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Notes. 


Large Passenger Locomotives in the U.S.A. 

THERE are an unusual number of interesting points to be 
found in the design of the new electric passenger locomotives 
for the Chicago, Milwaukee & St. Paul Railway, which are 
described on another page. It will be remembered that these 
locomotives operate on a continuous-current system at 3,000 
volts, and that heavy gradientg are involved ; consequently, 
large powers are necessary, and for this reason the present 
locomotives are designed so that the one- -hour rating gives 
4,000 H.P., and the starting tractive effort is 112,000 lb. The 
normal speed on the level is 60 miles,per hour. Among the 
more interesting features, we may draw attention to the special 
means adopted to provide for regenerative control. When 
the ordinary motors are used for this purpose there is always 
some risk that the fields may not build up to give the required 
regenerative action. In the present design any such risk is 
eliminated by providing separate exciters, which are mounted 
on the pony, trucks. These small generators also provide 
power for operating the air compressors and blower motors 
when not required for excitation, so that the air compressors 
are independent of the overhead trolley supply. Another 
feature is that reliance is not placed upon power: from the 
trolley for heating. As the question of train heating is of 
vital importance, due to extreme weather conditions, the neces- 
sary heat is provided by means of a special oil-fired steam 
boiler on the locomotive. It may be noted that the main 
motors are of the double armature type, each armature being 
wound for 750 volts, so that the good commutating sharac- 
teristics of low voltage motors are obtained. Since there are 
six motors, there are nine running positions without rheostatic 
losses. These are obtained by connecting the motors so that 
they are eish^r all six in series, or three in series or two in 
series, additional running speeds being secured on each com- 
-bination by means of inductive shunts on the main motor 
fields. Thus it is that a speed range is obtained from 8 to 
56 miles per hour, depending upon the load. — 


‘country or combination of countries. 


aluminium industry is a “ key ” industry for this country ; 
it is, indeed, common knowledge that this industry has been of 
the greate t importance during the war. It is admitted that 
the measure has the support of the Board of Trade and the 
Ministry of Munitions, and yet the opposition was sufficient 
to lead to the withdrawal of the Bill. The chief objections 
seemed to be on the ground that natural resources for national 
objects should be utilised according to a national plan, and 
not in a piecemeal fashion by a commercial company for 
private profit, and that the control of “ key’. industries 
ought to be in public hands. What is not realised by Lord 
BALFOUR and by Lord Crewe is that very few water-powers 
can be developrd sufficiently cheaply for the purpose, and that 
if such power is not to be made available the industry will 
flourish in other countries instead of in Great Britain. Whether 
the scheme can be carried out under war conditions is a ques- 
tion of expediency and is a minor consideration. Certainly 
the net result of the opposition is not in the national interest. 


Trade After the War. 

TuE Report of Lord BALFOUR oF Bur.LeIcu’s Committee on 
Commercial Industrial Policy after. the War has been received 
with mixed feelings. It is inevitable that this should be so. 
One section of the community is clamouring for most drastic 
action against aliens and for the protection of the industries 
of this country in one form or another. A second section of 
the community objects to restrictions of any kind, as being 
against the economic interests of the country ; and, on the 
other hand, probably a large section of the community dis- 
agrecs with both these extreme views. Generally speaking, we 
think that the present Report voices the opinions of this 
intermediate section. The proposals that are made include 
the existing prohibitions against importing enemy goods for 
at least 12 months after peace and the continuance of the 
control of home and foreign trade for a certain period, but 
such restrictive measures are to be kept within the narrowest 
possible limits, the trades and industries themselves being 
entrusted with the control under Government authority. It 
is considered that any attempt to make the Empire self- 
supporting would be neither practicable nor economically 
sound, but there should be a general policy to make the 
Empire in an emergency independent of any single foreign 
The Committee favour 
industrial and commercial organisations, with a view to meeting 
foreign competition, and while they do not think it would be 
expedient for the Government to aim at positive control of 
trade combinations, they think some means should be devised 
for securing, to a responsible Government department, ade- 
quate information as to their formation. It is also proposed 
that combinations should be legalised so as to be enforceable 
between members. No suggestions are put forward to help 
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industry financially. An Imperial Bank of Industry is not 
r-commended ; in fact, the view is taken that the remedy for 
shortage of capital after the war must be sought mainly in 
the increas» of production and in saving. We do not think 
this is a view which will be received favourably, for the simple 
reason that present taxation permits very little in the way of 
saving to ensure stability in the future. We need scarcely 
remark that fiscal policy is a thorny subject. It is proposed 
that the Government should take action to promote and safe- 
guard pivotal industries and give assistance to industries which 
are important for maintaining the Kingdom's industrial 
position, but otherwise comprehensive tariffs are condemned. 
Nevertheless, we are glad to see the recommendation that 
producers in this country should be protected against dumping 
and the introduction of sweated goods. The Committee feel 
the danger, which has often been emphasised, that political 
pressure would be brought to bear upon the Government to 
give protection to various industries, and in order to avoid 
this danger it is recommended that a strong and competent 
board, with an independent status should be formed to examine 
all applications for State assistance and to advise the Govern- 
ment upon them. This-seems to us to be a good suggestion. 
Lastly, the Committee do not recommend either the metric 
system or decimal coinage, which will come as a shock to 
those who feel that the country is certainly ready for at least 
the latter. 

Light and Vision. 

THE Paper by Prof. W. M. Bay iss at the last meeting of 
the Illuminating Engineering Society on April 16, dealt with 
some points of fascinating interest. There is much- that fs 
mysterious in the processes by which light falling upon the 
eye produce a nerve-impulse which in turn is transmitted to 
and analysed by the brain. Up to a point the nature of the 
operations can be clearly traced, with a wealth of confirmatory 
evidence, but at many stages our knowledge of physiological 
facts and interpretation of data seems to be incomplete. It 
appears to be now well recognised that the basis of light 
perception at the retinal layers is photo-chemical, and that 
visual purple is the essential element therein. Prof. BAYLISS 
pointed out the remarkable similarity between the absorption 
of the visual purple and the sensitiveness of the eye to light, 
throughout the spectrum. The fact that an appreciable time 
is necessary for the sensation of light to reach a maximum, 
and the formation of positive and negative after-images, are 
readily explicable on a photo-chemical basis, and the study 
of minute retinal currents following exposure to light seems to 
confirm this theory. The chief difficulty hitherto has been 
the absence of visual purple from the fovea centralis, where 
vision is most acute; but Dr. Epripce GREEN has recently 
found that the purple flows into this region from adjacent 
areas. The question of the functions of the rods and cones 
appears unsettled, and the decision is evidently a matter of 
great difficulty. Of the nature of the nerve impulses by which 
light is conveyed from the retina to the brain, and of the 
process of analysis by which form and colour are distinguished, 
httle is yet known. ‘There is, indeed, much to be learned in 
this fascinating field of study. 

| a 
Practical Applications. . 

Ir is hardly surprising that when we come to the practical 
application of such knowledge to illuminating engineering 
there should be difficulties in getting accurate data. Lighting 
experts may form rules, based on practical experience regarding 
the avoidance of glare; and it is common knowledge that 
prolonged work by inadequate illumination is prejudicial to 
the eye-sight. Yet it is difficult to obtain from physiologists 
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sufficient concrete physiological evidence on such points. The 
explanation lies, as Prof. Bay iss suggested, partly in the 
extreme complexity of the problems with which the physiolo- 
gist has to deal. But we think that there has not vet b-ena 
sufficiently close relation between those concerned with prac- 
tical lighting problems and those engaged in the study of the 
physiology of the eye, and we hope that the co-operation 
promised by the eminent ophthalmic experts who took part 
in this meeting of the Illuminating Engineering Society may 
be fruitful in clearing up some of the points and in reinforcing 
practical experience by fuller evidence from the physiological 
side. * | 

Technical Journalists and Trade. ~ 

_ WHILE the Government have shown considerable activity 
In ofganising the daily press for the prosecution of the war, 
and have fully recognised the influence that they can bring 
to bear in presenting the case of the Allies to the public, both 
in this and other countries, we think it will be agreed that 
comparatively little use has been made of the services of 
technical journalists. This point was omphasised in a Paper 
read before the Circle of Scientific Technical and Trade 
Journalists at the Stationers’ Hall on April 29 by Mr. S. 
J. SEWELL. The author presented a comprehensive series of 
statistics showing the development of British Trade in the 
period 1869-1913, and referred to various ways in which 
technical journalists receive greater recognition in Germany 
than in this country. He mentioned, for example, that com- 
plete lists of all trade and technical journals, and their re- 
spective spheres of work, could be obtained at any post office 
in Germany, and he traced most of that country’s phenomenal 
industrial progress to the systematic methods of educating 
merchants, in which the technical press plays an important 
part. Mr. J. L. Garvin, President of the Institute of Journal- 
ists, delivered an address in which the value of technical 
journalism was further emphasised, and Mr. GAsTER, Chairman 
of the Circle, referred to the closer relations which are now 
being established between the technical press and the Govern- 
ment of the U.S.A. Finally a resolution, urging upon the Board 
of Trade fuller co-operation wih scientific, technical and trade 
journalists, was passed, and the President undertook to bring 
this to the notice of the authorities. With the general principle 
enunciated, most editors of technical journals will sympathise. 
They receive from the Government a constant stream of 
announcements and notices which occupy much of their limited 
space, but they are rarely consulted as to the framing of 
Orders and Regulations which they are asked to publish. In 
many cases their technical knowledge of the industries they 
represent would be useful to the authorities, and we hope that 
the representations now being made will receive sympathetic 


attention. 
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Institution of Electrical Engineers.—Mr. S. L. Pearce has 
been nominated for election as a vice-president, and Messrs. 
T. Roles and E. B. Wedmor: have been nominated as members 
of the council of the Institution of Electrical Engineers. 

Institution of Electrical Engineers.—Manchester Local 
Section.—The Committee for the year 1918-19 is as follows : 
Chairman, A. P. M. Fleming ; Vice-Chairm n, J. A. Robertson 
and Ald. W. Walker; Committee, A. S. Barnard, W. Cots- 
worth, A. G. Ellis, E. M. Hollingsworth, G. A. Juhlin, A. G. 
Livesay, Prof. E. W. Marchant, S. L. Pearce, Prof. Miles 
Walker, S. J. Watson, H. T. Wilkinson and W. J. A. Wood. 
The members of the Committee whose names are in italics 
were elected at the annual general meeting held on the 23rd ult. 
_ Institute of Chemistry.—Part II. (1918) of the “ Proceed- 
Ings” of the Institute of Chemistry contains an account of 
vhe Fortieth Annual Meeting, held on March 1. The report of 
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the retiring President, Sir James Dobbie, deals largely with 
the regulations for the admission of new members and with 
professional organisation. A special step necessitated by the 
present circumstances is the admission, under certain conditions, 
of candidates for associateship without examination during the 
war. Conferences have taken place with the Pharmaceutical 
Society regarding the legal definition of the word “ chemist.” 


Exhibition of Scientific Products of British Manufacture. 
—We understand that the British Science Guild is organising 
an exhibition of products and appliances of scientific interest 
which are now being produced in the United Kingdom, but 
which, previous to the war, were mainly obtained from abroad. 
It is stated that the exhibition will be held at King’s College, 


London, and will probably be open for four weeks during the 
summer. | 


Co-ordination of Scientific Publication:.—At the meeting 
of the Institution of Electrical Engineers on Thursday, April 25, 
the President announced the receipt of a letter from the 
Faraday Society inviting the President, Council, Secretary and 
Members of the Institution to attend a discussion on ‘ The 
Co-ordination of Scientific Publications,” at 5.30 p.m., on May 
7, at the rooms of the Chemical Society, Burlington House, 
London. Sir, Robert Hadfield (President of the Faraday 
Society) will open the discussion. 


National Electricity Supply.— We have received a pamphlet 
by Mr. Ernest Hatton. engineer and general manager of the 
Corporation tramways and electricity undertaking at New- 
castle-on-Tyne, dealing with the question of national elec- 
tricity supply znd the interim report on Electric Power Supply 
in Great Britain. Mr. Hatton discusses in some detail the 
possible saving in coal that may be effected by large generating 
stations. It is shown that there is very little chance of 


securing the saving of 55 million tons .of coal per annum 


which was suggested in the report. Mr. Hatton also deals 
adversely with the financial aspects. We are inclined to 
think, however, that the intentions of the report have not 
been very correctly interpreted. 


Ball Bearings for Electric Motors.—The application of 
ball bearings to electric motors, which was discussed in an 
article by H. N. Treemball in the “ Electrical Review and 
Western Electrician ” last year, is an interesting suggestion. 
_Apart from diminished friction and reduced costs of lubrication 
and maintenance it is claimed that such bearings facilitate 
short air-gaps and good permanent alignment. It is also 
stated that the overall length of the bearing can be reduced 
by 10 to 27 per cent. Ball bearings are considered specially 
suitable in cases where there is much vibration and shock, 
but require to be refilled with lubricants at intervals varying 
from 1 week to 6 months. As a special instance of their 
utility the author mentions some experience with axle-driven 
lighting generators on railway coaches. The cost of mainten- 
ance was reduced 46 per cent. on dining cars and 66 per cent. 
on ordinary coaches by the substitution of ball bearings for 
ordinary ones, and many common faults arising from . hot 
beatings were practically eliminated. 


Institute of Metals.—The Presidential Address, delivered 
before the Institute of Metals by Prof. H. C. H. Carpenter on 
March 13, referred to the steady progress made by the Institute 
since its inception in 1908; in the past year the growth 
in membership has been specially rapid. Copper and its alloys 
figure very largely in the Institute's proceedings, but the 
development of many special alloys of aluminium, nickel, tin, 
lead and antimony has focussed increased attention on these 
metals. A considerable amount of work has been done by 
the Corrosion Research Committee on the corrosion of brass 
marine condenser tubes by salt water. Originally. experiments 
were conducted on simple alloys, but the foundation of a 
complete series of researches starting from the pure metals 
are now being initiated ab the Royal School of Mines. The 
latter part of the Address dealt with the training of metal- 
lurgical engineers, various combinations of experience at 
ee colleges and in the works being discussed. Prof. 
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Carpenter laid stress on the cultivation of the critical faculty, 
The power to acquire knowledge should be united with the 


capacity of estimating just how much weight should be 
attached to it. 


Obituary. 

The many friends of the late J. M. Ralph will be interested to hear 
that a memorial is being organised to perpetuate‘his work in con- 
nection with the B.T.-H. Co. Funds have come readily to band, 
but, due to the exigencies of the times, a number of letters have 
failed to reach their objectives. Old friends who are interested and 
have not received a notification, should communicate with Mr. R. G. 
Hosking, 3, Bilton-road, Rugby. 


DEATHS ON ACTIVE SERVICE.—The following deaths are reported : 

Major Ernest Jackson (R.E.), M.C., who died of wounds on April 18, 
had studied engineering at Sheffield University, and in 1914 obtained a 
first class in the City and Guilds examination in engineering, and was 
awarded a research scholarship by his university. 

Sec.-Lieut. Claude Neville Madeley (R.A.F.), 24 years, of age, who 
was killed during a combat in the air on Jan. 19, was formerly engaged 
at the British Westinghouse Co.’s works at Manchester.” 

Sec.-Lieut. R. B. Sanderson (R.G.A‘), who died of wounds on April 17, 
was on the staff of the Roval Naval College, Osborne, prior to the war. 
He had been a pupil to the chief engineer of the L. & N.W. Railway, 
after graduating in the mathematical und mechanical tripos at Cam- 
bridge. 

Sergt. W. Partington and Gunner H. Crozier (R.F.A.), formerly 
employed by Messrs. Dick, Kerr & Co., have died in action. . 

Pte. A. Hensley (R.F.A.), formerly a Burnley tramway employee, has 
been killed in action. 

Pte. Fredk. Cooke (M.G.C.), aged 28, who has died from wounds, was 
formerly employed by Messrs. Dick, Kerr & Co. 

Pte. G. H. Lukins (S. Wales Borderers), formerly employed in the Car- 
diff electricity department, was killed in action on April 12. 


Personal. 

Capt. Higgins (R.E.), who has been senior instructor at the 
London District R.E. School of Engineering at Esher for the last 
two years, after active service in France, has now been appointed 
Adjutant to the County of London Engineer Volunteers. 


War CASUALTIES.— The following casualties are reported :— 

Pte. A. Brown (Manchester Regt.), who was furmerly employed in the 
Manchester Corporation Tramways Department, is reported missing 
as from March 23. 

Pte. B. V. Edmondson (Artillery H.Q. Staff), formerly a Burnley 
tramcar conductor, has been wounded in both legs. 

Pte. A. E. Smith (Manchester Regt.), also a Burnley tramwayman, 18 a 
prisoner in Germany. 
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Arrangements for the Week. 
FRIDAY, May 3rd (to-day). 3 
INSTITUTION OF MECHANICAL ENGINEERS. 

6 p.m. At the Institution of Civil Engineers, Great George-street, 
Westminster, London, S.W. Discussion on Paper, “ Employ- 
ment of Women in Munition Factories,” by Miss O. E. Monk- 
house. 

JUNIOR INSTITUTION OF ENGINEERS. 

7.30 p.m. At 39, Victoria-street, Westminster, London, S.W. 
Paper on “ Power Plants: National, Communal or Industrial ?” 
by Mr. W. A. Tookey. 

MONDAY, May 6th. 


INSTITUTION OF ELECTRICAL ENCINEERS, NEWCASTLE LOCAL SECTION. 
6.45 p.m. The Mining Institute, Newcastle. Informal discussion 
on “ The Proposed Regulations for the Electrical Equipment 
of Ships,” opened by Mr. A. P. Pyne. 
TUESDAY, May 7th. | 
FARADAY Society. l 
5.30 p.m. . At the Rooms of the Chemical Society, Burlington 
‘ House, Piccadilly, London, W.1. General discussion on 
“The Co-ordination of Scientific Publication,” opened by 
Sir Robert: Hadfield, Bart., K, R.S. 


INSTITUTION OF ELECTRICAL ENGINEERS, SCOTTISH LOCAL SECTION. | 
7.30 p.m. At the Rooms, 207, Path-street, Glasgow. Informal 
discussion on ‘‘The Proposed Regulations for Electrical 
Equipment of Ships,” opened by Mr. J. F. Nielsen. 
THURSDAY, May 9th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 
6y.m. At the Institution of Civil Engineers, Great George street, 
Westminster, London, S.W. Discussion on ‘ A British 
Electrical Proving House.” Introductory Paper by Mr. C. 
Turnbull. 
FRIDAY, May 10th. 
PuysicavL SOCIETY. 
5 pm. At the Imperial College of Science, 


South Kensington, 
London, S.W. ! 


i 


4 THE ELECTRICIAN. 


May 3, 1918 


Electric Passenger Locomotives for the Chicago, 
Milwaukee & St. Paul Railway. 


The concentration of enormous horse- power in a single locomotive 
unit has long been the recognised tendency in railway practice, 
originating from considerations of crew economy and the greater 
efficiency of large units. The limits of the two-man crew have now 
been reached, while further increase in size will yield but small 
improvement in efficiency. Recourse must be had to some new form 
of motive power if necessary gain in hauling capacity is to be made. 

It is fortunate in many ways that electricity has thoroughly 
proved itself for this purpose. On the Chicago, Milwaukee and St. 


Fia. 1.—Enp VIEW AND Part SECTION OF THE MOTOR IN POSITION. 


Pau) Railway its’ use over the 440 miles of line over the Rocky 
Mountains has been so satisfactory in cutting down power costs, 
hauling heavier trains and keeping traffic moving in all weathers that 
the decision has recently been made to electrify another mountain 
division—the 211 miles from Othello. Washington, over the Cascade 
Range to Seattle and Tacoma. With the completion of this work a 
distance equal to that from New York to Cleveland will be under 
electrical operation. To handle passenger traffic over this and the 
Rocky Mountain division the St. Paul has ordered 10 Baldwin- 
Westinghouse electric locomotives. 
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The main running gear centre pins are located midway between 
the first and second drivihg axles of each running gear. On one 
running gear the centre pin is designed to restrain the cab both 
longitudinally and laterally, while on the other running gear the 
centre pin restrains the cab only laterally, permitting free longi- 
tudinal movement. This arrangement of riding and floating pins 
relieves the cab of all pulling and buffing strains due to train load, 
as these strains are taken directly through the running gear side 
frames and bumpers. 

The driving wheels are 68 in. in diameter, and carry 55,000 lb. per 
axle. Guiding trucks have 36 in. wheels, while the two-wheel trucks 
each have a load of 38,500 lb. at the rail, with approximately 62,000 Ib 
distributed on each of the four-wheel trucks. On any single driving 
wheel, the non-spring supported weight is that of wheels, axles and 
driving boxes only. | 

The flexible type of quill drive used affords a means of permitting 
a motor located well above the road bed to drive an axle which, with 
its wheels, is free to follow the rail independently. lIt is evident that 
this drive secures all the advantages of a flexible gear in cushioning 
the transmittal of torque, and avoids the road shock far more effec- 
tively than with the common flexible gear construction and mounting. 

Each main running gear has three-point equalisation with a single 
point toward the end of the locomotive, in accordance with accepted 
steam locomotive practice. The four-wheel guiding truck centre 
pin and cross-equalised leading pair of driving wheels are equalised 
together on the longitudinal centre line of the locomotive. This 
arrangement combines all the advantages of the standard front-end 
construction of the American and consolidation types of steam 
locomotives. The two remaining pairs of driving wheels and the 
two trailing wheels of the main running gear are side-equalised 
together, again following accepted steam locomotive practice. 

The centre of gravity of the main running gear, including motors, 
is 4]} in. above the rail, and the height of the centre of gravity of 
the complete locomotive is 63 in. above the rail. 

Among the novel features which will be found in these locomotives 
are :— 


1. Large capacity in single-cab unit. 
2. Flexibility of running speeds with small rheostatic losses. 
3. Twin motor design with quill drive. 


4. Low-voltage auxiliaries, simplifving inspection, maintenance 
and operation. 


5. Simple and effective regeneration. 
6. Improved equalisation to minimise weight transfer in trucks. 
7. Auxiliary train-heating plant. 
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Fic. 2.— PHOTOGRAPH OF THE LOCOMOTIVE. 


The complete locomotive, with a total length over couplings of 
90 ft., weighs, ready for service, 266 tons, with an adhesive weight 
of 330,000 lb. Following the modern tendency in design toward 
conservation of weight and space, these new locomotives will be 
single-cab units, although the horse-power capacity is much greater 
than for any double-cab engines now in service. The cab is carried 
on the two main running gears, each having a four-wheel guiding 
truck, three driving axles in a 16 ft. 9 in. rigid wheel base, and a 
two-wheel trailing truck. It thus corresponds to two Pacific-type 
running gears coupled with a link and having two-wheel trucks on 
the adjacent ends. 


Regeneration.—The use of regenerative control for holding trains 
on descending grades is such an important function in these loco- 
motives that special arrangements have been perfected to secure 
positive operation of this feature over widely varying speeds. The 
same main motor combinations for ‘‘ motoring ” are psed for ‘“‘ re- 
generating,” except that the fields of the main motors are separately 
excited over a wide range by axle driven generators. These are so 
connected with balancing resistance that inherent stability in the 
motor characteristics during regeneration is assured, irrespective 
of whether the changes in line voltage are sudden or gradual. 

While the regenerative braking of,trains lessens the duty om the 
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airjbrake equipment, further safety in braking with electric engines 
is introduced with the axle-driven generators. These machines are 
mounted on the pony trucks of the locomotive, and, in addition to 
exciting the motors during regeneration, furnish the power for 
operating the air compressors and blower motors when the locomotive 
is hauling. This method ensures a current supply to the air com- 
pressor motors irrespective of the overhead. trolley supply, and 
provides that compressed air will always be available for use of the 
air brakes. 


Weight T'ransfer.—In electric locomotives without = wrested 
wheels weight transfer due to tractive effort is an important point of 
interest. This is caused by the drawbar pull being exerted at the 
coupler height, which, with the reaction at the rail, tends to lift the 
leading end and depress the trailing end. This changes the weight 
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There are nine running positions without rheostatic loss. This 
is accomplished by the use of six 1,500-volt. twin motors pn the loco- 
motive, arranged for three-speed combinations as follows :— 

Position No. 1.—1 set, six motors in series. 

Position No. 2.—T wo sets. three motors in series. 

Position No. 3.—Three sets, two motors in series. 
During the change from one speed combination to another tractive 
effort is maintained. 
- Two additional running speeds are obtained on each speed com- 


' bination by means of inductive shunts on the main motor fields, 


which assist in cutting gown current peaks as well as saving rheo 

static losses, and enabling the power demand over the varying profile 
to be kept more nearly constant. The speed range is from 8 to 56 
miles per hour, depending on the load. 
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Fre. 3.—DIAGRAMMATIC CONTOUR OF THE LINE. 


distribution and increases the- tendency of the wheels to slip. The 
method of equalisation described above reduces the weight variation 
on the`driving wheels to only 6 per cent. from normal when pulling 
at 30 per cent. adhesion. 

M Train Heating.—The question of passenger train heating is of vital 
importance, due to extreme weather conditions encountered in that 
section of the country. Heat must be assured under all conditions 
of failure of equipment and delays of trains. The heating plant, 
therefore, must be entirely independent of the electrification. Each 
locomotive is equipped with an oil-fired steam boiler, designed to 
burn ordinary fuel oil used by the railway company. Provision is 
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Main Motors.—The use of the twin motor design with quill drive 
not only permits the most effective use of space between the driving 
_wheels, but enables the use of two armatures, each wound for 750 
volts direct current, and geared to the same quill. This also makes 
possible the advantage of better commutating characteristics 
inherent in the lower voltage motors. 7 


‘Aurtharies.—Low-voltage auxiliaries considerably reduce the 
complication and hazard of high voltage on these locomotives. The 
only high-voltage apparatus among the auxiliaries is the motor of 
the small motor-generator which is used for train lighting and 
charging the storage battery. The resaltant simplification secured 
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way 


` 
Fia. 4.—Map oF THE COUNTRY THROUGH WHICH THF LINE PASSES. 


made for a storage of 7,500 gallons of water and 750 gallons of oil 
in each engine. 


7 


The careful attention given to improve the details of design and 
operation ensures that these new engines will mark an epoch in the 
development of the electric locomotive for steam railroad passenger 
service 


Capacity.—These will be the most powerful locomotives running 
in passenger service. 
{12 coaches) over the entire mountain section at the same speeds as 
called: for by the present schedules. The one-hour rating for one of 
these locomotives is 4,000 H.P., and its continuous rating is 3,200 H.P., 
with a starting tractive effort of 112,000 lb. The normal speed on 
level track is 60 miles per hour; on a 2 per cent. grade about 25 
miles per hour. 


Flexibility.—One of the noteworthy characteristics of these units, 
which is very desirable in passenger service, but which has not 
heretofore been attained with this type of electric ‘locomotives, 
except at the expense of heavy rheostatic losses, is the flexibility of 
running speeds. 


A single unit is able to haul a 950-ton train’ 


by the use of low-voltage appliances decreases the complication of 
installation, maintenance and operation. Ordinary inspection can 
be carried on, including the functioning of switches and auxiliaries 
with the complete absence of 3,000-volt power on the locomotive. 


Checking the Work.ng Temperature of Generators.—A 
contribution to the above subject in the “ Electrical World,” 
by Mr. H. D. Stephens, gives an interesting account of present- 
day methods of recording temperatures within the structure 
of generators, when in use. Devices of this type are extremely 
useful in enabling any undue heating to be noted and incipient 
breakdowns avoided. Many large generators in the present 
day are built with suitable indicators mounted at the “ danger- 
points,” t.e., the positions where, according to experience, 
undue temperatures are most likely to be developed. Such 
devices take the form of exploring coils, embedded in the 

- winding, the resistance of which can be readily noted by some 
extraneous measuring apparatus. Indicating apparatus can 
be graduated direct in temperature. 
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Large Batteries for Power Purposes." 


(Conclided from p, 893, Vol. LXXX.) 
By E. C. McKINNON. 


CONTROL oF LARGE BATTERIES. l 

The principles on which large batteries are controlled have not 
changed materially during recent years, but the policy adopted in 
practice has undergone an appreciable change. The choice lies 


between end-cell switches and boosters. Continental practice is ` 


solidly in favour of end-cell regulation. Uptil five years ago Ame- 
Tican practice favoured automatic boosters for almost all purposes, 
but now the trend in the United States is to employ motor-driven 
end-cell switches where the battery is used for lighting service (on 
peak work or for stand-by service) and automatic reversible boosters 
only where the control is required for rapid momentary fluctuations. 
Very few reversible boosters are now being installed in large power 
plants in the-States, the explanation given being that this regulation 
of momentary fluctuations is falling into disuse in connection with 
large power systems, due in part at least to the combination of small 
systems into large ones, whereby the loads formerly carried by a 
number of power plants have been concentrated on a few large 
power houses, and the momentary fluctuations have thus become 
a smaller percentage of the total, and, therefore, of minor impor- 
tance. 

In this country, where so many types of boosters have been 
invented and exploited, it is natural to find that boosters have so far 
formed the predominant method of controlling large batteries, 
despite the strong aversion on the part of some British manufacturers 
to build these special machines. There is undoubtedly much to 
be said in favour of booster control for even the largest batteries 
which have so far been installed in this country. 

It has to be remembered that a booster is required for charging 
the battery in every instance, and it would therefore appear eco- 
nomical at first sight to make use of the booster on discharge also ; 
but this entails a very considerable increase in the size of the booster 
if it is to be capable of carrying the battery overload ratings and 
also supply the necessary voltage to allow for the falling character- 
istic of the battery pressure on discharge at high rates. There is 
consequently an increase in the energy consumed in running the 
. booster set. 

Enp CELL SWITCHES. 


The cell switch is a vital part of the stand-by battery installation. . 


Its importance can hardly be over estimated. Unless this part of 
the installation is absolutely reliable and capable of handling the 
battery output under all conditions the value of the battery as an 
emergency reserve is seriously impaired. In this country engineers 
have been accustomed to regard German manufacturers as having 
a monopoly of large cell switches, but if this has been true in the past, 
it is equally true that it is quite unnecessary to go to Germany now 
for a reliable article. The Electric Storage Battery Co. of Philadel- 
phia have supplied about 700 motor-driven end-cell switches in one 
or other of their three standard sizes, which have continuous rated 
capacities respectively of 3,000, 5,000, and 10,000 amperes. In 
this country manufacturers have not devoted much attention to the 
design of very large switches until comparatively recently, but one 
firm at least, Messrs. Bertram Thomas, has tackled the problem 
successfully. In view of the importance, a brief description of the 
switches of the two firms mentioned may be of interest. The con.. 
tinuous rating of the end-cell switches should correspond to the one- 
hour rating of the battery. The overload capacity of the switches 
is then sufficient to handle any output which the battery can furnish. 

The British-made end-cell switch as supplied by Messrs. Bertram 
Thomas is a remote-controlled regulator fitted with a lead-saving 
device, which is described in the original Paper. 


‘THe FUTURE Aspect as REGARDS STORAGE BATTERIES. 


The author will not attempt to forecast the future with regard 
to the installation of large batteries, but the Paper may be deemed 
ncomplete if no reference is made to the matter. The effect of war 


conditions, the increase in the size of power stations with their — 


increased area and improved diversity factor, and the tendency to 
insist on three-phase alternating-current supply for power purposes, 
are all bound to influence future policy. It may be of interest to 
note that the general trend of practice in the United States in the 
application of large storage batteries for power purpose is to limit 
these battery installations to strictly stand-by service. The reason 
for this appears to be found in the fact that absolute assurance of 
continuity of service in the congested centres of large cities is be- 
coming of greater and greater importance, whereas the efforts of 

* Abstract of a Paper read before the Institution of Electrical 
Engineers, 


public service corporations to improve their load factors by making 
attractive rates for ‘off-peak load, as well as the improvements 
effected in modern machinery in the matter of overload capacity 
for short. periods of time, tend to render the use of batteries on a daily 
peak of considerably less importance. It appears to be the general 
experience in the United States that the average load on central 
stations is increasing faster than the peak load, so that the latter 
falls more nearly within the overload capacity of the machinery 
necessary for carrying the average load on continuous ratings. It 
should not be assumed from this statement that the use of batteries 
is decreasing in the United States, but the purpose to which the 
batteries are put have changed very considerably in the course of 
the last 10 years. 


DISCUSSION. 

The Presmpest said it would be helpful if speakers would touch upon 
the subject of standardization. He thought there should be no dift- 
cultv in the Engineering Standards Committee taking up the subject of 
the standardisation of specifications and tests, but with regard to ques- 
tions of design. the Committee preferred only to specify results and 
dimensions, The subject of maintenance agreements was one on which 
the Institution should lend a helping hand. They might consider the 
formation of a Committee to deal withit. The question of paint for cells 
might be referred to one of the panels of the Insulating Materials Com- 
mittee, The Engineering Standards Committee's specitications came 
up every vear for reconsideration. 

Capt. A. M. Taytor was particularly interested in the author's remarks 
relative to stand-by ` batteries. Opinions might be somewhat divided 
as to whether it would be better to have a battery which would give. say, 
80,000 amperes for 1€ minutes or 25,000 amperes for one hour; but if the 
same battery would give either, then that was an asset of great value. 
It would be very interesting to know what was the relative capital cost 
of such a cell, which he believed was made out of thin plates, as compared 
with a cell intended for discharges up to three hours or more regularly. 
It might not. be out of place to raise again the question as to whether a 


battery really paid its way—not, of course, at the present. price of lead, , 


but at pre-war prices. To begin with, it was essential that station 
engineers should agree as to the actual cost of the current put into the 


cells, if put in at non-peak hours. This charging current only cost the 


station about 0-15d. per unit (see table published in THE ELECTRICIAN for 
December 4, 1907, for an analysis of costs on which this and other charges 
are based(. It this be granted, and if one took the fixed charges—in- 
cluded up to the sub-station low-tension "bus bars—for one of the largest 
municipal generating stations (see table in THE ELECTRICIAN referred to 
above) at £5. 8s. per kilowatt of maximum demand per annum, and 
stand-by coal at 10s. per kilowatt of maximum demand, and pure 
running charge at 0-15d. per unit, one obtained the following: (a) With 
a load factor of 20 per cent., the cost of 1,752 units is at the rate of 0-959d. 
per unit ; (b) with a load factor of 30 per cent., the cost of 2,660 units is 
at the rate of 0-684d. per unit; in each case with steam alone. Taking 
into consideration the extra expense to the steam side of the station 
caused by the charging of the cells, neglecting for the moment the 
reduction in steam plant effected for a given maximum demand, 25 per 
cent. of the load curve area being put into the cells in the casc of (a), and 
33 per cent. in the case of (b), and 60 per cent. total loss, including 
boosters, being allowed in each case, one gets the following : (a) 20 per 
cent. load factor, 1,752 units at 0-959d., 219 waste at 0-15d. =0-98d. 
average per unit effective. (Lost units represent only 1-6 per cent. of 
the total cost of the whole station.) (b) 30 per cent. load factor, 2,660 
units at 0-64d., 443 (waste) at 0-15d.—0-707d. average per effective unit. 
(Lost units represent only 3-64 per cent. of the total cost of the whole 
station. Next, taking the cost. (including all charges of every sort) of 
the useful units actually obtained out of the cells (taking fixed charges 
for cells. as in Fig. 1 of article in THe ELECTRICIAN of December 4, 1907) 
delivered, as in the case of steam, at gub-station ’bus bars (where battery 
would be placed), one had: (a) 20 per cent. load factor, 1-2 hour rate, 
fixed charge= £}. 12s. per kilowatt per annum. 438 units at O-88d. 
+0-15d.. 219 (waste) at 0-15d.= 03d. (Cost per “effective ” unit 
=1-:105d. per unit, as against steam at 0-959d.) (b) 30 per cent. load 
factor, 2-43 hour rate, fixed charge - £2 per kilowatt per annum. 886 
units at 052d. +-0-15d., 443 (waste) at 0-15d. -~0-92d. (Cost per “ effec- 
tive  unit=-0-765d. per unit, as against «team at 0-684d. The difference 
hetween the two costs would disappear if a rathor smaller steam station 
had been considered. 

Mr. F. CRAWTER said he was glad the old idea of tiled floors for battery 
rooms was going out, as acid got under the tiles and formed large blobs 
all over the floor. A concrete floor rendered with cement or asphalt was 
as good as any, provided the asphalt would bear a reasonable weight and 
would not soften. The weight of large batteries should be on the 


building itsclf, and not on the floor. The fact that the temperature of - 


the room might materially affect the gravity of the battery should be 
borne in mind, as damage might accrue if the attendant ignored the 
temperature and tried to keep the gravity up to standard. The variation 
in gravity was about | deg. for every 3°F. above or below 60 deg. Con- 
nections could not be made so neatly with aluminium rod as with copper, 
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but for simply running from the cells to the switchboard without any 
joints it was satisfactory. In America there was a stand-by battery 
giving 30,000 amperes for 10 minutes. ` 

Mr. H. BRAZIL agreed that tilés were unsuitable for floors and asphalt 
was too soft, and the cells did not sink in evenly. Powdered glass and 

cement was satisfactory for floors. The author said the etfect of tem- 
perature on batteries was not important in this country. Batteries were 
often beside or above engine or machinery rooms, which generated a 
considerable amount of heat. He had known battery rooms to rise to 
80 deg. or more. Copper rod bridging across from one row to the other 
was very satisfactory, even without being painted. From the terminals 
of the battery lead-covered cables were best. On the whole the wooden 
separators were good, but much trouble arose if the plates buckled, as the 
wood could not be renewed without taking the plates vut. A sensitive 
galvanometer put across two plates was ample to find faults, but a 
galvanometer indicating 20,000ths of an ampere could not be put into 
the hands of a labourer. The author’s remark that “ merely to dis- 
charge a battery for a given number of hours and be satisfied if the result 
of the final voltage is not below a guaranteed minimum is crude and non- 

_ technical ” was a bit harsh. This test gave practically what it was 
desired to know. Maintenance agreements were satisfactory if made 
with reliable firms and if the user observed the maker's conditions. He 

‘thought a booster coupled direct to a rotary converter constantly running 
was one of the most efficient arrangements. One got a better result that 
way than with a battery in an ordinary booster run from direct-current 
mains and transforming down from 10,000 volts, in which case one only 
got out of the battery about 50 per cent. of what was put in on the high- 
tension side. 

Mr. E. S. NEw said battery makers would welcome a standard specifica- 
tion. The Government Departments were the worst offenders in 
making impossible specifications. His company suggested to the War 
Office that the same battery could not possibly cover the requirements 
of their specification, both as to 10-hour and three-hour rating. They 
said the three-hour rate was what they really wanted, and the 10-hour 
was only the nominal capacity It took 12 months to get an agreement 
with the War Office as to tests It was more difficult to standardise 
maintenance agreements. Carbolinum was a good alternative to 
painting. It lasted 10 to 20 years, and did not peel off. The author said 
Planté cells required 2-75 volts at the end of the change at the normal rate. 
He thought 2-6 or 2:7 a safer figure. He thought the cost of plant had 
been doubled. but that of batteries had not increased to any great extent. 
_ Mr. LL. B. ATKINSON said a year or two ago he had some floors laid with 
Staffordshire blue bricks, which were proof against acids at all concen- 
trations and for all time. For jointing and for placing underneath the 
bricks a London gas company supplied him with coal tar pitch, which 
would stand acids indetinitely. 

Mr. R. RANKIN said perhaps the Committee mentioned by the President 

would suc eed in getting over some of the obstructions mentioned by the 
author. The author said if the mean voltage on discharge was lower 
more current was required for the same number of watts. The question 
of the hand-regulated booster then came in. The author spoke of the 
enormous forces between current-carrving conductors. Taking the 
Eagle-street battery at 6,000 amperes, the conductors would have a 
cross-section area of 1} sq. in., and they would be tin. apart, and the 
force of attraction between the two conductors with the currents going 
in the same direction was 3} lb. per foot run, which was not enormous. 
He was not in favour of standardising minimum weight per ampere-hour. 
If one cell were deep and another shallow. while both had the same 
capacity, the same amount of electrolyte would be dissipated in cach 
case; but the drop of the electrolyte would be much smaller in the 
shallow cell than in the deeper one, and that wanted careful watching. 
Cadmium readings varied on charge and on discharge. Also the cad- 
mium readings varied from point to point in the cells. 

Mr. E. T. Writs said prejudice had been the greatest di ‘ficulty 
battery people had had to get over. Engineers should take steps to see 
that batteries were intelligently used. He recently got out a scheme for 
supplying three towns. He put in three batteries, all supplied from a 
central station. It cnabled smaller generating plant and smaller mains 
to be used, and gave a good load factor. By installing batteries on con- 
sumers’ premises load factors could be improved and better charges got 
from the power companies. 


Mr. C. F. ALLAN said humidity of the atmosphere had a considerable | 


effect on the working of a battery, and particularly on the safe working 
of the end cell switches. The conditions in countries where batteries 
became furred over in a night should be considered when standard 
gpecifications were made. 

Mr. J. BROUGHALTL said the system with which he was connected had 
battery room floors of concrete covered with cement, and they had had 
no trouble with them. For railway work, where there were considcrable 
fluctuations of load and frequent short-circuits, one must have a quick- 
acting reversible booster. They had a booster which picked up the load 
very quickly. Some of their peak loads were more than five times the 
average load on sub-stations. The rotary did less than one-third, and 
the battery did the rest. It picked it up instantly. 

The AUTHOR raid, in reply to the discussion, some of the leading con- 
sulting engineers still sent out specifications for large batteries, and if this 
were continued the specifications should be standardised. Large 
stand-by battcries were still confined to the United States, and that was 
why he had given so much data regarding American batterics. They 
were used more in America, because penalties for failure of supply were 
more severe. In comparing the cost of batteries and machinery one 
really wanted the prices after the war. Battery-room floors were usually 
dusty, and there was no acid floating about. 


Cement floors were durable 
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and tiled floora were satisfactory if properly jointed, and they were 
common in the States. He referred in the Paper to climatic effects, 
rather than abnormal temperatures due to unsuitable housing. He 
found bare aluminium cables deteriorated, but kept good if covered 
with vaseline. Aluminium was all right for bolted joints, but was diff- 
cult to weld. By inserting wood separators in a battery on a con- 
sumer’s service the capacity could be increased by perhaps 25 per cent. 
He could scarcely remember secing plates buckled. In regard to the 
tests, the crudeness lay in taking the battery as a whole, the internal 
working being ignored. He thought users of large batteries would 
agree that at least 2-75 volts per cell were necessary. With reference to 
the forces in the conductors, he remembered that at Manchester a painter 
was killed through laving his can across an adjacent conductor. The 
human element came in so much that it was not to the maker’s advantage 
to have a universal maintenance agreement. Probably batteries were 
more advantageous at the central station, where they could feed the 
network, than at consumers’ premises. 


DISCUSSION AT BIRMINGHAN. 


Mr. G. ROGER» said the Paper was calculated to disarm a great deal 
of the unjust and unreasonable prejudice which has for so long dogged 
the storage battery in its relation to power supplies. The author was 
rather severe upon the engineers who had been responsible for the 
drafting of battery specifications ; but it must be remembered that the 
educational facilities for large battery work had been non-existent. The 
subject had been only a side issue, and any knowledge gained had been 
due to individual effort on the part of engineers to master the chemical 
and engineering problems peculiar to storage batteries. Needless to say, 
very few (apart from those directly interested in the business) had taken 
the trouble to do this. With regard to the author’s remarks upon the 
obstructing factors which had caused delay in the progress of battery 
installations, he would like to draw attention to another factor—the 
failure of battery makers in meeting their responsibilities under main- 
tenance contracts. An unhealthy battery peculiarly lent itself to 
variable diagnosis, and the trouble was invariably laid at the door of the 
owner of the plant. The battery makers neglected to watch the daily 
records, which they required sent to them throughout the life of the 
battery, and when trouble arose delay ensued in carrying out the neces- © 
sary repairs. The terms of the maintenance contracts, and the repre- 
sentations of the manufacturers to their customers as to the treatment 
of their battery plant, had largely been responsible for the idea that 
batteries had to be treated as invalids. The danger was that ultimately 
the owner began to regard them as chronic invalids, and became dis- 
satisfied with them. Tho maintenance department should be in constant 
touch with all records, and be regular in the periodical inspections. 
There scemed to be a note of apprehension in the author's view of the 
future of large batteries as applied to the electrical industry. He (the 
speaker) was inclined to think that in this country the developments 
of electrical supply. which were now being scriously considered, Were 
likely to cause a decreasing demand for batteries. Even’ the country- 
house battery plant was likely to be superseded sooner or later by the 
transformer. There was, however, likely to be a demand for buffer 


. batteries for use with traction systems if direct-current drive was even- 


tually adopted for the electrification of suburban and main line railway - 
systems. . 

Mr. F. Forrest said the author’s Paper did not bring to light anything 
very new, but set out with great clearness points which should be 
thoroughly well understood by all users or potential users of storage 
batteries. Large batteries, whether for standby purposes or for more 
general use, were likely to be installed in stations situated in crowded 
areas. Owing to the great volume of acid-laden air which would be 
discharged from battery rooms containing large batteries, it was neces- 
sary to take steps to prevent this being a nuisance to surrounding pro- 
perty owners, and one way of rendering the discharged air leas objec- 
tionable was to pass it through acid filters or ‘‘ acid neutralisers.”” These 
“acid neutralisers ” consisted of a number of finely perforated lead 
screens, through which the acid-laden air passed, and down which water 
flowed slowly and cleared the air of the acid in suspension. Manv of 
these ‘ acid neutralisers °” had been in use for years in the States, but 
very few have been installed in this country. Two are erected in one of 
the sub-stations in Birmingham, and had proved very satisfactory, these 
having been built to designs kindly supplied by the chief engincer of the 
New York Edison Co. As only distilled water should be usec for make-up 
purposes, an efficient distiller should form part of a large battery equip- 
ment, which must be capable of easily supplying the requirements of the 
battery during the warmest weather. A portable milking booster was 
also a necessary accessory, and a very good form to adopt was one which 
combined on a single carriage the small motor-generator together with 
all necessary switchgear and instruments. A number of concentric plugs 
should be arranged round the battery room so that the polarity could not 
be altered, and as far as possible the machine should be rendered ‘‘ fool- 
proof.” The whole equipment was mounted on rubber tyred wheels and 
arranged to turn into any of the gangways with ease. The watt-hour 
efficiency of a battery was so difficult to determine accurately that he 
ventured to suggest that it should be no longer included in battery 
specifications. Ampere-hour efficiency was really all that one wanted 
to know, and as this could be obtained without any loop hole for error 
that should be the standard upon which to frame guarantees. With 
regard to the control of large batteries, there were in use in Birmingham 
a number of regulating cells, generally of the type illustrated in the Paper ; 
but, unfortunately, these were obtained from abroad, and in this country 
small batteries had been the rule in the past. 
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of Continuous-Current 


| Armature Winding. 


By F. M. DENTON, A.C.G.I. 
(Concluded from page 897, Vol. LXXX.) 
Summary.—Continuous-current armature windings are first classified, the nature of the various classes of winding is then explained, 


and special terms used are defined. The derivation of the usual winding rules is developed by a simple method based upon an 
understanding of the ordinary Gramme ring. The rules derived apply to multiplex windings as well as to simplex. The use of 


multiplex windin 


is discussed, and reasons are given for the avoidance of their use. The simple theory of equalising connections is 


explained and rules are derived for the application of such connections. Chord winding is explained, followed by the use of inter- 
polated commutator segments, and, finally, special consideration is given to the question of the number of slots that should be used 
for a given winding, taking into account the inductance of the parallel paths. The article concludes with a schedule of winding rules. 


l oe 
CHOICE or NuMBER or CoMMUTATOR SEGMENTS. 


C Coils for armature winding are almost. invariably former 
wound, each coil being wound, insulated, baked and put into 
the slots as a separate unit. The inter-connection of the coils 
is conveniently made either at the commutator segments 
themselves or at the risers which go out radially from them ; 
that is to say, the end of one coil and the beginning of the 
next are joined to one and the same commutator segment. 
There are thus as many segments as coils, or K, the number 
of commutator segments is usually equal: to z/2, half the 
numberof coil sides. 

In laying out a lap winding, z should be chosen so that 
z/2(==K) is an exact multiple of the number of pairs of poles, 
and that pairs of segments are therefore available, exactly a 
double-pole pitch apart, for the equalising connectors. 


It is customary, for each type of machine to fix a limit to 
the voltage per segment, and in order to keep within this limit 
the method has been used of introducing additional commutator 

ments. Corresponding to each ordinary segment there are 
provided additional ones, multiples of two pole pitches away, 
to which it is permanently connected by a copper connector. 
An example of a six-pole wave winding in which each segment 
is joined to two other segments one and two double pole- 
pitches away respectively is given in Fig. 28., in which, however, 
for clearness, two only of the 16 triangular cross-connectors 
are shown. This winding is typical of those used by M: Thury 
in the generators of the St. Maurice-Lausanne 22,500-volt 
continuous-current transmission system. Each generator 18 
rated 340 kw., six-pole, 300 revs. per min., 2,250 volt, 150 
amperes. The armature winding is a simplex wave having 
190 coils, eath of two turns. Instead of 190 commutator 
segments as in an ordinary armature having 190 coils, the 
commutators of these machines have 570 segments, each 
ordinary segment being joined to two additional interpolated 
segments one and two double-pole pitches away respectively. 
Four brushes are used, two positive and two negative. 


‘ CHOICE OF NuMBER OF SLOTS. 


The mechanical problem of accommodating the end con- 
nections of an armature winding is most effectively solved 
by putting two layers of coil sides in each slot, one above 
the other, the two sides of a given coil occupying one the top of 
a slot and the other the bottom of a distant slot. Former 
wound coils can then be used, all exactly alike. 


_ inductance. 


The desired distribution of the bars, numbered consecutively . 


as in the winding diagram, is simply brought about by placing 
the odd numbered bars consecutively in, say, the lower layer, 
and the even numbered bars in the upper layer in the slots. 


Such an arrangement is feasible only when both y, and y,' 


are odd. 

For simplex wave windings the number of coils required 18 
often odd and the number of slots odd. The formula tor a 
simplex wave is z= py +2 or 2/2 the number of cols =py/2+1 
and as py/2 is often even, it follows that z/2 is often odd. 

For simplex lap windings the number of coils and also of 
slots should be a multiple of the number of pairs of poles, in 
order that equalising connections may be placed symmetrically. 


- Tur BEARING OF THE CHOICE OF THE NUMBER OF SLOTS UPON 


COMMUTATION. 


The choice of the number and size of slots is determined, 
not entirely by the questions of the mechanical accommodation 
of the bars and of the magnetic reluctance of the main flux 
path. An important question that should not be neglected 
if the best conditions of commutation are being aimed at, is 
that of the inductance of the parallel paths through the 
armature. All the “a” parallel paths should have equal 
Failure to satisfy this condition entails unequal 
distribution of the total armature current, between the several 
parallel paths, at moments when the load is fluctuating. 

' The inductance of a pdth depends not only upon the number 
and length of the armature bars it contains, but also upon the 
positions of these bars within the slots. A bar in the middle 
of a slot will have, usually, a smaller self-inductance than a bar 
lying close to one side, and a bar at the bottom will have a 
greater self-inductance than one at the top.* 

In a simplex ring winding the conditions thus imposed upon 
the number of the slots may readily be seen. Each path 
consists of all the bars lying between one brush and the next. 
If these bars be put into “ n ” slots which they fill completely, 
then the bars forming every other parallel path will also fill 
~“ n` slots and the inductances of all the paths will be alike. 
Or if © n ” plus a h:lf slot be used for the first path then the 
remaining half slot plus “‘n’’ others will accommodate the 
next path, and so on. And since a bar lying near to the left 
hand side of a slot will have the same inductance as one lying 
near to the right hand side, the condition of equality of induc- 
tance for all the paths will again have been satisfied. 

But if the first path had occupied “ n ” slots plus a third of 
a slot, then the bars of the next path would have had to use 
the still unoccupied two-thirds of a slot, plus (n—1) other 
slots plus two-thirds of still another slot, and the inductance 


of this path would have been slightly less than that of the 


preceding path—since the central bars of the “ two-thirds ” 
slots would have had a lower average inductance than the 
others. 

Thus the rule for the number of slots in a simplex ring 
winding is that each of the “ a ” parallel paths shall employ 
some exact whole number of half slots; that is to say, twice 
the total number of slots shall bea mul'ipl: of the number of 
pirallel paths. | 


* See “The Experimental Determination of the Induction of Linear 
Conductors,” by A. C. Jolley and A. F. Burgess, B.Sc., published in 
THE ELECTRICIAN, Nov. 24, Dec. 1 and 8, 1911. 
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The same rule # suitable for duplex ring windings, but the 
Tules to be satisfied in choosing the number of slots for a 
multiplex ringwinding of higher multiplicity than two are more 
interesting, though the author is not aware that the question 
of the choice: of the number of slots as bearing upon the induc- 
tance of the parallel paths of multiplex windings has ever 
before been considered. The nature of the difficulty that 
arises may be explained by reference to Figs. 29 and 30. 
Fig. 29 represents the development of a triplex ring winding, 
the three component windings or plexes being shown by the 
thick, the dotted and the thin lines respectively. Fig. 30 
shows one way in which this winding might be put into slots. 
Such a choice of slots (3 bars per slot) might be consistent 
with the rule that twice the number of slots should be a 
- multiple of the number of paralled paths. If, for instance, 
the armature were for a two-pole machine, * a” 


this case, be six, and the number of slots might quite well be, 
say, 120. But, with the arrangement of Fig. 30 all the bars 


\ 


Fig. 3). 


of plexes 1 and 3 lie near to one wall of a slot, whilst those of 
plex 2 lie in the middle. Hence the inductance of the parallel 
path formed by plex ‘2 is less than that of the paths formed 
by the other two plexes. 

The same inequality would arise if each slot held six or 
indeed any multiple of “ m ”’(=3) bars, but it would be avoided 
by making the bars per slot equal to (m-+1) or to (bm 1) 
where bis an integer. Then slot number one would begin with, 
say, a bar belonging tothe first plex, slot two would begin with 


a bar of plex two, and so on, and the plexes would, on the 


average, lie similarly in the slots, provided that the number 
of slots were divisible by the multiplicity “‘ m.” That is to 
say, equality of inductance of the parallel paths in a multiplex 
multiple circuit ring winding of short pitch demands fulfilment 
of the two conditions :— 

Bars per slot=(bm--1) where b is a whole number, and 
that the number of slots shall be divisible by “ m.” 


The latter of these conditions is satisfied when the rule that 
twice the number of slots shall be divisible by “‘a’’ has been 
obeyed. — 

In a multiplex two-circuit ring winding of long p.tch (that is to 
say, a ring suitable for conversion into a wave winding), all the 
bars lying between one set of brushes and the next belong to one 
only of the two parallel paths—as may be seen by reference 
to Fig. 31 (a two-circuit ring winding in which the bars of the 
one parallel path are indicated by full dots and those of the 
other path by open dots, the brush position being at A, B, C, 
D, E, F, G and H)—and the rule given for the simplex ring 
again applics. The problem of the multiplex multiple-circuit 
ring suitable for conversion into a multiple circuit wave 
(series-parallel) winding is similar to that of the multiplex 


would, in” 
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ring of short pitch and demands, like it, the fulfilment of 
the conditions, 

Bars per slot==(bm -'-1), 
and Number of slots divisible by “ m.” 

The rules for drum windings whether simplex or multiplex 
correspond with those for the ring windings from which they 
may be derived. For the idle bars of the ring winding are 
equal in number to the active bars, and the drum is derived 
from the ring by putting the latter's idle bars in the bottom 
of slots containing active bars, whilst the idle bars per path, 
being equal in number to the active bars, may be arranged in 
the slots in a corresponding manner, so as to give equal average 
inductance per path. 

Summarising then we may say that the conditions to be 
satisfied in order to ensure equality of inductance for the 
several parallel paths of a drum winding, are :— 

Simplex windings—whether lap or wave— 

Twice the number of slots shall be a multiple of “ a.” 

Multiplex windings— 

1. Bars per slot=(2bm 2), where 2b is an even whole 


- number. 


_ 2. Number of slots shall be divisible by “ m.” 


Numerous examples may be taken from practice of machines, 
working: successfully, in which these rules have not been 
observed, but the author submits that improved running 
might have been obtained by their strict observance. 

The published data of a 55 kw. 6 pole 610 revs. per min. 
120-volt shunt generator, built by the Verein gte E.-A.-G., 
of Vienna, show it to be a machine with a six circuit series 
parallel winding having :— l 

p=6, z=438, slots =73, m=3, a=6. 
The. bars per slot=6, a number which does not satisfy the 
condition, bars per slot=2bn -;.2. Analysis shows (using the- 
formula z=py +-2m) that ‘‘ y” must be either 72 or 74, and 
that the re-entrancy (r=G.C.F. of y and m) must be unity. 

The author would sunmit that better results might have 
been obtained by taking 

p=6, z=432, slots=108 or 54, m=3, a=6, 

giving, bars per slot 8 or 4, either of which numbers satisfies. 
the condition, bars per slot=(2m +2). The design would, 
however, have been more expensive on account of the enhanced 
difficulty of carrying away the armature heat. Using 108 slots 
the space factor would have been reduced and so the total iron 
section in the teeth reduced and the iron loss increased. Using 
54 slots the amperes per slot would have been greater and the 
copper heat less readily dissipated. 

The restriction imposed by the fulfilment of these conditions 
upon the choice of the number of slots for an armature, forms 
an additional disadvantage of multiplex windings as compared: 
with the simplex type. 


SCHEDULE OF WINDING RULES. 


Symbols. 
z=number of coil sides 
K=number of commutator seg > ents=(usually) 2/2. 
yf and y»=number of spaces bridged over by a front and a 
beck end connection respectively (referring to a winding 
diagram in which the coil sides are laid consecutively, evenly 
spaced in a single layer around the circumference of a circle). 
y=(yrt+yo)/2=the arithmetic mean of y and y». 
p=number of poles. 
a=number of parallel paths through the armature from the 
positive to the negative terminal (a=p in the case of a 
simplex lap and 2 in the case of a simplex wave). 
b=any whole number. | 
m=muiltiplicity (the multiplicity of a winding tells the number 
| of simplex windings in parallel to which it is equive- 
lent; it is indicated by’ the total number of loops in 
the symbol of the winding. Note that a=2mp for a 
multiplex lap or 2m for a multiplex wave winding). 
r=re-entrancy=number of separate ard distinct closed 
circuits in the winding=the number of separate parts 
in the symbol of the winding. 
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=m r may be called the © plexity “`; it is indicated by the 
number of loops in each re-entrant section in the 


svmbol of the winding; it is the multiplicity of each 
re-entrant section, 


Riles for a Simples Lep. 

z must be even. 

yr and ya must each be odd and they must differ by 2. 

y should be about equal to z p except in chord windings 

when it must be less than 2`p. 
Madh pler Lap. 

2 must be even. 

yr and yy should both be odd, and they must differ by 2m. 

r=G.C.F. of 22 gnd s. 

Nim plex Wave, 
= must be even and equal to py 2. 
y and m must both be odd and they may be equal. 
Malti plez Wave. 

z must þe even and equel to py 2mm. 

ys and yp should be odd and may be equal. 

7==G.C.F. of y and m. 

Choice of Winding. 

The voltage allowable between adjacent commutator seg- 
ments, as well as the current per brush and per armature bar, 
affect the choice of winding. The current per armature bar 
and the voltage per segment, for the various windings may be 
tabulated as follows :— 

Voltage between adjacent 
commutator segments. 


Current per armature 
| conductor in amperes. 


Simplex lap . ea taas | 


Type of Taen 


ad current/p Voltage per coil 
Maltiplex lap .......... | Kond current/mp (p/a) (volts per coil) 
Simplex wave............ ' Load current/2 . (p/2) (volts per coil) 
Multiplex wave ......... | Load current /2m (p/2m) (volts per coil) 


The derivation of the values given in the table for the wave 
windings becomes obvious if it be noted that a wave winding 
(of whatever multiplicity) progresses through p/2 complete 
coils before reaching the next segment of the same ` plex,” 
and that successive segments in a given plex are adjacent for a 
simplex weve, but are separated by (m—1) segments (one 
belonging to each of the remaining plexes) and therefore by m 
insulating plates in the case of a multiplex wave. 


1. Simplex lap windings are often used when the current 
output exceeds 300 to 500 amperes, provided the number of 
poles is great enough to make the current per armature bar 
not greater than 150 to 250 amperes. Equelising connections 
having a cross-section. sey half that of an armature bar, should 
þe provided, connecting every sixth to twelfth commutator 
segment with ell segments which are a multiple of two pole- 
pitches away. 


2. Multrpler lap w indings should be av od, but hav e been 
used in cases in which more than p paths in parellel are re- 
quired to make the current per path less than 250 amperes. 
The multiplicity should seldom exceed two, and from the point 
of view of ease of examination, of localisation of faults, and of 
repair, windings are to be preferred in which the re-entrancy 
is equal to the multiplicity. The use of equalising connections 
is advisable only in special cases. See also the Note given 
below, as to the number of slots. | 


3. Simplex wave windings are often used when the current 
output does not exceed 300 to 500 amperes. No equalising 
connections are required or possible. 


4. Multiplex wave windings should, like all forms of multi- 
plex windings, be avoided, but have been used in cases in 
which the number of parallel paths required to give the 
current per path the desired value cannot be obtained by a 
simplex wave or lap winding. When, for instance, the current 
output of the machine is greater than 300 to 500 amperes, 
but less than (p x150 to 250) amperes, m may be so chosen 
that 2m x (150 to 250)Sthe current output, but the condition 
must be satisfied that p shall be divisible by 2m(=a). See 
also the Note given below, as to the number of slots. 


THE ELECTRICIAN. 


May 3, 9118 


- 

Kquelising connections joining series of points on the com- 
mutator exactly two pole-pitches apart should be provided 
every sixth to twelfth seciment. 

Note-—To ensure exact similarity in resistance and 
inductance of all the a parallel paths in the winding (a 
condition demanded by commutation, etheiency and teni- 
perature rise), it is essential not only that the total number 
of coils shall be exactly divisible bv a. but clso that te 
winding shall Le symmetrical. The conditions that z 
winding shall be symmetrical and that, at the same time, 
its several re-entrant sections shall be in svnchronism, mav 
be assured by making z, p and twice the number of slots, all 
exactly divisible by a. Every winding should. if possible, 
satisfy these conditions. 

Special conditions which. it is suggested, ought to be satisfied 
by all multiplex drum windings are :— 

I. Bars per slot=: 2h | 2. where 2h is an even whole number. 

2. The number of slots shall be divisible by m. 


In conclusion. the author wishes to thank Mr. 


A. F. Burgess, 
B.Sc., 


for valuable help in the preparation of this article. 


Light and Vision. 


THE PHYSIOLOGY OF THE RETINA. 


A Paper on the above subject was read before the Illuminating 
Engineering Society, on April 16, by Prof. W. M. Bayliss, the pre- 
sident (Mr. A. P .Trotter) in the chair. i 

The first portion of the Paper was devoted to a discussion of the 
perception of light by the eye. There are three chief processes : 
(1) The production of an image by the dioptric system of the eye; 
(2) the excitation thereby, on the layer of the retina containing 
the rods and cones, of a photo-chemical change which in turn acts 
upon the terminations of the optic nerve fibres, which transmit a 
series of nerve-impulses ; and (3) the distribution of these impulses 
to the complex system of nerve cells im the brain, where the con- 
sciousness of illuminated objects is developed. The sensation is 
essentially an affair of the brain—the * cerebral analysers.” The 
nature of the nerve-impulse is obscure. It has much about it that 
resembles an electric current. But whatever its nature it appears 
to be substantially the same for all nerves, e.g., both visual and 
auditory. The sensitiveness of the retina is exceedingly great, being 
estimated to be about 3,000 times that of the most rapid photo- 
graphic plate. For the purpose of increasing the stimulus there are 
present in many sense organs devices analogous to electrical relays. 
In the eye this extraneous energy is provided by chemical oxida- 
tions in the living cells of the sense organs. 

The only satisfactory explanation of the behaviour of the retina 
is based on stimulation through the intermediary of chemical action. 
At present only one photo-chemical substance, the visual purple, 
has been identified in the eye, but practically nothing is known as to 
its chemical constitution. The fact that apparently visual purple 
did not occur in the central region of the retina, where visual acute- 
ness is greatest, presented a difficulty, but according to Edridge 
Green it flows into this area from adjacent parts of the retina. The 
lecturer presented three curves illustrating respectively the amount 
of energy required to produce the sensation of light, and action on 
and absorption by the visual purple throughout the spectrum. 
The close resemblance between these curves shows that the visual 
purple is closely associated with the process of perception of light. 
Visual purple is bleached by light but reappears in darkness. The 
chemical process is apparently reversed so soon as light ceases, and 
when a luminous impression is received a progressive change occurs, 
until a state of equilibrium is established. This explains the fact 
that an appreciable interval is required for a luminous sensation 
to reach its full value, while the reaction that occurs after the light- 
impulse is removed would account for the positive and negative 
after-images. Other information is obtained on this point by 
studying the electrical changes which accompany the action of light, 
and diagrams, illustrating the growth and decay of such retinal 
currents in the retinz of pigeons, &c., were presented by the lecturer. 
The exact functions of the rods and cones have been the subject 
of much discussion, and the decision is evidently one of great diffi- 
culty. 

In the latter part of the Paper the lecturer discussed the bearing 
of a knowledge of the retina on various problems in illuminating 
engineering. There seems to be a general impression that vision 
is assisted when the illuminated area viewed by the fovea is sur- 
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-rounded by an area of moderate brightness. so that the ‘peripheral 


regions of the retina are also stimulated. ‘The sensation of glnre, 
due to excessive contrast, is well recognised, but is difficult to explain 
completely on physiological grounds ; when the exposure to exces- 
sive brightness is very severe or prolonged detectable damage to the 
cell structures can be made out. While it would be premature 
to say that a physiological basis for a numerical value for the ` glare- 
limit ” has been established, the suggestion that, for complete comfort 
of vision, a ratio of brightness not exceeding 100: 1 should be 
adopted seems to be a reasonable one. Tt has been shown, however, 
that the effect of lateral illumination in causing discomfort, and its 
influence on acuteness of vision, are distinct things. It is even 


possible for an adjacent bright light to cause a temporary gain in. 


acuteness of vision, though possibly at the expense of discomfort 
and ultimate strain. Glare is closely associated with the effect. of 
the adaptation of the eve. A source which can be viewed without 
discomfort. in a high illumination may be a source of glare when the 
‘eye ig more or less adapted to darkness. 

Another point of great interest to lighting engineers is the deter- 
mination of a method of testing fatigue of the eve due to inadequate 
illumination. The matter, is, however, complicated by the effect 
of many extraneous factors, which it is difficult to dissociate from 
the effect. of light. Little is known regarding the effects of light of 
different colours on the eye, though here again the quality which 
is most conducive to fatigue is not necessarily that least favourable 
to great acuteness of vision. On many practical pointe such as the 
effect of inadequate illumination in causing defects of eyesight, 
especially in school children, and its influence on the vision of 
workers in factories, fuller statistical information is required. On 
such points the co-operation of medical officers of health would be 
very useful. | 

In the subsequent discussion a number of oculists and physiolo- 
gists took part, including Mr. Treacher Collins (president of the 
Ophthalmic Society), Mr. Lawford (past president of the Ophthalmic 
Society), Col. J. Herbert Parsons (Ophthalmological Society) and Dr. 
James Kerr (president of the Medical Officers in Schools Associa- 
‘tion). The desirability of closer co-operation between physiologists 
and lighting experts in connection with many of these debateable 
‘problems was strongly emphasised. 


Trade Parliaments and Their Work. 


By E. J. P. BENN. 


If. ORGANISING ORGANISATIONS. 


Before proceeding to consider the formation of Joint Standing 
Industrial Councils, Trade Parliaments, or Whitley Councils, as 
they are variously described, it may be well to glance very briefly 
at existing trade organisation and to have our minds clear as to 
the place that will be occupied by the very large class of new bodies 
which it is proposed to create. There never were so many trade 
organisations as there are to-day, and one would be inclined to 
imagine that every possible function was covered by existing bodies. 
There is, unfortunately, a great deal of overlapping, a certain 
amount of competition, and considerable confusion among trade 
associations as we now know them. To begin with, seeing that 
the essence of the association movement is the: limitation of com- 
petition, it ought to be agreed on a)l hands that there should be no 
unnecessary competition between associations. Associations should 
be made to take the medicine which they so freely prescribe to their 
members and go in for a strict system of specialisation, so that each 
has a special function and carefully avoids encroachment upon the 
functions of others. Much of the confusion and difficulty that now 
arises between different kinds of associations is due to the fact that 
few of them can resist the temptation continually to enlarge their 
functions, whereas they should concentrate the whole of their 
attention on the special objects that brought their members together. 
The aim of these bodies is to reduce competition as between traders 
and ‘as between Capital and Labour, and we must be very careful 
that we do not substitute another and a worse form of competition, 
as between organisations. There are various forms of commercial 

‘organisations which are obviously necessary to the health and well- 
-being of each industry. 


1. First of all comes the professional or scientific organisation, 
which will deal exclusively with the theory of the practical side of 
the business. 


a 2. Perhaps next in importance is the Employers’ Federation, 
such as those in engineering, shipping, building, and the new 
‘t National.” These exist, or should exist, for the one and only 


purpose of carrying on negotiations with Labour. 


. 3. Next come what might be called “ Development Associations ” 
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such as the British Engincers’ Association and the Machine Tool 
Association. These are concerned with the development of the 
commercial side of their businesses, and they surely have enough 
to clo. 


4. Then we come to Chambers of Commerce, which, like em- 
plovers’ federations, accept members from more than one trade- 
and whose functions may be described as largely local. It is to 
the Chambers of Commerce that one looks for protection and assis- 
tance in those matters which concern the trade of a locality rather 
than any particular industry. Chambers of Commerce, of course, 
are especially concerned with the important interests of the mer- 
chants, factors, brokers, and importers and exporters. 

All the above are bodics of a permanent character, whose functions 
will continue so long as trade continues. There is, in addition, 
another class of organisation which has sprung into being as the- 
result of the war, and whose functions are simply propagandist. 
Of this class the more we have the better. It is one of the healthiest 
and most promising signs that there should be a large number of 
organisations preaching various forms of trade development and 
trade improvement. In this connection may be specially mentioned 
the new Industrial Reconstruction Council, which is to preach the 
doctrine of trade self-government, the Industrial League, and the 
National Alliance of Employers and Employed, whose avowed 
objects are the bringing together of capital and Jabour. There are 
also many bodies, such as the Labour Co-partnership Association 
and others, which are out to preach profit sharing, the prevention 
of bribery and corruption, currency reform, Free Trade, Tariff 
Reform, early closing, and quite a numbér of other special subjects. 
This class differs from those mentioned above in that no objection 
can be taken to its indefinite multiplication. The more people with 
ideas are encouraged to go out and preach them the better for trade 
and industry generally. $ i 


5. After these comes a group of organisations, of which the 
Federation of British Industries is the best example, which are 
concerned with genera! and national commercial problems. 
Matters like financial facilities, relations between Government 
Departments and trade, legislation affecting industry, shipping, 
railways and the like, are exclusively the proyince of this sort 
of association. 

6. We then come to a very large group of retail organisations, 
and 

7. Lastly, but by no means least important, protection associa- 
tions, whose only function is the giving of advice on credit and the | 
collection of accounts. A 


There are, therefore, no less than seven classes of trade organisa- 
tions, each class having its special functions, and in the work of 
re-arranging and co-ordinating most of these bodies work which 
is now urgent and imperative—it should be understood that each 
association would confine its activities to those functions which 
properly come within its clas. We are, of course, only talking 
here of what are known as employers’ associations. The question 
is further complicated by the sub-divisions which exist between 
trade unions--the craft union, the industrial union, and the local 
union. l 

Whitley Councils will take into their consideration subjects 
which belong to several of the above classes of associations. Th 
difference between a Whitley Council and a Development Associar 
tion is simply that the Council is a joint body on which Labour 
and Capital are equally. represented, while a Development Associa 
tion confines its membership to employers, and will naturally 
consider only the employers’ point of view. The Whitley Council 
should have among its members representatives of nearly all 
different classes of trade organisations if it is to perform its functions 
in the most thorough manner. It will in most trades probably 
ignore the retail and the protection bodies mentioned in 6 and 7- 
above; it will certainly ignore the Chambers of Commerce except 
in so far as they may possess special sections for special trades, and 
it will also ignore employers’ federations where these bodies are 
constituted upon a local rather than an industrial basis. 

~ a 


American Legislation on: Factory Light ne.—In a recent 
issue of “ Industrial Management ” Mr. C. E. Clewell gives a 
useful summary of the principles of industrial lighting, dwelling 
specially on the codes introduced into the legislation of various 
American States. Wisconsin, one of the earliest States to deal 
with the matter, has recently revised its code, the requirements 
for various classes of work being now expressed in foot-candles. 
Pennsylvania and New Jersey have likewise introduced legis- 
lation, based largely on the code prepared by the American 
Illuminating Engineering Society, and in the State of Ohio a 
suitable code is in course of preparation. 
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SPECIAL NOTICE. 


Last week's number of “THE ELECTRICIAN” completed Vol. LXXX. 
With next week's number will be issued the Index to the Volume. 


Combination for the 
Home Trade. 


Last week we dealt with the important question of 
developing our export trade and with the methods that 
might be adopted by the smaller British firms for this pur- 
pose. We need scarcely sav that foreign trade is only one 
sphere of activity, and that in many respects the hcme 
trade is even more important, for if we do not look after 
the home market, and ensure the stability of our manufac- 
turers in this field of work. we need not expect the fullest 
success in trade abrcad. It is very natural, therefore. that 
combinations with the object of rendering the home market 
secure is in the minds of many of our manufacturers. 

The idea of large combines has never been very favourably 
received in this country. They have generally been viewed 
with suspicion, and attention has not unnaturally been 
drawn to the undesirable results that have followed large 
combinations m the United States. In this connection the 
following words cf Sir WILLIAM ASHLEY, which appeared in 
the ‘* Bulletin” of the Federaticn of British Industries, 


deserve attention :— 

If combinations are to be tolerated by public opinion, still more if they 
are to be viewed with what [ may call benevolent neutrality, instead of 
general suspicion, they must come out into the open. T hey must form 
themselves in the daylight and permit of a reasonable publicity. They 
aim, it is obvious, at the material interests of their members; but, 
unless [am profoundly mistaken, they may be justified on public grounds. 
. The typical men of the age of individualist competition not only sought 
their own interest ; they also honestly believed that the poliev of ‘ every 
man for himself ” was for the public good. The typical men of the 
coming age believe that combination is for the public good, and F trust. 
they will have the courage of their opinions. 


We agree that, if such combinations are to be formed, 
their operations must be clearly understood, and their 
actions must not be shrouded in obscurity. Moreover, we 
disagree with those who are in favour of the lowest possible 
prices. The inordinate cutting of prices has led to tech- 
nical difficulties and tc financial weakness, so that any 
industry subjected to this evil becomes a ready prey to 
foreign competition. In our opinion, the reasonable main- 
tenance of prices is desirable so long as this does not lead to 
inefficiency in production, and so long as these prices are not 
so maintained as to be detrimental to the public interest. 

Among the various schemes of combination that have 
been proposed we notice one by Mr. Howarp F. Suit, who 
has at times contributed to our correspondence columns and 
whe is actively engaged in the brass trade. Although 
Mr. SMITH’s scheme is concerned primarily with the brass 
industry, it is more or less applicable to other trades. In 
this instance it is proposed that firms should be divided 
into three groups, so that their activities are concerned with 
the class of work for which thev are more particularly fitted. 
This means, of course, that side lines and the smaller lines 
of activity which are less remunerative would be given up, 
and would be pursued only by such firms as are particu- 
larly qualified for them. In other words, it means the 
development of repetition work asfar as possible. It is in 
this way that overhead charges can be reduced to a 
minimum, and it should be no surprise to those who are 
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familiar with such matters to learn how very cheaply 
munitions have been produced during the war simply on 
account of the large amount of repetition work involved. 

It is proposed that each of these three main divisions in 
the brass trade should form themselves into a combine, 
which would conduct. all important matters of business for 
the firms in its own jurisdiction with the exception of the 
purchasing of raw material. This would be carried out by 
a central purchasing and legislative board, which would 
have no power in respect to management, but would go 
into the world’s markets for all purposes for the three com- 
bines, and would produce the required raw material in the 
rolled or cast form. 

The distribution and selling is a more difficult matter, but 
that is no reason for leaving things as they stand at present. 
It is certainly desirable that we should no longer have the 
spectacle of half-a-dozen or more travellers visiting the same 
town in the same month, offering the same patterns to the 
same buyers. This overlapping of effort 1s, of course, pure 

waste, and merely increases the cost. Here, again. it is 
suggested that selling efforts should be pooled, the whole 
of the United Kingdom being divided up into a number cf 
sections, each section having its own permanent offices and 
showrooms, and handling the products of all firms in its 
particular combine. 

It appears to us that the difficulty of all such schemes is 
that they necessitate the curtailment of development along 
new lines. What would be the position of firms who in the 
past dealt during a number of years with one particular 
line, and have then developed another line which has been 
highly successful after the initial stages? Then, again, 
there is the question of new firms. It is a difficult enough 
struggle in any case to launch a new firm; but if the new 
firm is, in addition, faced by a combine which would pro- 
bably not desire to receive it within their membership, the 
position is still more difficult. In many cases we agree that 
new firms are not desirable, as they merely lead to weakness. 
On the other hand, new methods are developed from time 
to time, and it is often desirable that new firms should be 
sormed if advantage is to be taken of such developments. 

Apart from points of this kind, there is the great question. 
whether pooling may lead to inefficiency, like the pooling cf 
individual effort and remuneration by State wages, which 
inevitably leads to the lowering of individual effort. In 
the present scheme it 1s proposed to eliminate some of these 
difficulties by pooling not less than 51 per cent. of the 
capital, leaving a substantial part of the capital of each firm, 
so that the return upon this portion would depend upon 
the initiative and efficient working of the firm concerned. 
It is also proposed that every three years a valuation of each 
firm should be made, so that those showing enterprise would 
receive a larger return, and those showing lethargy wculd 
reap a smaller reward, the equivalent capital being reduced. 
This appears to be a workable suggestion. Nevertheless, 
combination in selling is by no means an easy object to. 
attain. Many manufacturers will feel that the pushing of 
their goods at the hands of individuals with whom they 
are not directly linked will be less efficient than dealings 
through individuals who are free from similar interests. 
Combination in the purchase of raw materials does not 
seem to present the same difficulties. 

We do not suppose that any one scheme is likely to 
pessess all the virtues that are desirable, but there is no 
question that combinations in one form or another must 
become much more prevalent if we are to increase our pro- 
duction in the future to the degree which will be essentia l, 


and it is theretore well that every serious > scheme should be 


considered on its merits. 
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The Chamier-Turner “Trinity” Morse Set. 


By S. TURNER, A.M.L E.E., A.F.Ae.S. 


The teaching of the Morse code in the various naval and 
military establishments may be regarded as of almost vital 
importance. The instructional apparatus described in this 
article was invented to accelerate the progress of Morse pupils. 

Bearing in mind the frequent necessity for pupils to master 
the transmission and reception of both audible and visual 
signals, it is evident that at least three senses are employed— 
viz., hearing, sight and touch. If the pupil be taught bt the 
commencement to receive, say, audible signals and afterwards 
taught to receive visual signals—or vice versa—considerable 
delay and confusion may result. Also in teaching the trans- 
mission of the Morse codo, the method of supplying the pupil 
with a printed card and expecting him to translate the printed 
dots and dashes into periodical depressions of a key, may be 
sure, but is apt to be slow with the average pupil, and, more- 
over, often results in faulty sending—clipping of dots, bad 
spacing, &c. 


Instructors Key 
or Automatic 
ender. 


È Fig. 1.— ELECTROMAGNETIC KEY. 


The fundamental principle of the “ Trinity Set,” as its name 


implies, is to appeal to the pupil’s three senses simultaneously. ` 


The instructor sends, say, the alphabet, and the pupil “ grips ” 
in the approved manner the electromagnetic key shown in 
Figs. 1, 3 and 4. This latter key reproduces faithfully the 


Met. Fil. Lamp, 
| ; í R 


Shunted Buzzer 
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Fic 2.—INTERNAL (CONNECTIONS OF MORSE SET USED IN CONJUNC- 
TION WITH ELECTROMAGNETIC Key, Figs. | & 3. 


movements of the instructor's key, and the resulting appeal 
to the pupil's sense of touch proves most effective in impressing 
the combination of dots and dashes on his memory. After a 
little practice the pupil attempts fhe letters himself, and 
gradually assumes—often unconsciously—the control of the 
sending. until eventually the instructor ceases, and merely 
participates occasionally to prevent any irregularities creep- 
ing in. 

Simultaneously with this gymnastic training of the pupil’s 


muscles, his headgear telephones respond to the sequence of 
audible sounds produced by the buzzer, and a visual signal 
appeals to his sense. of sight. 


Fic. 3.—PLan VIEW oF Key. 


Statistics of the time taken to master the code cannot be 
given here, but it will be found that Morse instruction based 
on the above principle will tend to reduce the period con- 
siderably. 

The accompanying illustrations and diagrams demonstrate 
the simplicity and robustness of the apparatus employed. 
The set is divided into two parts, the electromagnetic key with 
controlling switch (Figs. 1, 3 and 4), which is placed in front of 
the pupil, and a case containing the visual signals, buzzer and 
transformers. is mounted separatelv. as shown in Figs. 2 and 5, 


Fic. 4.—Vitew or Key. 


and placed at a convenient distance from the pupil. Ter- 
minals A, B, (‘and D on each set are wired together, and a six- 
cell accumulator battery is connected to the terminals marked 
+ and - on the electromagnetic key base. The instructor’s 
key (or automatic sender) is connected to the terminals marked 
“ send,” and the set is ready for use. | 
Electromagnetic Set-—The internal wiring calls for no par- 
ticular comment. The telephone terminals may, of course, 
be multipled to any convenient number_of telephones. The 
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electromagnet is wound with single silk-covered copper wire 
of 14 mils diameter to a resistance of 20 ohms, a non-inductive 
platinoid winding of 200 ohms, resistance being permanently 
connected in parallel ta minimise sparking at the contacts. 

As regards the mechanical construction, it should be borne 
in mind that the set receives constant rough usage, hence every 
part of the armature, axle, pivot bearings, &c., should be 
true aa well balanced. Full dimensions are given in Figs. 
3 and 4. 


Distant Visual Signal Set.—The internal wiring is shown in 
Fig. 2.- The electromagnet visual signal and the alternative 
lamp visual signal are controlled by the corresponding tumbler 
switches. The shunted buzzer, which should be of a robust 
type, is also controlled by a tumbler switch, and the primary 
winding of the transformer is connected (in series with a 2 M.F. 
condenser) across the `“ break’ contacts. It is, of course, 


—- 


Fic. 5.—SIGNALLING SET, 


desirable to vary the iatensity of the sound in the headgear 
telephones, and in the present set the coupling between the 
primary and secondary windings (which are of the `“ pancake ” 
type) is varied. An alternative, and possibly a more con- 
venient method, is to insert an ad, ustable resistance across the 
secondary winding. From Fig. 5 it will be seen that the lamp 
mounting (centre) is provided with an ad ustable aperture to 
reduce the effective area of the lamp to any desired extent. 
The lowest mounting (Fig. 5) shows the coupling handle with 
the locking screw and scale. Normally the lamp, buzzer and 
key are used simultaneously. It is not, of course, desirable 
to use both visual signals at the same time. 

In conclusion, it may be remarked that any convenient 
number of sets may be used simultaneously, and all the usual 
telegraphic ad, ustments, width of gap, tension of antagonistic 
spring, &c., may be readily effected. 


Jå 
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Correspondence. 
ELEMENTARY PRINCIPLES OF C.C. ARMATURE 
WINDING. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sir: In connection with Mr. F. M. Denton’s articles on the 
above subject, I should like to make some suggestions on the 
question of nomenclature. 

Firstly with regard to re-entrant and re-entrancy. As 
pointed out on pp. 808 and 832, these words are used by 
different writers with quite different meanings. Without dis- 
cussing which method:ts preferable, I suggest that the term be 
dropped to avoid confusion. Jf a single word is required to 
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express the number of, separate sections in the winding, it 
might be called the “ sectionality ’’ or the “ closure ” (symbol r 
on p. 832). It is not necessary, though it may be convenient, 
to have a single word for this quantity. 

Secondly, while I agree with Mr. Denton’s use of “ multi- 
plicity ” (m), it seems a pity to use both * double-wound ” and. 
* duplex ” with exactly the same meaning. In practice Mr. 
Denton appears to use the latter expression, while the former 
is that favoured by Parshall and Hobart. My suggestion is 
that ‘‘ double-wound ” (or simply “ double ”) be used for a 
winding with two sections (symbol 00:), and that “ duplex” 
be used for one with two “` plexes.” (See col. 1 line 2 
in table on p. 831). And similarly with triple (-wound) 
and triplex, &c. 

Finally, in the rare cases of a combination of two or 
more windings with two or more plexes, the same words 
should still be used, and the `“ multiplicity ” would be the 
product of the * plexity ` and the ~ sectionality.” £.g. the 
Winding in col. 2. row 6, on p. 831, would be called a “ double 
triplex,” and its “multiplicity” is six. The alternative 
forms of nomenclature for this same armature give duplex 
trebly re-entrant (S.P.T.); doubly re-entrant sextuple 
(P. & H.); and sextuplex doubly re-entrant (Denton). 
Perhaps I may be allowed to refer to pp. 172-4 of my book, 
“LC. Electrical Engineering,” for a fuller explanation of some 
of these suggestions. 

It would be interesting to hear the opinions of Mr. Denton 
and others on this subject. No doubt everyone would prefer 
to keep to the method with which he is fanuhar; but if some 
authoritative scheme were settled, sav by the Institution, all 
writers would probably adopt it in future. 

Incidentally, may I suggest that Mr. Denton’s claim for 
multiple windings that they simplify the design of brush gear, 
is a mistaken one. Any winding may have as many brush 
sets as there are poles, and a multiple winding cannot have: 
more ; the advantage is in regard to the armature conductors,— 
Iam, &c., 


Sunderland, April 19. W. Totme Macca. 


The Gontrol of Large Amounts of 
Power. 


The following is an account of a discussion which took 
piace before the Scottish Local Section of the Institution of 
Electrical Engineers on Mr. E. B. Wedmore’s Paper on the 
above subject. An abstract of the Paper appeared in THE 
ELECTRICIAN of March 8. 

Mr. J. K. STOTHERT remarked that the very large power stations 
referred to in the Paper would become the very nerve centres of industry, 
and in a future war, which would probably be fought largely in the air, 
these large structures would be an easy mark for aerial bombs. In view 
of such a possibility, he thought they should have more than one power 
station foreach area. He also favoured overhead lines as against under- 
ground cables for large power supply distribution. 

Mr. W. W. LackI& said they in Glasgow had an area sufficiently large 
to warrant the putting down of over 200,000 kw. on one site. He would 
have liked to hear more about the improvement of power factor. The 
author said that the first indication of a fault to earth was the occurrence 
of a dead short-circuit to earth. That was not according to their ex- 
perience in Glasgow, where a cable on a 6,600-volt circuit was switched 
out before the lead on the earth side wasdamaged. While he agreed that 
the demand for switches of greater mechanical strength was not justified, 
he thought that the containing tanks for oil switches should be stronger. 
There were switches on the market capable of rupturing 750,000 kw., and 
switches were promised with double this capacity. They had been pro- 
mised a reactance containing iron. This had a short-circuited secondary 
winding, which on load was released, and so increased the reactance of 
the primary. lt was better to have one good oil switch than two inferior 
switches, and the arrangement necessitated some 600 insulators, whereas 
their practice only showed some 200. For Dalmarnock he had adopted 
the oil-immersed isolating switch, and the conductors from machine to 
consumer were enclosed in an insulating material protected by lead or 
iron, and the ‘bus bars would be run up solid. 

Mr. N. C. Brinces felt that in station design they were faced with 
two principal sets of conditions, one with large concentrated demand, 
and the other with remote centres of demand. Inthe former they would 
distribute at the generator voltage of 6,000 to 10,000 volts, and in the 
latter at 20,000 to 30,000 volts. In the one case generator reactance- 
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plas external coils in series, and in the other case inherent reactance plus 
transformer reactance between machine and ‘bus bars would be used. 


He did net agree with the multiplication of sections, and regarded the | 


ideal number as two only, with which there was no question as to the 
relative merits of star and ring arrangements of bus-bar reactance. He 
did not favour the third ’bus-bar system mentioned by the author. 

Mr. R. B. MrrcHELL said the development of selective protective 
devices had made the use of reactances on distribution systems un- 
necessary. Was it too much to hope that protective devices would be so 
perfected that the whole system would be bound up solidly, and so give 
them the full use of the copper ? He inclined to the gradual elimination 
of the lower voltages on account of the economies thus to be effected. 
With regard to Fig. 8, if the switches on a board were all of one size, and 
apparatus provided for their ready removal, one complete spare switch 
would fulfil the purpose at a much smaller cost. He asked the author 
if a time limit relay had ever been evolved which would satisfactorily 
fulfil its purpose. | l 

Mr. F. H. WHYSALL remarked that in certain circumstances it might 
be necessary to have reactances put in on the distribution system, where 
there was switchgear which might be liable to be subjected to serious 
strains. 

Mr. MacLzop did not see why the control should not be on the low- 
pressure side of the transformers. He agreed that, for large amounts of 
power, underground cables should be used as overhead cables were liable 
to be tampered with. 

Mr. W. B. Hirp said that each section of the industry seemed to set 
out a language of its own. and in the Paper this made the argument 
difficalt to follow for those who were not in this particular line. The 
author spoke of reactance as the percentage drop when the full load 
current was passing through. : 

Mr. J. R. Cowre. in a lengthy communication, said that 20,000 k.v.a. 
rupturing capacity was not permissible with large amounts of power. 
Too little attention was paid to the problem of switehgear, which was 
worthy of the most thorough investigation. i 

Mr. WEDMORE replied briefly. 


15,000-volt Ironclad Cubicle Switch- 
board. 


A 15,000-volt “ Witton ” ironclad cubicle switchboard is shown in the 
accompanying illustration. The whole of the apparatus, including 
isolating links, instrument transformers and so forth is included in the 
cubicle, anc special care has been taken to give adequate clearances. 

The oil switch has a capacity of 200 amperes, and is constructed of 
steel throughout, there being one tank per phase. By means of a simple 


tank lifting deviez, any tank can be removed to inspect the switch or 
replace the oil. Despite the size of the switches, the design is such that 
they can be easily operated by hand. The doors at the back. which give 
success to the whole of the apparatus, are interlocked with the oil switches, 
giving the well-known * Witton ” mistake. proof characteristics. This 
switchboard was constructed by the General Electric Co. (Ltd.), of 
Witton, Birmingham. 
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White and Others v. Mayor and Corporation of Dover. 


On April 23 Mr. Justice Bray and a special jury concluded the hearing 
of an action in which damages were claimed by Mr. A. White, the lessee 
of two houses in Folkestone-street, Dover, and Messrs. Chadwick Ward 
and Arthur R. Adams, the freeholders, against the Mayor and Corporation 
of Dover, for the alleged negligence of defendants’ workmen in laying an 
electric cable into one of the houses. Defendants admitted having laid 
the cable supply into the house in accordance with plaintiffs’ request, 
but denied that there had been any negligence in carrying out the work. 

The ease for plaintiffs was that Mr. White let one of the houses to a 
boot repairer who desired to use electric current for lighting and driving 
a boot repairing machine and he applied to the Corporation for an electric 
supply. As owners of the electric supply undertaking. the Corporation 
undertook the work and sent men to carry it out. They laid the cable 
in the ordinary way, but plaintiffs alleged that the work was done 
negligently and that the britkwork of the foundation had been so dis- 
turbed asto cause a subsequent subsidence and a bulging of the walls. 

Mr. J. JENNINGS, an architect, stated that upon examination of the 
premises he found that the brickwork had been disturbed and that was 
the cause of the trouble. In his opinion if proper care had been taken 
in putting in the cable the trouble would not have arisen. The cost of 
putting the matter right was £100. : 

For the defence, Francis Tuos. ASHFIELD. a ganger on the electric 
staff of the Corporation, said that the work was properly done and the 
brickwork was not disturbed. He had laid over 100 electric services in 
the town and had never before had any complaints. The b-ickwork of 
the house was very old and he had only to remove a brick with his hand 
in order to make the hole through which the pipe passed. 

Mr. Wm. Beaston, architect, and Mr. S. E. Beaufoy, deputy mayor 
and builder, also gave evidence, and in the result ` i 

The jury found for defendants. 


Alien Enemy Patent. 


F On the 25th ult. an application was made to the Patents Court by Mr. 
Ernest E. Greville, manufacturer of electro-medical apparatus, for 9 
licence to take the patented spark gap of a (rerman wireless apparatus 
to fit it into an instrument which he was making for treating shell shock 
by electricity. i 

Mr. H. A. GILL said the main features of the invention was a spark-gap 
having the clectrodes placed very close together and the surfaces of high 
conductivity. The patentee defined them as being of material which 
conducted heat as well as or better than gold. That really meant copper 
and silver. The claim was for “an apparatus for producing but slightly 
damped electrical oscillations by the shock excitation method, and om- 
ploying a very short spark-gap having parallel electrodes in which these 
electrodes are made of a material which conducts heat as well as or better 
than gold.” The feature was the use of such a spark-gap, preferably in 
annular form—in the constructional forms it was essential that all sharp 
edges should be avoided—there was a central gap, and the edges were 
enclosed by a ring of mica, or something of that sort. The patentee, to 
secure his high conductivity, went on to make up hissplates in sets or 
series with a series of water-cvoling chambers between the spark-gaps. 
They were connected as cooling ribs with the electrodce. By the cooling 
means and several spark-gaps the patentee got. longer range. A simplo 
spark-gap soon reached its limit. The energy convertec into oscillations 
was increased beyond that limit by a plurality of spark-yaps. 
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Mr. GREVILLE said he did nothing in the way of wireless telegraphy, 
but the same process he had good reason to believe could be useful for 
high frequency in treating shell shock and nervous cases electrically. 
For manv nervous ailments high trequency apparatus was used. Silence 
was a great thing in treating shell-shock cases. 

A question was raised by the Court of the suitability of such a wireless 
appliance for the purpose, but applicant said that he wanted a high- 
frequency current, and the apptiance in question gave him just what he 
required, with a silent working, which was a necessity in treating cases 
of shell shock. . 

The Controller said the Court. would certainly grant the licence, as it 
existed to assist all such useful adaptations for manufa:ture. The patent 
was No. 612 of 1909. 
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Parliamentary Intelligence. 


STATUTORY REQUIREMENTS OF TRAMWAY UNDERTAKINGS, 


Last week. on the motion of Lord Edmund Talbot, the House of Com- 
mons agreed to appoint a Select Committee ™ to consider and report 
whether it is expedient that some provision should be made for .the 
temporary modification of statutory requirements with regard to the 
charges for the conveyance of trafic on tramways and tight railways 
conatructed wholly or mainly on public roads, in the case of undertakings 
whose financial circumstances have been injuriously affected by causes 
arising out of the war: and, if so, on what terms and conditions, and 
whether by private Bill or by general legislation.” 


Shropshire, Worcestershire & Staffordsbire Electric Power 
Bill. —Last week a House of I ord: Committee adjusted the clauses of 
this Bill (including one relating to the supply of the Northern area and 
the district supplied by the Midland Electric Corpn. fur Power Distribu- 
tion), and ordered it to be reported for third reading. 
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Patent Record. 


SPECIFICATIONS PUBLISHED. 


The following abstract from some of the specifications recently puòlished have been 
ea compiled by Messrg. Mawaurn, Evils & PRYOR, Chartered Pateni Agents, 
70 and 72, Chancery-lane, London, W.C. 

Whenever the date applied for differs from the date on which the application was lodged 
at the Patent Ogice the former ts given in brackets after the title. 


1916 S-ECIFICATIONS. 


18,411 Sete: E. A. Electrodes for searchlights. (22,12,15.) 102.¢71. 
1917 SPECIFICATIONS. 
2,741 Morris. D. K. Electrostatic generators. (242 17) 114.174. 


3,798 Soc. LORRAINE DES ANCIENS ECARLISSEMENTS DE DIETPICH ET CIE DE LUNEVILLE. 
Driving mechanism for mapnetos. (3 4:16.) 106.471. 

3.865 BaTULANDER,G. A. Electrical selectors. (17 5,16.) I105.0°2. 

4,162 Warp, J. H, & Gotostoxe.M. H. Electric cables, flexible conductors and tre 


like. (22:3;17.) 114,197. 

4.948 Bineccer, S. Electric pocket lamps. (8 4.17.) 114 215. 

5,481 TurQuano, F. J. Sparking plugs tor internal combustion engines. (19 4 17.) 
114,224. 

9,383 B.T.-H. Co. (G.E. Co.) Electric metor eontrol. (29,6,17.) 114.246. 

9,919 Watson, J. F..& CALLENDER SCABLE& CONSTRUCTICNCO. Suppers icr electric 
cables. (10/7/17.) 114.249. l 


12,127 Salies, P. M. R. Incandescent lamp-holders. 
13,392 AUTOMATIC TELEPHONE MFG. Co. 
(18,9,17.) 114,269. 


(23.8:17.) 
(Automatic Electric Co.) 


114.259. 
Telephone systems. 


APPLICATIONS FOR PATENTS. 


Note.—Names within parentheses are those of communicators of inventions. 
March 2!, 1918. 

9 Electric switches, 

970 CRESSALL Mrc. Co. Electrical fire bars. 

971 & 4.972 CowreR-CoLes. Coating iron and steel for protective purrcses. 

990 Hops. Electric lighting of machines driven by electric motors. 

009 B.T.-H. Co. (G.E. Co.) Dynamo-electric machines. 

O10 AUTOMATIC TELEPHONE Mra. Co. Automatic telephone systems. 

,032 EVANS. 


65 DRAKES. 


ONE MF i (9717,U.8.) 
Means of indicating condition of charge of secondary batteries. 


March 22, 1918. 
5.059 Westwoop. Gas and electric lamp fittings. 
5,079 Escott, HORTON & Leemina. Electrical recording graph. 
5,094 VANUERVELL & Co. Control ofl amn circuits on motor-cycies, &c. 
5,109 & 5,110 Ioranic Erectric Ce. (Cutler-Hammer Mfg. Co.) Electric motor 


controllers. 
March 23, 1918. 


5,123 Wo tszLtey Motors (Lto.) & REMINGTON, 
combustion engines. &c. 

5,131 Moore. Portable electric lamp. 

9,173 SYKES INTERLOCKING SIGNAL Cc. & TARRANT. 


March 25. 1918. 
5,202 Hosrsy. Telephone receivers, &c. 
5.208 PARTRIDGE. Electric ignition device. 
5,216 CLirton. Electromotors. 
5,230 La VALETTE. Electric couplings. (28 3 17. France.) 
5,241 BritTisH WESTINGHOUSE ELectTric & Mra. Cc. & THompscn, 


tormers, 
5,345 FORBES. 


4, 
4 
4, 
4. 
5, 
5, 
5 


Couplings for magnetcs cf internal 


Ccmmutator brushes. 


Electric trans- 


Electric heating devices for hatching bacteriological. &c., apparatus. 


March 26. 1918, 

5.265 Manson. Electrical switchboards. 

5,286 Hiccs. ectric motors. 

5,314 Crookes & THomson. Systems of electrical distribution. 

5,322 IGRANiIc ELectricC>. (Cut.er Hammer Mfe. Co.) Circuit breakers. 

9,323 DELANNE. Lamp-holders for incandescent electric lamps. (19,3'17, France.) 
5,329 Sorensen. Electrical heating apparatus. 


March 27, 1918. 
Production of showers, &c., of electric sparks for advt, purposes. 
5.342 Hatt. Apparatus for electrically treating soil, 
5.354 Lewis. Electrical ladle. 
5.3381 AUTOMATIC TELEPHONE Mrc. Co, 
phone systems. 


5.410 TANGE. 


(Automatic Electric Co.) Automatic tele- 
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Volunteer Notices. 

LONDON ARMY TROIPS COMPANIES VOLUNTEER ENGINEERS. 
Headquarters: Balderton-street, Grosvenor-square, W. 1. 
Officer Commanding, Lieut.-Colonel C. B. Cray, V.D. 

Orders for the Week. 

Captain for the Week.—Captain E. G. Fleming. 

Next for Duty —Captain W. Hynam. 

Monday, May 6.—No. 3 Company. 6.30-8.30. Recruits Drill, 6.30- 
8.30. Signalling Section, 6.30-8.30. 

Tuesday, May 7.—Lecture on Demolitions at 6.30. 
Bayonet Fighting. 7.30. 

Wednesday, May 8.—No. 1 Company, Drill, Knotting and Lashing, 
6.30-8.30. Recruits’ Drill, 6.30. 

Thursday, May 9.—No. 2 Company, Drill, Knotting and Lashing, 6.0- 
8.0. Recruits’ Drill, 6.30-8.30. Signalling Section, 6.30-8.39. 
Ambulance Section, 6.30-8.30. l 

Friday, Mav 10.—Musketry, 5.30-8.0. 

Saturday, May 1].—Entrenchments, &c., for the whole Corps, 2.45-4.45. 
Recruits’ Drill, 2.45-4.45. 

Sunday, Mav 12.—Commandant’s Parade at Waterloo Station, 8.45 a.m., 
for work at Esher. Marching Order. With Rifles. Midday and 
tea rations to be carried. 

SPECIAL Notices.-—All drills will take place at Headquarters unless 
otherwise stated. 
The Medical Officer will attend for the examination of recruits on 

Thursday evening at 6.0. 

Whitsuntide.-—See special orders. 
' Summer Camp.— Arrangements are now being made for this Camp, to 
startYAugust 3. 


“Physical Drill and 
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Commercial Topics. 


—— 
The Patents Bill. 

Some of the Chambers of Commerce have decided to make repre- 
sentations to the Board of Trade and members of Parliament with 
a view to having included in the new Patents Bill a provision to the 
effect that no machine or appliance, being the subject of a patent 
of the United Kingdom, shall be allowed to be sold within the 
United Kingdom at any higher equivalent price than in any other 
country in which it is also the subject of a patent. 

* * * * 


Industrial Reconstruction Council. 

The repcrt of the Industrial Reconstruction Council for the three 
months ended March 31 has been issued. 

The total circulation of the pamphlet ‘ Trade Parliaments ” amounts 
to 15,000 copies, and the fourth edition is in the press. A verbatim 
report of the speech by Mr. G. H. Roberts (Minister of Labour), at the 
meeting of the Industrial Reconstruction Council in Manchester, and a 
t Handbook for Speakers,” are to be published. 

Particulars are given of the meetings of the Council which have been 
held, the assistance given to other organisations by supplying speakers 
for their meetings, and conferences at which the president (Sir Wilfred 
Stokes) and the chairman (Mr. Ernest J. P. Benn) have attended. 

The Committee are anxions to increase the number of subscribing 
members of the Council, and the number of lecturers and speakers who 
are willing to explain the principles of the Whitley Report. 

A list of members of sub committees is given, and, in conclusion, it ig 
stated that the Council has so far fully justified the hopes of its founders, 
and that the principle of self-government for industry is beginning to be 
better understood. 


t 


* * + 4 


Post-War Commercial and Industrial Policy. 

In onr last issue we gave a brief abstraet of the recommendations 
of Lord Balfour's Committee on Commercial and Industrial Policy 
after the War. 


The Committee, in dealing with the trend of trate in 1914, finds that 
with the exception of the iron and steel industry, the older industries 
showed great vitality and power of expansion. Creat progress tuwards 
removing the German control of business has been made during the war 
The Committee recommends that the present prohibition of the impor- 
tation of goods of enemy orivin should be continued, subject to licence 
in exceptional cases, for at least 12 months after the war ; also that the 
British Empire and the Allies should adopt a policy of joint control of | 
the export of certain important materials which will be required for the 
restoration of their industries. The control of home and foreign trade 
imposed during the war should be kept within the nerrowest limits, and. 
wherever practicable, the trades and industries themselves should be 
entrusted with this control, under Government authority. As to the 
supply of raw materials, the Committee considers that any attempt to 
make the Empire self-supporting woald be neither practicable nor 
economically sound. Special inquiries should be instituted to deal with 
particular commodities, the general aim being to assure that the Empire 
in an emergency should be independent for its supply of any essential 
commolity of any single foreign country or possible combination of 
countries, A Special Industnes Board should be established to fram > 
schemes for the promotion and assistance of industries concerned with 
the vroductien of essential commodities. The Committee recommends 
the reservation of certain occupations, such as pilot and patent agent. 
to British subjects. Jt suggests also the licensing of foreign commercial 
travellers; the registration of all titles to property, with a declaration 
as to the nationality of the owner or transferee ; powers for the Board of 
Trade to investigate the ownership and control of any particular coni- 
pany; licences for foreign banks and insurance companies, and, in the 
case of the latter, the lodging of a money deposit. 

The Committee is strongly in favour of closer combination among: 
traders as a means of meeting increasing foreign competition. In all 
important British industries there should exist associations, which should: - 
be clearing-houses of information of common interest. In regard to 
production, the constructive action must come from the industries them- 
selves, In the case of international wombinations to which Brittsh firms 
are parties, compulsory registration is recommended. ` 

The scheme for the establishment of an im perial bank of industry is 
not recommended. The Committee recommends investigation as regards 
taxation, currency and for the maintenance of foreign exchanges, such 
as is now being carried out by Committees of the Ministry of Recon- 
struction and H.M. Treasury. 

The Committee recommenns, as the bases of future economic policy, 
Government. action to promote and safeguard ‘' pivotal ” industries, 
Government assistance to industries which are important for maintaining 
the kingdum’s industrial position, efforts to meet the wishes of the 
Dominions and colonies and India for the development c1 their economical 
relations with the United Kingdom, efforts to develop trade with our 
Allies, and the refusal for a time at least of trading facilities to present 
enemy countries on the same unrestricted terms as before the war. 

A majority of the Committee do not favour a tariff scheme covering 
the whele range of imports, and amongst their reasons are that a claim 
for protection cannot be regarded as valid unless the industry which 
makes it can show that, in spite of the adoption of the most e¢flicient. 
technical methods and business organisation, it cannot maintain itself 
against foreign competition; Chat there are large branches of production 
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in which there is no demand for protection ; 
towards maintenance of industries which do not contribute towards the 
national wealth would be economically unsound ; that any State action 
likely to raise prices, even temporarily, for commodities of national im- 
portance should be confined to the closest possible limits; and that it is 
of paramount importance that our export trade should not be hampered 
by any policy which might unduly increase the cust of production in this 
countrv. ‘ 

It is recommendéd that preferential treatment. should be accorded to 
the oversea Dominions and possessions in an V Customs duties, and that 
consideration should be given to the possibility of using for purposes of 

- negotiation with our Allies and with present neutrals any duties which 
may be imposed. 

The Committee recommends the establishment of a Board to examine 
all applications for State assistance, and to advise the Government upon 
them. The report also mentions the metric system and devimal coinage, 
neither of which the Committec recommend for adoption in this coitntry. 

* * * * 


Australasian Zine. 

It is announced that the Imperial Government has contracted for 
the purchase of practically the whole output of Australian zinc con- 
centrates for the period of the war and 10 years after. 


* * * * 


Reconstruction of Belgian Industry. E Joe 

In view of the critical situation which will result fcr Belgium 
through the disasters catised by the depredations of the enemy, his 
removal of tools, raw materials, mannfactured products, &c., the 
Comptoir National pour la Reprise de I’Activite Econcmique en 

3 Belgique (Société Co-opérative) has been formed (with the co-opera- 
tion and under the control of the Belgian State) for the purpose cf 
organising the economical reconstruction of Belgium. 

It is claimed that this organisation, in helping industry and trade, by 
enabling manufacturers and others to purchase tools and necessary 
raw materials, will not only reconstruct the economical situation of 
Belgium, but will put an end to the sufferings of the working-classes by 
enabling them to start working the reconstructed shops. The new 
organisation will interest itself in metallurgy, materials for construction 
of buildings, farming implements, chemical products, wood-working 
machinery, electrical material, optical instruments, motor-cars, vans, 
wagons, oils and greases, &c. English manufacturers and merchants 
are asked to send catalogues and tariffs (in triplicate) to the C omptoir 
Natioral, 110, Cannon-street, London, E.C. 4. | 


Electricity Supply. 


General. ; 


Armagh.—The Council is considering an application of the Armagh 
Gas Light Co. for permission to lay electric supply mains. 

Brighton.—The Committee on Production decided as follows on 
the 12th inst. in the arbitration between the Corporation and the 
Electrical Power Engineers’ Association :— 

Men concerned aged 18- ycars and over shall receive as from the be- 
ginning of the first full pay following the date of the award 20s. per week 
over their pre-war wages, all previous war wages or war bonuses (exclu- 
sive of service increments, advances for individual merit, andthe bonus 
of 12} per eent.) which have been granted since the outbreak of war 
being merged in the said 20s. per week. 

The amounts awarded are to be taken into account in the calculation 
‘of payment for overtime, or for work on Sundays or holidays, and are to 
be regarded as war wage advances. 

Burnley.— Ald. J. M. Grey has resigned the chairmanship of the 
Eiectricity Committee, a position he has held for many years. The 
new chairman is Councillor Holden. , 


Electrical Power Engineers’ Association.—The Midland Secticn | 


will hold a smoking concert at the Imperial Hotel, Birmingham, on 
the 10th inst. 

The chair will be taken at 7.30 p.m. by Mr. R. A. Chattock, M.I. E.E., 
the city clectrical engineer. All engineers interested in the muvement 
will be cordially welcomed. 

Electrolytic Production of Ferro-Manganese.—It is announced that 
the Anaconda Copper Co. will éonstruct a plant at Great Falls 
(Mont.) for the electrolytic production of ferro-manganese. 

It is expected that the plant will be in operation within 5 months 
and will produce 90 tons daily. This amount will suffice for a daily 
shipment of 10,000 tons iron at the United States Steel plant, and will 
release 100,000 tons of shipping annually that is now used in carrying 
manganese ore between Cuban and South American ports and the 
United States. 

-Galway.— The Urban Council is considering the question of 
acquiring the Galway & Salthill Tramways Co., which recently 
decided to go into voluntary liquidation, and also the undertaking 
of the local electric light company. 
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Industrial Councils in Government Dockyards.—It is announced 
that the Admiralty has practically adopted the principles of the 
Whitley Report, and that Industrial Councils will be introduced 
in the Royal Dockyards. ; = 
` Leeds.—The Electricity Committee propose to purchase 1,971 sq. 
yds. of land for £5,500 in order to extend the electricity works. 

Manchester.—The Electricity Committee report that, owing to 
increased sales of electrical energy for power and to higher charges 
to consumers it has been able to provide £16,570 in aid of the rates 
in the past year, and also to devote £1,996 to capital expenditure 
for which borrowing powers are unobtainable, and to carry £6,469 
to reserve. 

For the current year the Committee will have to make a higher pay-. 
ment to the city fund—1 per cent. on capital outlays, equalling £33,400, 
instead of £16,570 in 1917-18. . 

Mersey Power Extensions.—The Parliamentary Secretary of the 
Ministry of Munitions (Sir L. Worthington Evans) has stated that 
the Mersey Power Co. is in negotiation for a site for an extension of 
their works, required for the supply of electric power to munitions 
factories. 

The extensions do not constitute a super-power gencrating station, 
such as is contemplated in the scheme of the Coal Conservation Sub- 
Committee ; but the Ministry of Munitions had obtained Treasury 
sanction to the making of a loan of £300,000 to the company or certain 
conditions, which have been embodied in an agreement. The loan was 
secured by a first debenture, and was repayable in 15 annual ‘instalments, 
commencing in 1921. Interest at 6 por cent. is charged on the loan. 

Nottingham.— This year the Electricity Committee will be unable 
to make any contribution towards relief of rates. Last year the 
contribution was £3,000, but war bonus, increased cost of coal, &c., 
preclude a contribution being made this year. 


Orms3kirk.—-The Board of Trade has extended for one year from 
June 24, 1918, the time limited by the Ormskirk Gas and Electricity 
Act, 1915, for the compulsory purchase of lands. ` 


Electric Traction. 


Edgware and Hampstead Railway.—The Board of Trade has 
extended by one year the time limited for the completion ọf certain 
works, purchase of lands, &c., in connection with the construction 
of this railway. 

Manchester.—The Tramways Committee has decided to abolish 
halfpenny stages and to abolish workpeople’s fares on all routes, 
every class of passenger to be called upon to pay the ordinary fares. 
The ordinary fares and stages have been revised, and in future the 
average penny stage will be two instead of 24 miles. 

Metropolitan District Railway.—The Board of Trade has extended 
by one year the time limited for compulsory purchase of houses and 
lands, construction of foot bridge at Mansion House station, &c. 


Salford.—The Tramways Committee has revised the scale of 
charges on all the tramway routes; workmen’s tickets have been 
abolished and all stages shortened. 


Tramway Economies.—The following additional announcements 
in regard to curtailment of traffic facilities have been issued :— 

At Northampton in future there will be no tramcars on Sunday, and 
the service will be stopped half an hour earlier on week davs. 

At Plymouth the tramway service will cease at 10 o'clock on week 
days and 9.30 on Sundays. 


Imperial Notes. 


Canada.— An Order in Council of March 8 prohibits the exportation 
from Canada, except under licence from the Minister of Customs, of 
various articles, including machinery and electrodes. 

It is announced that electrical energy from Niagara will be reserved 
for industries engaged in manufacturing munitions. Under an Order in 
Council, the Toronto Electric Light, the London Electric and other supply 
companies will resume the operation of their steam plants. 

India.—‘‘ Indian Engineering ” states that Mr. E. Batchelor, a 
member of the Indian Civil Service, has prepared a scheme for the 
utilisation of the water-power of the Pench and Kulbehra rivers. 

The project embraces the problem of bringing the water of the Pench 
river into the Kulbehra river and of both to the top of the Silewani Ghat. 
and the equipment of hydro-electric works. Most of the future iron and 
steel industry of India will be concentrated in the Central Provinces, and 
the great value of electrically smelted steel is being more recognised daily. 
Although long-distance transmission would certainly be expensive at the 
present time, it is calculated that up to 100 miles the estimated cost is 
reckoned at not above 0:5 anna per unit, an‘ at important centres over 
190 miles @istant it is believed that electric woule cost less than steam 
power costs at the present day. The scheme provides for [1 reservoirs, 
with a total catchment area of 651 sq. miles, yielding 1,167 sq. mile-fect, 
and costing K.1,00,10,000. The amount of power gencrated would be 
70,000 kw., and the cost per kilowatt R.143. Cost of reservoirs is put at 
R.1,00,10,000, canals R.96,33,000, pipe lines 63.07,000, generators, 
&c., R.65,23,740, land R3,20,000; total R.3,27,93,740. The capital 
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cost will be R.470 per kilowatt. The estimated working expenses are 
R 6,80,000 and revenue R.77,00,000, leaving profit R.70,20,000, or 21-4 
per cent. This project is merely academic, and not. based on actual 
survey, but should lead to a prelintinary survey and estimate. 

Mr. G. Laird, representative of a British company, recently arrived 
in Palghat, Madras Presidency, in connection with an electrical scheme 
at the Aderpalli Waterfalls, 20 miles from Chalakudi railway station. 
It is intended to generate power to work the Shoranur-Ernaculam 
Railway, light the towns of Trichur and Ernaculam in Cochin and also 
to supply power to one or two mills. 


~ Miscellaneous. 


. Enemy Firms Wound Up.—On Tuesday Mr. Justice Younger, on 
the petition of the Board cf Trade, ordered the following companies 
to be wound up :— 

Mechanical & General Inventions Co. (Ltd.), Radium!(Ltd.) and H. & 
F. Bonten (Ltd.). 

Scholarships.—On the results of the scholarship examinations held 
at Faraday House Electrical Engineering College (Suuthampton- 
row, London, W.C.) onthe 10th, 11th and 12th of April, the following 
awards have been made by the Governors :— a 

To Horace Reg. Harbottle (King’s School, Pontefract) a © Faraday ` 
scholarship of 50 guineas per annum, tenable for three vears: to James 
Scott Davidson (Penrith Grammar School) a ‘ Maxwell scholarship 
of 50 guineas per annum, tenable for two years; to Reg. H. Parkinson 
(Central Foundation Boys’ School, Finsbury) an exhibition of 30 guineas, 
tenable for two years; and to Arthur Casswell Harrison (Cranleigh 
School) a special prize of 25 guineas. 

_ ¿Tenders Invited 
Main Switches, &c. 

The Commissioners or H.M. Works, &c., invite tenders for the 
supply of main switches, &c. Forms cf tender, conditions of con- 
tract, &e., from the Controller of Supplies, King Charles-street, 
Westminster, S.W.1, and tenders by L1 a.m. May 10 to the Secretary, 
H.M. Office of Works, &e., Storev's Gate, London, S.W.1. See an 
advertisement. 

Turbo-Alternator, Cooling Tower, Switchgear, Poiler, &c. 

~ Reppitcu Urban District Council invite tenders for a 2,000 kw. 
3,000 k.v.a. three-phase turbo-alternator, with surface condensing 
plant, a cooling tower, additional h.t. switchgear, and a water-tube 
boiler and accessories, Copies of specifications, &e., from the con- 
sulting engineers, Messrs. Handcock, Dykes & Trotter, 1L, Victoria- 
street, S.W 1. Tenderstoclerk, Mr. J. W. Hobson, by noon May 13. 
Turbo-alternators, Converter, &c. 


Istrneton (London) Lighting Committee require tenders by noen 
May 24 for (a) 5,000 kw. steam turbine, alternator, exciter, con- 
densing plant, switchgear, &¢.; and (1) water-tube boilers, coal 
conveyor, telpher, steam piping, &c. Specifications from the Elec- 
trical Engineer, Eden-grove, Holleway, N. 7. 
Electrical Stores, &c. 

.Giascow Corporation cleansing department require tenders by 
May 7 for six months’ supply of electrical material, ironmongery, 
rubber and asbestos goods, paints, oils, &c. Specifications, &c., from 
Mr. W. Greig, 20, Trongate, Glasguw. 

Metallic Filament Lamps. , 

HoyLAKE and West Kirpy Council require tenders by May ]1 
for 12 months’ supply of metallic filament lamps, &c. Specifications, 
&c., from the Engineer and Surveyor, Town Hall, Hoylake. 


and Accepted. 


, MANCHESTER.—The Corporation has accepted the following 
tenders for the tramway stores and materials. 

British Thomson-Houston Co., motor and controller parts, springs 
and worm brushes: Dick, Kerr & Co., motor and controller parts, 
commutator segments, armature and field coils, &c.; British Westing- 
house Electric & Mfg. Co., motor and controller parts, coils, springs, 


lightning arresters, lamps, mica cones and gear, and pinion wheels, &c. ;- 


P. R. Jackson & Co., commutator segments and coils; Forest City 
Eleotric Services Supply Co., commutator segments; L. Andrew & Co., 
fullerboard and mica bushings and washings, dust rings, insulation, 
P.B. and Crown and white linen tape, soldering fluid, &c.; British 
Insulated & Helsby Cables & Engineering Supplies Co., controller 
fingers, &c.; Drake & Gorham & Edison Swan Electric Co., lamps ; 
General Electric Co., lamps, switches, cells, carbons, &c.: Mason & 
Brown, bells,; Micanite & Insulators Co., Mica Mfg. Co., and G. Schultz 
& Co., mica goods; Britannia Lamp & Accessories Co. and Siemens 
Bros. Dynamo Works, insulation tape: Griffiths Bros. & Co., varnish, 
&e. 3 J. Eades, carbon brushes; Morgan Crucible Co., carbon brushes 
and crucibles ; Fleming, Birkby & Goodall, trolley wheels, &c., Connolly 
Bros., power and lighting cable and bell wire: I. Smith & Co., copper 
cable, wire and strip and steel wire and cable ; and R. Johnson & Nephew, 
steel wire rope and iron wire. l 


Government Contracts.—The following tenders were accepted by 
the British Government Departments during March :— 


War Office. —H. W. Cox & Co. and A. Lyon & Wrench. X-ray apparatus; Bruce. 


Peebles & Co., motor converters; H.T. Boothroyd (Ltd.), City Electrica! Co. and Electric 
Construction Co.. dynamos: Belliss & Morcom. Browett, Lindley & Co.. City Electrical 
Co. and Cross'ey Bros., generating sets ; British Thomson-Houston Co., E. Brook (Ltd.), 
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City Eleztrical Co., Electric Construction Co. and F. Parkinson & Ce., motors, &c. ; 
Ae Thomson-Houston Co., switchboards and spares ; Foster Engineering Co., tran 
ormers. 


India Ofice.— General Electric Co.. armature; A. W. Penrose & Co.. zinc plates. 

Post Office.— Automatic Telephone Mfg. Co., British L. M. Ericsson Mfg. Co. and. 
Western E ectric Co., protective apparatus ; British L. M. Ericsson Mtg. Co. and Tyer & 
& Co., telegraph apparatus: British L. M. Ericsscn Mfg. Co., Gent & Co., Peel-Conner 
Telephone Works and Western Electric Co., telephone apparatus; Bullers (Ltd.), c.i. 
brackets and stay swivels; A. Kenrick & Sons, c.i. brackets; Siemens Bros. & Co. and. 
Telegraph Construction & Maintenance Co., submarine cable: Hackbridge Cable Co., 
New Gutta Percha Co., Siemens Bros. & Co. and UnionCableCo., telegraph cable ; British 
Ever Ready Co.. dry cells ; British Insulated & Helsby Cables and London Electric Wire 
Co. & Sniths, cords for telephones; Edison Swan Electric Co.. glow lamps; Londen . 


E'ectric Wire Co. & Sniths, enamelled copper wire; British Insulated & Helsby Cables, 
soft copper wire. 


Appointments Vacant. 


Hammersmith (London) Borough Council requi re an engineer- 
in-charge. Salary £175, rising by annual increments of £12. 10s. 
to £200 per annum, plus war bonus 20s. weekly and 123 per cent. 
on earnings. Applications to the Borough Electrical Engineer, 85, 


Fulham Palace-road, W.C., by Thursday, May 9. See an adver- 
fisement. 


Greenock Corporation require a meter inspector and tester, junior 
draughtsman, fireman, switchboard and sub-station attendants for 
their electricity department. Applications to the chief engineer and 
manager, Mr. F. H. Whysall, Flectricity. Works, Dellingburn- 
street, Greenock. See an advertisement. 

' A meter test-room assistant is required with good experience. 
See advertisement, - 

A physicist is required for measuranents in clectreculture work 
during the current season. Applications to Dr. C. Chree, Kew 
Observatory, Richmond. See aacertisemen’, 

The Walthamstow Higher Education Committee of Ersex County 
Council require teachers of engineering subjects (commencing salary 
£200-£220) and mathematics (master or mistress; commencing 
salary €180-£260) for the Walthamstow Technical Institute, Engineer- 
ing and Trade School. Application forms (to be returned by May 10) 
from the Clerk to the Governors, L, Selborne-road, Walthamstow, 
aAa. 

A foreman is required to take charge of pump, coiling and ageing 
departments at a lamp works. 

A chief assistant is required for electrical machine testing for large 
works in the Midlands., 


An advertiser requires an electrical laboratory assistant for stan- 
dardisation of instruments and materials and general research work. 


Business Items. 


Mr. J. Snow Huddleston has left Messrs. Siemens Bros. & Co., 
Ltd., of Woolwich, and has been appointed general marager of the 
Union Cable Co.. Ltd., of Dagenham Deck. 


Messrs. Walter L. Davies and Alfred Soames inform us that they 
have granted an exclusive licenre to the Equip ment & Engincering 
Co., 2 and 3, Norfolk-street, Strand, London, W.C.. fcr the use of the 
“ Daysohms ” magnetic clutch for electric arc welding machines. 

All inquiries for welders fitted with this elutch should be addressed 
to the Equipment & Enuineering Co.. but inquiries for applications of 
the “ Daysukms ” to other than are welding, should be addressed to 
Messrs. Davies & Soames, at Faraday Hou:e, 66, Southampton- row, 
WEL l 

Plant for Sale.—Oldham Corporaticn advertise for sale two 
W illans-Siemens 740 kw. sets. Particulars from Mr. F. L. Ogden, 
Joint Engineer and Manager, Electricity Works, Greenhill. Oldham. 


Patent Development.—The proprietor's of Letters Patent No. 
13,991/1910, relating to “ Controlling Electrical Apparatus from a 
Distance,” desires to dispose of the patent or grant licences with a 
view to the adequate working of the patent in this country. In- 
quiries to Messrs. Cruikshank & Fairweather (Ltd.), 65-66, Chancery- 
lane, London, W.C. 2. 

Electric Fires and Cookers.—The attention of the Beard of Trade 
having been called to the action of scme householders who have 
given up electric and gas fires and cookers owing to the restriction 
of the recent lighting, heating and power order, the Poard intimate 


‘that an order will shortly be issued restricting household supplies 


of coal, and that under this order regard will be given to electricity 
and gas consumed in fixing the allowance of coal. ` 

Vandervell’s Moon Charts.—We have received from Messrs. C. A. 
Vandervell & Co. copies of their chart showing the hours of moon- 
light during May. 

Controllers.—The Electric Controller & Mfg. Co.. Cleveland, Ohio, 
has issued recently new net price sheets cf the various types of con- 
trollers and apparatus manufactured by the company. 


Liquidations, &c. 
A meeting to receive an account of the winding up of the Prentice 
Wireless Train Contre] (Ltd.) will be held on June 3 at the office of 
Messrs. H. S. Baker & Co., 5, Broad Street-place, London, E.C.2. 
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Companies’ Meetings and Reports. 


Cd 


Indo-European Telegraph Co. (Ltd.) 

The Slst ordinary general meeting was held on Tuesday, Mr. J. H: 
TRITTON (the chairman) presiding. : 

The ACTING-SECRETARY (Mr. T. O. Stevens Perry) having read 
the notice convening the meeting. 

The CHAIRMAN said: I beg to move “ That a final dividend be and is 
hereby declared fcr the year ending Dec. 31, 1917, of £1 2s, 6d. per share, 
free of income-tax (making, with the interim dividend already paid, 7 per 
cenit. for the year) ; and that a distribution from equalisation of dividends 
fund be made of £1 10s. per share, both payable on May 1, 1918, subject 
to the terms of the Trading with the Enemy Proclamations, to share- 
holders regiatered on April 18, 1918.” Owing to the conditions prevail- 
ing it is not possible at present to place befure you the directors’ report 
and accounts, but this will be circulated among the shareholders so 
soon as the final figures are available. The arrangement come to with the 
Eastern Telegraph Co. and the Indo-European Telegraph Department 
of the Indian Government has applied to the whole of the financial year 
under review, whereas last year it covered only the last five months. 
Under that arrangement, those two telegraph administrations secure 
to this Company a sufficient revenue to cover all working expenses, 
and to pay a dividend of 7 per cent. upon the share capital of the Com- 
pany. The Company’s revenue from telegraph traftic is now compara: 
tively small, and after adding to this the interest upon our investments, 
there still remains a considerable sum of money which has been found 
by the administrations just referred to, and the Company is deeply 
sensible of this generous treatment. The directors recommend that 
the total distribution for the vear be brought up to the same level as in 
previous years by withdrawing £25.500 from the equalisation of divi- 
dends fund. I am unable to make anv statement as to our wireless 
interest: the negotiations that were initiated last vear are not yet 
concludec., 

The Company's route remains interrupted between this country and 
Russia, and we are now having a good deal of trouble south of the 
Caucasus, owing to the unsettled state of the country lying between 
Tiflis and the Russo-Persian frontier. The Company completed 50 
years of public service on April $, and we fully hope and believe that 
once the war is over we shall be able to re-establish telegraphic commu- 
nication, and that the Company will once more become a useful and 
active entity. l much regret to inform you that two of our staff gave 
their lives for their country since [ last addressed you. T am sure that 
vou ‘will wish me to express your sympathy with the relatives in thein 
loss. One member of the staff has been awarded the D.S.O. 

Mr. CHARLES HOLLAND seconded the resolution, which was then 
put and carried. 

Mr. Charles Holland and Mr. J. H. Tritton were re-elected directors, and 
Messrs. Kemp, Sons, Sendell & Co. were re-appointed auditors. 

A vote of thanks to the chairman, directors and staff terminated th 
proceedings. 


BRITISH ELECTRIC TRANSFORMER CO. (LTD.)— At the meeting on 
Tuesday the chairman, Mr. A. F. Berry, in moving the adoption of the 
report and accounts (abstracted in our last issue), said the increase of 
£9.000 in sundry creditors was due to the volume of work and the higher 
prices of raw materials. Stock of materials, &c., had also inereased by 
about 50 per cent., due to the same canses. Cross profit had increased 
about £4,600 and net profit nearly £1,400. Net profit was enough to 
cover the preference dividend five times over During the past three 
years £7,000 was retained in the business by reducing the ordinary 
dividend to 7$ per cent., and they were now able to pay the 10 per cent. 
dividend again. They started the current year with about 90 per cent. 
more work in hand in money value than they did the year 1917: While 
transformers had been delivered by hundreds of thousands of horse- 
power, the “ Tricity ” department had also been of the greatest value. 
At their 1912 meeting he said the electrical energy produced from 1 ton 
of coal did the same amount of cooking as 10 tons in the coal range, and 
that if all the then electric light. users installed ‘‘ Tricity ’ cookers there 
would be a saving of several millions of tons of coal in a year. Those 
words had an added value tu-day, and he made no apologies for re- 
iterating his request that shareholders shou!d take an increasing interest 
in that Damh of their business. “ Tricity ° methods were being used 
more and more, but the pioneering work ahead of them was still to be 
measured by the vast apathy and ignorance regarding new ideas, rather 
than by what they had accomplished. Many of those in the engineering 
world were attending reconstruction and other committee meetings 
with a view to ensuring greater co-ordination of designing, marufacturing 
and other effurt ; and they-would doubtless secure a full measure of 
co operation of manufacturing c/fort in the electrical industry. 

The report and accounts were adopted, the dividends approved and 
Mr. A. F. Berry re-elected a director. 


BRITISH WESTINGHOUSE ELECTRIC & MFG. CO, (LTD.)—The profit 
available for the year 1917, including £89,735 brought forward, amounts 


‘to £177,859, out of which the following appropriations have been made : 
Special depreciation of plant, machinery, &c. (£48,000), additional . 


reserve for employers’ liability (£!0,000), dividend on preference shares 
at 7} per cent., less tax (£68,625), leaving to be carried forward £51,234. 
During the year Mr. Philip A. Lang resigned his seat on the board. His 
great experience will, however, remain at the disposal of the board in the 
capatity of technical adviser. Mr. Lincoln Chandler (one of the managing 
directors of the Metropolitan Carriage, Wagon & Finance Co., Ltd.) has 
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been appointed managing director to fill the vacancy. Mr. W. W. Blunt, 
who has also resigned his seat on the board, will for the future give the 
whole of his time and attention to the supervision of the commercial 
department. The directors during the year have also appointed Sir 
E. V. Hiley, K.B.E. (a director of the Metropolitan Carriage, Wagon & 

Finanoe Co.), and Sir F. H. Barker, Kt. (a director of Vickers Limited), 

to fill the vacancies on the board. 


DIRECT UNITED STATES CABLE CO. (LTD.)—The report of the directors 
for the year ended March 31 last states that the reserve fund account 
shows a balance of £528,626. 10s. 4d., compared with £502,511. 13s. 10d 
in 1917. Three quarterly interim dividends of 2s. each per share (less 
tax), amounting to £27,319. 10s., have been paid, and a final dividend 
of 2s. per share (less tax) was paid on the 30th ult., making a total dis- 
tribution of 4 per cent. for the year. 


JOHNSON & PHILLIPS (LTD.)—Mr. W. Claude Johnson, who presided 
over the meeting last weck, referred in feeling terms to the death of 
Mr. R. W. Blackwell, who had been chairman since the formation of their; 
enterprise into a public Company. The accounts showed a considerable 
improvement over those of the preceding year. After making provision 
for bad and doubtful debts, and after charging to revenue upwards of 
£10,000 for maintenance of plant and buildings, &c., the trading profit 
was £70,000 odd, against £56,000 in 1916. With £9,900 brought forward 
the total was £80,000, which it was proposed to deal with as set out in 
the report, including payment of a dividend at rate of 7 per cent. per 
annum on the ordinary shares, leaving £13,564 to be carried forward. 
The business was in a thoroughly sound position. A further sum of 
£11,000 was expended during the year on additional buildings and plant 
in order to meet the growing demand for war material. Their output 
for the past 12 months was a “ record ” by a very large amount, and the 
turnover for the current vear so far excceded that of the corresponding 
period of 1917. The works were as full as they could well be of orders. 
A great many difheulties had had to be overcome in carrying out the 
vast amount of work entrusted to them, but he believed that the Com- 
pany had undertaken their full share of national responsibilities. It was 
im possible to foretell what might happen in the next 12 months, but so 
far as the board could see there was little doubt that the output would be 
maintained, and that they would get their share of any business going, 


LONDON UNITED TRAMWAYS (LTD.)—The gross receipts for 1917 
were £354,473, an increase of £18,138 compared with 1916, but owing 
to continuous advances in cost of material and labour, the expenses 
have further increased by £23,595. After deducting the adverse balance 
of £2,583 brought forward and all expenses incurred during the year. 
the balance is £60,028, which is required for carrying out repairs and 
renewals as and when it becomes practicable to carry out such work. 
The charges for interest on the first mortgage debenture stock and loans 
amount to £71,627.’ Since the appointment of Mr. F. S. Price (Price, 
Waterhouse & Co.) as receiver in June last, negotiations have been carried 
on by the directors, with a committee appointed by the 4 per cent. first 
mortgage debenture stockholders, with a view to the’ reconstruction of 
the Company’s capital and the rehabilitation of the tramways under- 
taking. These negotiations have resulted ina provisional arrangement 
under the terms of which, subject to the Bill now before Parliament 
passing into law, both the loan and share capital will be substantially 
reduced and funds will be provided for the reconstruction and renewal 
of the tramways. 


METROPOLITAN ELECTRIC TRAMWAYS (LTD.)—The revenue for the 
year 1917 was £594,085. 10s. After adding balance brought forward and 
deducting all expenses (including a provision of £22,687. 10s. 5d. for 
future reconstruction and renewals), there remains £22,910. The 
directors recommend that £9,874 be placed to reserve and that a dividend 
on.the preference shares at the rate of 2 per cent. for the year be declared, 
leaving £3,035. 11s. 2d. to be carried forward. The traffic receipts, after 
adjustment of accounts with the London County Council in regard to 
through running services, amounted to £542,531, and show an increase 
of £38,192. 17s. 8d. compared with 1916. Early last year the directors 
decided, in view of the increased cost of working, to raise the fares on the 
whole of the system, but the revised scale of charges did not become fully 
operative until the beginning of October. The increase of fares has 
undoubtedly had the effect of bringing in additional gross revenue, but 
it is manifest that the fares will have to be raised to a higher scale if the 
company is to be in a position to meet the continual increase in the 
working expenses due to the higher cost both of materials and labour. 
The number of units sold by the North Metropolitan Electric Power 


` Supply Co. during 1917 represented an increase of approximately 18 


per cent. compared with 1916. The increase in the output is mainly due 
to the larger supply given to power users. The gross profits, of the power 
company for the year show an increase of £4,759 over 1916, 


OLDHAM, ASHTON & HYDE ELECTRIC TRAMWAY (LTD.)—The 
revenue for 1917 amounts, to £42,708 and the expenditure (including 
£1.408 for debenture interest) to £26,889, leaving a net profit of £15,817, 
which, added to £2,783 brought forward, makes an available balance of 
£18,600. The directors propose to place £19,000 to reserve, pay & 
dividend at rate of 5 per cent. for the year on the cumulative preference 
shares (£2,500), and a dividend on the ordinary shares at rate of 6 per 
cent. for the year (in respect of which an interim dividend for six months 
at rate of 5 per cent. per annum has been paid). absorbing £3,009, leaving 
£3,100 to be carried forward. The local aut horitics are entitled to purchase 
the tramways in their respective districts within six months after the 
expiration of 21 years from the date of the company’s Act, and on 
Jan. 28 last Hyde Corporation gave notice of intention to exercise their 
statutory powers to purchase that portion of the tramways (about 
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l mile 5 furlones) within their area, and negotiations are proceeding as to 
the price to be paid and other matters., The other local authorities in 
whose areas the remainder of the track (about 6 miles 2 furlongs) is 
situated availed themse!ves of the provisions of the Special Acts ( Ex- 
tension of Time Act), 1915, and the Board of Trade granted an extension 
of time until Feb. 6, 1919, for giving notice of purchase. The local 
authorities concerned have since passed the necessary statutory resolu- 
tions and have applied to the Board for their approval to a proposed 
service of notices requiring the company to sell its tramways and under- 


taking, Mr. J. E. Spagnoletti has heen appointed a director of the 
company. 
SOUTH METROPOLITAN ELECTRIC TRAMWAYS & LIGHTING CO. 


(LTD.)}—- The total revenne for 1917 was €86,139. against £68,794 in 1916. 
With balance brought forward and deducting all expenses (after setting 
aside £6,000 to renewals fund) the surplus is £20,152. The directors 
recommend a dividend at rate of 6 per cent. per annunt on the preference 
shares for the year ended Dec. 31, 1916, and at the rate of 3 per cent. on 
‘account of preference dividend for 1917, to place to reserve £4,000 and 
to carry forward £891. Gross receipts from tramways and light railways 
were £62,578 (increase £14,140) and net receipts from motor omnibuses 
£1,589. Gross receipts from electricity supply £21,232, against £17,468. 
Total number of units sold (including 230,692 supplied to tramways) 
was 1,540,281, against 1,267,631. Number of units sold for lighting 
and power 1,309,589, increase 256,167 units. 

URBAN ELECTRIC SUPPLY CO. (LTD.).—The gross profits for 1917 
amount to £67,732, compared with £64,983 in 1916, and atter deducting 
expenses the balance is £64,521. The amounts required for interest, 
dehenture stock redemption and income tax absorb £45,547, leaving, 
together with £1,774 brought forward, £20,748. The directors recom- 
mend that £10,000 be placed to reserve for depreciation, and that a 
dividend of 2} per cent. for the vear be paid on the preference shares, 
and that the balance (£4,497 18s. 5d.) be carried forward. Various 
establishments in the Twickenham (c.’s area engaged on war work 
require a large additional supply of power, involving a very considerable 
addition to the plant and mains at an estimated cost of £75,000. This 
sum the Government are arranging to advance to the Urban Co. at 
6 per cent. interest on the security of a floating charge ranking beħind 
the existing debenture stock, the repayment being spread over 15 years. 
To enable the Company to accept the loan it is necessary for the sbare- 
holders tu sanction an increase of the Company's borrowing powers. 
The directors have arranged to renew the agreement with Edmundsons, 
which expired on March 31 last. for a further period of five years on 
practically the same conditions as before. except that the annual sum 
payable for management and administration is increased to £3,000. 
At the end of the vear the load of the Company's various undertakings 
was 36,002 kw.. against 33,856 kw. in J916. 

VICKERS (LTD.)—Mr. Douglas Vickers, who presided over the 
meeting last week, said the board had discussed the most varied plans 
for util's’oz for peace purpcses as much as poss ble of their war plant. 
A very great portion of it would be quite unusable At one of their 
large works in the south they proposed to manufacture on a large scale 
certain semi-clectrical devices for motor-ears for which they thought 
there would be a large demand, and also another speed-controliing 
apparatus, which they originally developed mainly for war purposes, 
and which they thought would find a large application in other direc- 
tions. At the same place they hoped to make two or three types of 
machine-twols of the class that had hitherto been mainly imported into 
this country. In connection with electrical work they had long intended 
to increase their rather too modest department in Sheffield and had 
proposed to build new works on a large scale, probably outside She fheld. 
Recently an offer was made tu them, which they accepted, to be asso- 
ciated with the Metropolitan Carriage, Wagon & Finance Co. in the 
control of the British Westinghouse Co. They thought that presented 
much better prospects than building new works, which would have taken 
a very long time to get into working order. They did not propose to 
discontinue manufacturing electrical material in Shetteld. They had 
also acquired the Bosch magneto works, and were going to manufacture 
on a large scale in Birmingham, and there also they were developing 
a most interesting manufacture, that of the new light alloy now known 
under the Cumpany’s trade mark as ‘ Duralumin.” In She fheld they 
had a fairly ambitious programme, mainly intended to develop some of 
their older trades. Some had been rather pashed cut by the growing 
armament trade, and the board hoped to push them back to the front. 

At an extraordinary meeting which followed it was agreed to alter 


the memorandum of association tu permit of the peace developments . 


foreshadowed by the chairman. 


New Companies, Mortgages and 
Charges, &c. 


New Companies. 


BASFORD ENGINEERING CO. (LTD.) (150,176.)—Private company 
Reg. April 17, capital £3 000 in £1 shares mechanical and electrical’ 
engineers, boiler makers, &c. 

EASTERN GENERAL WELDING & BRAZING WORKS (LTD.) (150.231).— 
Private company. Reg. April 22. capital £3.00) in £1 shares, to carry 
on the business of welders of metals and allovs by oxv-acetvlene, Oxy- 
hydrogen, oxy-coal gas or other processes, also to carry on the business 
of clectrieal and gencral engineers, &e. Reg. office: 75a, East-road, 
Portway, West Ham, E.13. 
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ELECTRICAL COMPONENTS (LTD.) = (150.218).—Private company- 
Reg. April 20, capital £5,000 in £l shares. Manufacturers of and dealers 
in electrical accessories, e. First directors are W. T. Bower (manager 
and secretary) and R. W. Bil. Reg. office: 36, Cannon-street, Bir- 
mingham. 

JACOB & PARTNERS (PORT TALBOT) (LTD.) (150,220).-— Private com- 
pany. Reg. April 29, capital £40,000 in £L shares. lronfounders, 
mechanical and electrical engineers, tool makers, metal workers, &e. 


Mortgages and Charges. 

BRITISH: ELECTROLYTIC ZINC CO. (ISHERWOOD PROCESS) (LTD.)— 
Charge dated Feb. 21, 1918, to secure £2,000 and further advances 
not exceeding £5,000, charged on Company's undertaking and property 
present and future. Holder: C. E. Heath, 3-4, Royal Exchange 
Buildings, E.C. 4. 

EGHAM & STAINES ELECTRICITY CO. (LTD.)—Agreement dated 
Dee. 12, 1917, extending time for payment of and increasing rate of 
interest on £12,000 debentures outstanding cf a series authorised 
Sept. 28, 1912. 


City Notes. 


im 

BRUNNER, MOND & CO. (LTD.)—Sir John Brunner has resigned the 
chairmanship of this Company and he is succeeded by Mr. Roscoe 
Brunner. Sir John retains a seat on the board. 

CITY OF BUENOS AYRES CO. (1904) (LTD.)—A dividend of ls. 3d. 
per share (at rate of 5 per cent. per annum), less tax, has been declared 
for the quarter ended March 31. 


CLARKE, CHAPMAN & CO.—It is proposed to divide each of the or- 
dinary £10 shares into 10 shares of £1 each, and to increase the dividend 
on the preference shares from 6 to 7 per cent. 


LONDON ELECTRIC SUPPLY CORPN. (LTD.)—Mr. W. H. Wilson has 
heen appointed secretary of this Company in succession to Mr. H. C. 
Carter, who has retired owing to ill-health. Mr. Wilson has been con- 
nected with the Company since the early part of 1906. 


WEST INDIA & PANAMA TELEGRAPH CO. (LTD.}—The directors will 
recommend to the shareholders at the approaching meeting payment of 
the following final dividends and bonns for the vear 1917 : 6s. per share 
on the tirst and second preference shares, and Gd. per share dividend and 
3d. per share bonns on the ordinary shares(tax free). 


The Round Table. 
By “kVA.” 

A Round Table reader kindly sends me the following letter, which 
is distinctly amusing. Evidently 50 new cycles were something to 
snap up at once :— 

Dear kV.A.: My firm recently advertised in the 
Market ” as follows :— 

“ Three-phase Oil-immersed Auto-Starter, 150 H.P., 500 volts, 
50 cycles, new.” 

In response to this we received the following letter from an in- 
stitution describing itself as a Motor Works and Official Repairer 
to R.A.C., O.A.G.C. and A.A. : 

“ DEAR SIR: l see by the “ Machinery Market you have 50 
evcles for sale. If they are still unsold, will you wire me the price, 
&e. I enclose 9d. in stamps for wire. J shall be in Manchester on 
Wednesday on business. and if unsold would call and see the cycles. — 
Yours faithfully.” 

We explained the position to our inquirer, and left him to decide 
whether he was sold or not, but we pip return the stamps. 

Shortly afterwards we were visited by a female representative 
of a tirm describing themselves as ** Automobile Engineers,” also 
intent on the purchase of the cycles. The position was duly ex- 
plained, and the inanimate form conveyed from the premises. 

We have also had several keen inquiries for the starter, but so far 


nobody has offered to purchase the volts or even the horse- power. 
* * * * 


Thirty-Seven Years Ago. 
[From THE ELECTRICIAN, April 30, 1881.] 


THE PARENTAGE OF THE TELEPHONE.—The little city of Brant- 
ford, Ontario, claims the honour of being the place where Prof. Bell 
carried on his first experiments which led to the discovery of the 
telephone. 

Is it Possrpie ?—The Colonies and India says that 800 sheep 
have been killed by a flash of lightning at Coolah. We can only 
suppose that they were all congregated under or near one tree, or 
grove of trees, otherwise this statement seems almost incredible. 

THe ELECTRIC LIGHT AT THE CENTRAL TELEGRAPH STATION.— 
The experiments with the Brockie lamp in this building are being 
persevered with, and seem to promise well. A 10 H.P. engine, made 
by Marshall & Gainsboro, is emploved to feed the five lamps, to 
which number the experiment is limited at present. 
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Notes. 


The-Maintenance of Essential Industries. 

AN interim report has been issued by the Committee on 
Commercial and Industrial Policy, of which Lorp BALFOUR 
oF BURLEIGH is chairman, dealing with the maintenance of 
certain “ key ” industries after the war. As to the definition 
- of a key industry some difficulty may, perhaps, be felt. In 
many cases, such as the magneto industry, there can be no 
such difficulty, for our automobile industry undoubtedly 
depends upon the manufacture of this accessory and so do our 
air forces. If, howéver, preferential treatment is introduced, 
there will no doul.t be a tendency on the part of many indus- 
tries to describe themselves as key industries if possible, so 
as to benefit by such arrangements. But for the moment 
we need not trouble about cases of this kind. The present 
report does not deal with our great staple trades, such as the 
‘iron and steel industry, engineering, shipbuilding and the 
electrical trades, but deals with the smaller industries upon 
which others depend. Of these, the supply of tungsten is of 
direct interest to the electrical industry. Before the war this 
was largely controlled by Germany, even when the ore was 
found within the British Empire, and attempts to establish 
the industry in this country were met by organised price 
cutting from Germany. The present report recommends that 
tungsten should in future be manufactured within the Empire 
on such a scale as to supply our domestic requirements and 
to afford a margin for export. For this purpose it is necessary 
for British manufacturers to have the first claim upon the 
supplies of ore available within the British Empire, and to 
meet this point it is proposed by the Engineering Industries 
Committee that such ore shall not be exported without paying 
a duty of £25 per ton, unless there are no buyers in the Empire 
market, or the Government of the country in which the 
material is offered for sale refuses to purchase within a certain 
time. In other words, there is to be no duty on exporting the 
ore from the Empire if it is not required within the Empire. 
In order to help the British firms in the tungsten industry 
to meet German competition after the war, it has been sug- 
gested that they should receive special consideration as regards 
excess profits tax in relation to the amount of money which 
they have invested in ore dressing plant, &c. The Treasury, 
however, is not in favour of this method, and the Committee 


` 
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agree that any financial assistance by the State should take 


the form of a subsidy or a loan. Another industry in which 


electrical engineers are directly interested is the manufacture 
of magnetos. In regard to this industry the Committee see 
no reason why it should not establish itself firmly in this 
country in due course, but they consider that it will require 
some special assistance during the first few years after the war. 
To this end a number of proposals have been made by the 
British Ignition Apparatus Association, such as the voidance 
of all enemy patents relating to magnetos, the prohibition 
of imports for at least five years, after which certain import 
duties would be levied, the specifying of British-made magnetos 
by Government departments, &c. The Committee are 
largely in favour of such restrictions. In regard to the subject 
generally, it is considered that industries of this nature will 
require special and separate consideration and that no general 
measure will be sufficient to meet their varying requirements. 
The recommendation is therefore made to establish a special 
Industries Board, which would make recommendations from 
time to time and would consider such cases as might’ arise. 
The maintenance of efficient and adequate production at 
reasonable prices is laid down as a condition of the continued 
receipt by an industry of special State assistance. In addition 
to considering the protection of any new industry that might 
arise, it would be the function of the Board to consider com- 
plaints that such protection had been improperly used, or had 
for any reason ceased to be in the public interest. | 
; SAES 


Restriction of Exports. 


AN interim report has also been issued by the same Com- 
mittee on the treatment of exports from the British Empire 
and on the ċonservation of the resources of the Empire. This 
report is concerned with certain resolutions adopted at the 
Economic Conference held at Paris, whereby the Allies de- 


clared their determination to secure the restoration of raw 


materials to the devastated countries and to conserve for the 
Allied countries their natural resources during the period of 
reconstruction. This is undoubtedly a difficult subject. 
As is pointed oųt in the report, the simple prohibition of 
exports to present enemy countries would be insufficient to 
effect its object, and, unless it be proposed to consider the 
rationing of neutral countries, such a policy would merely 
have the effect of appearing to do something while in reality 
achieving no useful result. It is highly desirable that the 
Empire and the Allies should assure themselves of priority 
for their own requirements. On the other hand, rationing 
of neutral countries is, in the opinion of the Committee, im- 
practicable and inexpedient. Nevertheless, the Paris resolu- 
tion can be carried into effect if a policy of joint control of 
certain important commodities can be agreed upon between the 
British Empire and the Allies for the transition period. It is, 
therefore, proposed that in the United Kingdom the Govern- 
ment should be empowered to prohib.t the ‘export, except 
under licence, of such articles as may be deemed expedient, 
and that the regime should be administered with the help of 
strong committees on which the trades concerned would be 
fully represented. For this purpose it would be necessary 
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to establish a joint organisation with the Allies. These steps 
appear to be highly desirable. There are but few people who 
would favour the policy of permitting our enemies to have 
materials at the expense of ourselves during the period of 
reconstruction. Our policy should at least aim at giving 
ourselves the advantage. 


Chemical Obstruction. 

WE are surprised to note that certain Power Bills now 
before Parliament have been opposed by the Association of 
British Chemical Manufacturers. The proposed Bills ask 
for powers, in addition to those for the generation of electricity, 
to manufacture gas and to work up chemical by-products 
obtained in the manufacture of gas. We take it that the 
promoters have in mind the possibility of low temperature 
carbonisation and desire to have powers to work up chemical 
by-products in the event of such methods being adopted at 
some future time. It appears to us that this opposition on the 
part of the chemical industry is very short-sighted and cannot 
be for the national good. There has been much discussion 
recently about the desirability of removing valuable con- 
stituents instead of allowing them to be lost by using raw coal 
for steam raising, but this cannot be done unless the necessary 
powers are given.’ If, for example, power companies are not 
permitted to recover ammonium sulphate, any idea of car- 
bonisation goes by the board. The net result of the present 
position has been the withdrawal of at least one Power Bill 
and a compromise in the case of others. 


aa 
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Electrical Equipment of Ships.—An informal discussion 
upon the “ Proposed Regulations for the Electrical Equipment 
of Ships,” under the auspices of the Institution of Electrical 
Engineers, took place at a meeting held in the Mining Institute, 
Newcastle, on Monday, May 6. Members of the North-East 
Coast Institution of Engineers and Shipbuilders also par- 
ticipated 1 in the discaasion. 

A Council on Eyesizght.— Following a meeting of ophthalmic 
surgeons, recently held at the house of the Royal Soeiety of 
' Medicine, it has been decided to set up a standing advisory 
council on all matters relating to eyesight. The acting and 
past presidents of the Ophthalmological Society and of the 
Section of Ophthalmology of the Royal Society of Medicine, 
will be permanent members, and the ‘Council will have power 
to co-opt others interested in various aspects of the problem. 


Faraday Society.— Last Tuesday the Faraday Society. held 


a discussion on the co-ordination of scientific pubhcations. | 


This was of an informal character, and was opened by the 
president, Sir Robert Hadfield, Bart., F.R.S. A large number 
of speakers contributed to the discussion, and there was 
evidently a feeling that there should be greater co-operation 
between societies on a number of matters., Reference was 
made to the overlapping of societies, the difficulty experienced 
in keeping in touch with what was published in the various 
transactions, the need for indexing and joint abstracting, and 
the desirability of combining to have a common building and 


library. 

Institution of Civil Engineers.—At the annual general 
meeting of the Institution of Civil Engineers, held on Tuesday, 
April 23, the result of the ballot for the election of officers for 


the year 1918-19 was declared as follows :— 

President: Sir John A. F. Aspinall. Vice-presidents : Sir John P 
Griffith, Mr. John A. Brodie, Mr. W. B. Worthington, Dr. W. H. Maw. 
Other Members of Council: Dr. Charles C. Carpenter, Sir Dugald Clerk, 
K.B.E., D.Sc., F.R.S., Col. R. E. B. Crompton, C.B., Mr. Maurioe Deacon, 
Sir Archibald Denny, Bart., Mr. G. H. Duggan, Sir Wiliam H. Ellis, 
C.B. E., Sir Robert R. Gales, Mr. W. W. Grierson, C.B. E., Sir Robert A, 
Hadfield, Bart., F.R.S., Brigadier-General Brodie H. Henderson, C.M.G.. 
Mr. R. W. Holmes, Mr. G. W. Humphreys, Mr. Summers Hunter, C.B. E., 
Mr. M. E. Kemot, Lieut.-Col. Charles L. Morgan, C. B.E., Mr. Basil Mott, 
Engr. Vice- Admiral Sir Henry J. Oram, K.C.B., F R.S., Mr. Frederick 
Palmer, C.I.E., Mr. J. W. Restler, Captain H. Riall Sankey, C.B., R.E., 
Sir John F. C. Snell, Mr. E. F. C. Trench, Mr. T. R. J. Ward, C.LE., 
M. V.O., Mr. E. J. Way, Sir Alfred F. Yarrow, Bart. 
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Physics in Relation to National Life.—<A lecture on the 
above subject was delivered at the Polytechnic, Regent-street, 
by Sir Richard Glazebrook, on April 25, Sir Alfred Keogh 
being in the chair. A variety of illustrations of the benefits 
to mankind following the greater knowledge of scientific laws 
was given. In the present war, unfortunately, the same know- 
ledge has been the cause of great suffering. An account was 
given of the steps leading up to the development of electric 
power, special reference being made to the proposals of the 
Coal Conservation Committee of the Reconstruction Com- 


‘mittee, through which it was possible that in the future 55 


million tons of coal at present used for manufacturing pro- 
cesses might be saved. In conclusion, the lecturer referred 
to the need for laboratories devoted to industrial research, 
and to the work being done by the National Physical Labora- 
tory as a source of information on technical subjects, and a 
central institution correlating the work of manv others. 


Royal Institution.—The annual meeting of the members of 
the Royal Institution was held on Wednesday, May 1, Sir Jas. 
Crichton-Browne, M.D., F.R.S., treasurer, in the chair. The 
annual report of the Committee of Visitors for the year 1917, 
testifying to the continued prosperity and efficient manage- 
ment of the Institution, was read and adopted. The report 
of the Davy Faraday Research Laboratory Committee was 
read. The following were unanimously elected as officers 
for the ensuing year :— 

President—The Duke of Northumberland. Treasurer—Sir James 
Crichton- Browne. Secretary—Col. E. H. Hills. Managers—Henry E. 
Armstrong, Sir Wm. Phipson Beale, Bart., Sir James Mackenzie.David- 
son, John A. Fleming, Percy F. Frankland, J. Dundas Grant, Donald 
W. C. Hood, H. R. Kempe, the Right Hon. Lord Kinnaird, Sir Charles 
Nicholson, Bart., the Hon. R. C. Parsons, Edward B. Poulton. J. Emerson 
Reynolds, the Right Hon. Lord Rothschild, the Right Hon. Lord Wren- 
bury. Visitore—K. A. Wolfe Barry, Sir William H. Bennett, John G. 
Bristow, John F. Deacon, Edward Dent, Sir James J. Dobbie, John 
A. W. Dollar, W. B. Gibbs, William J. Gow, W. A. T. Hallowes, Sir 
Alexander Pedler, Hugh Munro Ross, Joseph Shaw, John Strain, 
Sir Henry J. Wood. 


Electric Welding.—The “ Electrical Review and Western 
Electrician ” describes an interesting series of patents relating 
to electric welding issued on Jan. 1 to Mr. Thomas E. Murray,. 
Junr., of New York. According to one of these a cavity 
is formed on the surface of one of the metal pieces 
opposite a part of the proposed joint, so that the molten metal 
flows into this cavity. In another, pipe ends are welded to 
plates by using a ring-shaped electrode sliding over the pipe 
and of greater electrical conductivity than the pipe. For 
welding plates or bars without leaving protrusions or exces- 
sively thick spots, two rollers are used as electrodes and one 
of these is rotated so as to compress the metal while softened 
by the heating. To countersink a punched hole, the per- 
forated plate is treated electrically and a suitably shaped tool 
is forced into the opening. For cutting metal discs, an elec- 
trode is used, arranged like the cutter of a rotary metal shear ; 
this and an adjacent second electrode are moved in a circle 
over the metal while supplying them with current. Finally, 
as an ingenious substitute for riveting or spot-welding, Mr. 
Murray perforates‘one metal plate, lays the other over this, 
and forces a projecting part of the latter into the perforation 
by means of a punch, which acts as one electrode in both 
softening the metal so that it can thus be forced, and in welding 
the resulting projection to the perforation into which it 1s 
forced. 


Experiments on the Froduction of Diamond.—In his 
Bakerian Lecture before the Royal Society on the 25th ult. 
Sir Charles Parsons alluded to some of the results of experi- 
ments described in his Papers to the Royal Society in 1888 and 
1907, more particularly to those on the decomposition by heat 
of carbon compounds under high pressure, and on the effect 
of applying pressure to iron during rapid cooling. A descrip- 
tion was given of experiments designed to melt carbon under 
pressures up to 15,000 atmospheres by resistance heating and 
by the sudden compression of acetylene oxygen flame ; also by 
the firing of high velocity steel bullets through incandescent 
carbon into a cavity in a block of steel. Allusion was made to 
experiments on chemical reactions under high pressure and 
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their results. The pressures occurring in rapidly cooled ingots 
of iron, and experiments bearing upon this question were dis- 
cussed, and experiments at atmospheric pressure and experi- 
ments in vacuo were described. The main conclusions arrived 
at were: That graphite cannot be converted into diamond by 
heat and pressure alone, within the limits reached in the 
experiments ; that there is no distinct evidence that any of the 
chemical reactions under pressure have yielded diamond ; 
that the only undoubted source of diamond is from iron pre- 
viously heated to high temperature and then cooled ; and that 
diamond is not produced by bulk pressure as previously sup- 
posed, but by the action of the gases occluded in the metal and 
condensed into the centre on quick cooling. 


Iron and Steel Institute.—At the annual meeting of the 
Iron and Steel Institute on May 2-3, a variety of instructive 
Papers were presented, a specially interesting event being 
the address of the new president, Mr. Eugene Schneider, of 
the famous Creusot Iron Works in France. In opening his 
address Mr. Schneider emphasised the value of research in the 
iron industry, but remarked on the difficulty of defining 
clearly the connection between two groups of men, scientists 
and industrialists, whose relations hitherto have not been 
sufficiently intimate. Liberty of thought must not, however, 
be paralysed by undue organisation. Industrial and scientific 
invention is, almost in every case, the product of the creative 
. power of an individual— conspicuous examples being the work 
of Henry Bessemer and Nasmyth (in England) and Bourdon 
(at Le Creusot) in France. Yet engineers must guard against 
too ready acceptance of ready-made doctrines, and must 
study the “ human nraterial”’ at their disposal. Mr. Schnei- 
-der’s address was illustrated by various facts illustrating the 
expenditure of iron and steel in the present war. Instead of 
20,000 gun-shots which Napoleon fired at the battle of Wagram, 
or the 1,500,000 shells which the siege of Sebastopol cost the 
Allies, we must fire to-day several million shells to drive the 
enemy a few miles back on a very narrow front. The expen- 
diture is due largely to the difficulty of securing an accurate 
range from guns, although artillery engineers have made 
great progress in this respect. Mr. Schneider presents a dia- 
gram sowing the increased weight of shells necessary to destroy 
an infantry shelter of specified size, in the years 1870, 1904 
and 1916. Of great interest wére the particulars given of the 
efforts France has made to meet the difficulties imposed by 
foreign invasion. The enemy’s incursion enabled him to 
occupy more than 70 per cent. of French iron and steel works. 
Yet in spite of this, by building new blast furnaces and 60-ton 
open-hearth furnaces the armies have been kept supplied. 
The Caen furnaces produce, ‘per unit, 450 tons of steel per day, 
where, before the war, out of 123 such furnaces in France, 
few could turn out more than 250 tons. Liberal use is being 
made of hydraulic power in France, an output of 
4,500,000 H.P. in the near future, as compared with 700,000- 
800,000 at present, being anticipated. Transmission at 
60,000 volts are already used, and one of 120,000 volts will be 
in operation very shortly. 


Obituary. 
J. W. Garstpr.—The death is announced of Mr. James W. Garside, 
electrical engineer to Hebden Bridge Borough Council since 1903. 


J. W. Roox.—We regret to announce the death of Mr. J. W. Rook, 
manager of the Sloan Electrical Co. (Ltd.). Mr. Rook, who was 61 
years of age, was manager of the company from ite incorporation in 
1899, previous to which he was with Messrs. Crompton & Co. 

ARNOLD VON SIEMENS.—It is reported that the death of Herr 
Arnold von Siemens, chairman of Siemens & Halske, occurred on 
the 29th ult. | 


Srconp-Lreur. M. P. McLacuian.—Second-Lieut. Malcolm 
P. McLachlan, aged 22, who lost his life in a canoe accident at 
Bedford on Saturday last, was formerly apprenticed to a Bootle firm 
-of electrical engineers. He had served for some months in the R.E. 
Wireless Signal Corps. 


DEATHS on Acrive Service.—The following deaths on active 
service are reported :— 

We regret to record the death of Major A. G. Parsons (R.F.A.), who 
was killed on April 26. He was a director of C. A. Parsons & Co. (Ltd.), 
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and the only son of the Hon. Sir Charles A. Parsons. The deceased was 
born in 1886, received his first commission in 1906, and, after serving 
three vears, retired to enter the engineering profession. He rejoined the 


_R.F.A. on the outbreak of war. 


- Capt. Henry Middleton (R.E.), who was killed on April 23, was an 
engineer by profession. He served his apprenticeship with Vickers 
Limited, and later was engaged with John Willey & Sons (Ltd.). ` 

Capt. G. Trevor Williams (R.F.A.), whose death occurred on April 19 - 
as the result of an accident, was for some time a pupil at Armstrong 
College, and took the degrees of M.Sc. (Durham) and B.Sc. (London) in 
engineering. After two years’ experience in the works of Messrs. C. A. 
Parsons & Co., he proceeded to Trinity College, Cambridge, for research 
work. Subsequently he held an important post with Messrs. Chance 
Bros., Birmingham. He saw active service in France, Egypt, and 
Mesopotamia, and was invalided to India. He died in hospital at Rawal 
Pindi at the age of 30 vears. 

Lieut. B. C. Peach (Prince of Wales’ Own Yorks. Regt.), who was 
killed by a sniper on April 10, was formerly engaged with Messrs. Brook, 
Hirst & Co., switchgear makers. | 

Lieut. George Proctor (Lancs Fusiliers), who has died in action, was 
formerly in the service of Rushworth Bros., electric crane makers. 

Pte. R. Standish (L.N. Lancs.), formerly engaged at the Bolton elec- 
tricity works, has died in action. 

After being missing since July last, Pte. Jas. Smith (Cheshire Regt.), 
a former employee of Dick, Kerr & Co., is now presumed to have died in 
action. | i 


Personal: 


Sir Arthur Duckham, K.C.B., has been appointed superinte ndent 
of Aircraft Production, in succession to Sir William Weir. 


Mr. A. Hugh Seabrook, lately manager of the Marylebone (London) 
electric supply depårtment, is now with the General Electric Co., and 
is engaged in the organisation of the new General Electric combine, 
which Includes the undertakings of Fraser & Chalmers (Ltd.) 
and Chamberlain & Hookham (Ltd.). Mr. Seabrook’s present 
address is Witton Works, Birmingham. _ 


War Casuacties.—The following casualties are reported :— 

Signaller Thos. Melia, formerly a Burnley tramway employee, has been 
wounde 
~ Cpl. W H. Barker (London Regt.), formerly in the general office of the 
India Rubber Co., has been wounded in France. 

L.-Cpl. Wm. Bain (M.G.C.), who was in the proofing department of the 
India Rubber Co., is now a prisoner in Germany. He joined the Army 
in 1914 and went to France. but upon discovering that he was only 16 
years of age the authorities sent him home. Qn attaining the age of 18 
he rejoined. °» 


Arrangements for the Week. 
FRIDAY, May 10th (to-day). r 
PuysicaL Society. 

5 p.m. At the Imperial College of Science, South Kensington, 
London, S.W. Papers to be read: “ On the Times of Sudden 
Commencement of Magnetic Storms,” by Dr. S. Chapman ; 
‘The Entropy of a Metal,” by Dr. H. S. Allen, M.A.; and 
“ On Tracing Rays Through an Optical System,” by Mr. T. 
Smith, B.A. 

JUNIOR INSTITUTION OF ENGINEERS. 

7.30 p.m. At 39, Victoria-street, Westminster, London, S.W. 
Lecturette on ‘‘ The Preparation of Drawings for Reproduc- 
tion,” by Mr. W. H. Godfrey. 

SATUBDAY, May 11th. l 
LONDON ASSOCIATION OF FOREMEN ENGINEERS. 

6 p.m. At Cannon-street Hotel, London, E.C. Sixty-fifth Anni- 
versary Festival. 

BIRMINGHAM AND DISTRICT ELECTRIC CLUB. 

7 p.m. At the Swan Hotel, New-street, Birmingham. 
“ Electrio Lifts,” by Mr. C. G. A. Macdonald. 

MONDAY, May 13th. aa 
INSTITUTION OF ELECTRICAL ENGINEERS, NEWCASTLE LOCAL SECTION. 

6.45 p.m. At the Mining- Institute, Newcastle. Paper on “ A 
British Electrical Proving House,” by Mr. C. Turnbull. Annual 
General Meeting. 

TUESDAY, May 14th. 
ILLUMINATING ENGINEERING SOCIETY. 

6.30 p.m. At the House of the Royal Society of Arts, John -street 
Adelphi, London, W.C. Discussion on “ The Lighting, Heating 
and Powet Order (1918) and the Best Methods of Making 
Economies.” 


JUNIOR INSTITUTION OF ENGINEERS, NORTH-EASTERN SECTION. 
7.15 p.m. At the Mining Institute, Neville-street, Newcastle-on- 
. Tyne. Paper on ‘‘ Stores Organisation,” by Mr. E. F. Oakford 
WEDNESDAY, May 15th. 
INSTITUTION OF ELECTRICAL ENGINEERS, STUDENTS’ SECTION. 
7 p.m. At Finsbury Technical College, Leonard-street, E.C. 2. 
Paper and discussion on “ Electrie Railway Traction, by 
Mr. G. H. Fletcher, A.C.G.I. Annual General meeting, 


Paper on 
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A British Electrical Proving House.* 


By C. TURNBULL. 


In this country the Engineering Standards Committee have pro” 
duced a number of excellent specifications which have prepared the 
way for work of a more advanced nature. One may also mention 
the very useful work done by the Cable Makers’ Association. The 
C.M.A. specifications were immediately accepted by the industry, 
and their use has caused a great saving to both buyers and manufac- 
turers. The Institution wiring rules have resulted in a further sim- 
plification in wiring work. But probably all engineers who supervise 
and otherwise deal with wiring work have felt that it is not enough 
merely to print rules relating to installation work ; a difficulty also 
arises in specifying materials for installations. It is common prac- 
tice when drawing up specifications for consultants to specify the 
actual makers of the apparatus and materials to be used, and from 
many points of view the plan has merit. It puts all tenderers on the 
same basis, and on the completion of the work it enables the con- 
sultant to satisfy himself that the installation will he adequate: but 
the plan has its disadvantages. The accepted tenderers may desire 
to use their own standard materials. 

The best solution of the difficulty would be for the electrical 
industry to found and maintain a Proving House to test samples of 
standard apparatus and materials, and to give certificates where the 
same had passed the tests imposed. This would be fair to all parties, 
and it would put the industry on a scientific basis. Consultants 
would merelv specify the class to which materials should conform, 
and it would no longer be necessary to mention the manufacturers’ 
names. The use of various classes would meet the requirement that 
cheaper materials would be suitable on straightforward installations 
on dry premises than, say, on installations where, there was much 
dampness, or where the circumstances were difficult for other reasons. 
This would result in economy in many instances. The use of various 
classes would further encourage inventors to bring out new kinds of 
materials specially suitable for varving conditions ; indeed, it might 
eventually be found that much cheaper materials would be satis- 
factory for the ordinary installation than are now considered desirable. 
We have had an example of this in the case of the higher densities now 
allowed for small sizes of rubber-covered wires, the increased carrying 
capacities having been discovered as soon as scientific methods were 
brought to bear on the problem. The saving in the cost of wiring, 
brought about by the National Physical Laboratory investigations 
on this subject, must by nów be very great. We may reasonably 
expect that similar savings will accrue in other directions as soon as 
we develop research in departments now controlled by rule of 
thumb. 

The Proving House would be of great value to wiring contractors 
as well as to consultants. It‘would enable them to buy their 
materials on the best terms, with the certainty. that there would be no 
difficulty in getting them accepted by buyers. They would also be 
relieved from competition of jerry wiremen, whose influence in the 
past has been so baneful. Manufacturers would also be able to 
guarantee their goods, as they would know exactly what tests would 
be enforced, while they would be relieved from the expense of pro- 
ae a host of patterns to meet cheap competitive types of doubtful 
value. i 
Once the Proving House has been established we may expect 
that buyers will soon become accustomed to demand that only 
certified goods must be supplied to them in all cases. Such a step 
would mark a great advance in our methods, and it would 


tend to eliminate unsatisfactory apparatus and materials of every 
kind. 


ORGANISATION OF THE Provixnac Hovse. 


It is suggested that the Proving House should be organised on 
commercial lines, its aim being to assist British trade. Its certificates 
would give a hall-mark to those Pritish firms who were able to satisfy 
its requirements, and this would create a prestige for British manu- 
facturers which would be useful not onlv at home but in foreign 
markets. The value of such prestige is incalculable ; indeed, it is 
not too much to say that an enormous amount of business comes from 
foreign markets to firms who have been able to create the feeling that 
their goods are the real thing, and once this feeling has been created 
it is difficult for competitors to get in at all. . 

The Board of Control might consist of representatives drawn from 
all interests concerned, including Government departments, con- 
sulting engineers, manufacturers, electric supply undertakings, 
insurance companies and users of electrical goods. The laboratory 
work would be carried out by a highly trained staff provided with 
the necessary equipment. The Control Committee would keep the 


* Abstract. of a Paper read before the Institution of Electrical Engineers. 


Proving House in touch with modern ideas and see that it did not 
get. out of date. 


Dutres.—The author suggests that the duties of the Proving House 
might be on the following lines :— i 


l. It would assist the Engineering Standards Committee in the 
preparation of specitications for electrical accessories and apparatus, 
with details of tests which they were to undergo. 

2. In conjunction with the appropriate committee, it would assist 
in drawing up new and improved rules from time to time. 

3. Tt would test samples from manufacturers and certify those 
which were satisfactory. 

4. It would test actual samples taken from installations and 
decide whether the same came up to specification or not. 


5. It wonld keep in touch with breakdowns and failure of materials 
and accessories, with a view to the elimination of those which were 
defective. 


6. It would publish results obtained in a form useful to the manu- 
facturer and user of electrical apparatus. 


It is suggested that the Proving House should begin its work by 
taking up the testing of selected electrical accessories, such as rubber- 
covered cables as used for ordinary installations, switches, fuses, 
plugs, starters and similar things, other items being added as found 
desirable. 


RUBBER-COVERED CABLES. 


The testing of rubber-covered cables is admittedly a difficult 
subject, and there appears to be some doubt as to whether it is 
possible at all to find out by tests if such cables will or will not have 
a satisfactory life. Even if a method has not vet been evolved by 
which their probable life mav be discovered with a relatively short 
test, from past experience we may be certain that efficient methods 
will be discovered when expert investigators tackle the problem with 
the aid of a properly equipped laboratory. It has been stated in the 
Press that American research laboratories are already busy on the 
subject. If in the near future they are able to advertise that their 
cables are made in a manner which their experimenters have shown 
will ensure long life they will achieve a prestige in the markets which 
will be very damaging to our manufacturers—that is, provided that 
we are not in a similar position. It does not follow that’ the best 
cables will necessarily be the most expensive to make. It may 
happen that processes may be discovered by which the best results 
may be obtained from cables which are relatively cheap to manufac- 
ture. If this should be realised, the advantage of the Proving House 
certificates to the inventors of such new types of cables will be so 
much the greater. 

A further point in the favour of the Proving House is that it is 
impossible to frame rules which debar inferior cables, unless recog- 
nised tests are introduced by which the bad may be discriminated. 
Before the war very large quantities of cheap German cable were 
introduced into this country, and much of this was known to have a 
short life. The certificate of the Proving House would be invaluable 
both in home and in foreign markets, as buyers would soon get into 
the way of dealing only with makers whose goods were certified. 

The chief defects from which rubber-covered cables suffer are well 
known. Some dielectrics become soft, with the consistency of 
treacle, while others become hard and develop cracks when bent. 
Some types suffer severely in the presence of damp, and others 
deteriorate where surroundings are unduly hot. - 

It should not be impossible to discover liability to the grosser 
defects, while, with time, means should also be found whereby more . 
subtle deficiencies can be tracked down in the laboratory. 

Some of the flexible wire now sold is of unsatisfactory quality, and 
means should be taken to remove it from the market. Good flexible 
cable is procurable, but inferior material is cheaper, and there is no 
means at present for preventing its use. 


New Types.—From time to time makers introduce new types of 
cable, some of which are of great value, while others are not. The 
question arises: How can Wiring Rules Committees deal with such 
new types ? Take, for instance, cables protected with tough rubber 
compound. These are permitted, without casing or conduit, by 
clause 65 of the Institution wiring rules, subject to their conforming 
to certain conditions, yet it would doubtless be possible to make a 
cable, of which a new sample would fill all requirements of the wiring 
rules, although such cable might not be reliable over a long period of 
time. The tests undertaken by the Proving House would ultimately 
ensure that only suitable materials came on to the market. 


a 
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LAMPHOLDERS AND LAMPS. > 

Many inferior lamp-holders have been imported into this country, 

and have had a ready sale owing to their low’ prices. The metal of 

-~ which they are made is too thin, the shade rings are often a bad fit, 

and generally they are quite unfitted to carry heavy shades. Ter- 

minal screws often have little or no grip, and the cord grip does not 

grip the flexible cable, so that the weight of the holder and shade is 

taken by the terminal screws. It is highly desirable in the interests 

of public safety that the sale of such defective holders should be 
speedily prevented. / 

Many details in the manufacture of lamps have given trouble, 
although on the whole British lamps are satisfactory. Caps some- 
times come loose owing to defective cement, and the leading-in wires 
occasionally short-circuit. One may also call attention to the lamp 
tops now adopted by makers for half-watt lamps. Those taking 150 
and 200 watts have Edison screw caps, while lamps of 300 watts and 
over have Goliath caps. At 220 volts the current of the 150-watt 
lamps is about 3} ampere, and for the 200-watt lamp it is still under an 
ampere. Lamps at these currents have run satisfactorily from 
ordinary bayonet-cap lamp-holders for many years past, and it 
seems to be an unnecessary inconvenience to make them with the 
Edisoncap now, which means that holders must be changed when one 
wishes to use the new type of lamp. If, however, it is necessary to 
use Edison screws, might these not take the 300-watt lamp also ? 

The use of efficient reflectors instead of dense shades has made a 
marked improvement in illumination during recent years, yet the.old 
vicious type of shade is still used far more than it ought. to be. 


SWITCHES AND OTHER ACCESSORIES. 


It is notorious that many tumbler switches listed for 5 and 10 

amperes at 240 volts are unable to deal with anything like the full 

_ load. Some patterns should be rated at 14 amperes, and a: few 
patterns at a little more. There is a similar diversity between the 
rates and actual capacity of other types of switches. Many double- 
pole switches in cast-iron cases are quite unsuitable for breaking 
their rated loads frequently, particularly if the circuit be at all 
inductive. The general design is often defective. 

There is much need of experimental work to determine which types 
of insulation are reliable. 
it is liable to faulty insulation. Many of the artificial insulators are 
also defective. Some of them have low insulation properties and 
others are weak mechanically. Insulation for radiators and ovens 
particularly requires investigation, both as to the actual properties 
of the materials and as to the design. Where radiators are used in 
bathrooms special care should be taken to obviate the possibility of 
leakage. The whole subject of insulation in all its branches would 
he profitable employment to a large department of the Proving 

ouse. 4 

Many of the fuses in use are far from satisfactory. A favourite 
design for house distribution boxes has the fuse on the top of the 
bridge. This exposes an unwary operator to.the danger of severe 
burns should the fuse blow when it is being replaced. Fuses should 
be arranged so that they will be reasonably safe if they are inserted 
on a short-circuit. Many fuse bridges are weak and are liable to 
fracture every time a fuse blows on a heavy overload. Clips also 
often break off after they have been in use, for some years.. 

The Proving House could do useful work in ensuring that plugs 
conformed to the design of the Engineering Standards Committee. 
The present needless diversity in designs is a perpetual source of 
irritation, and the introduction of the standard design should mark a 
great advance. Useful work could be done in connection with all 
the above accessories. 


FINANCE. 


The question will be asked How is the cost of the Proving House 
to be met ? Our Allies in the United States have a ready answer 
to this; They pay the expenses out of the profits which accrue from 
research work, and have something over besides. Not only does 
research work prevent waste and save money by concentrating the 
attention of manufacturers on the work of ee utility, but it adds 
to the prestige of the firms who support the laboratories, as British 
firms may learn from their travellers abroad. There should be no 
difficulty in arranging a levy on an equitable basis, while in addition 
there would be revenne from fees for testing apparatus. The U.S.A. 
laboratories obtain hundreds of thousands per annum for research 
work, and one may expect that British firms would be no less enter 
prising once they had come to understand the benefits of the work. 
Quite small firms regularly spend £5,000 per annum and over on 
advertising, and find it pay. Sums much less than this from a fair 
proportion of the firms engaged in the electrical industry would give 
us a good Proving House, equipped in a manner worthy of the 
traditions of the nation. 
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LEGISLATION: 


It is evident that some legislation is required to put the wiring 
and accessories business in a proper position. For instance, it ought 
to be an indictable offence for anyone to fix a heavy shade in the roof 
of a public building suspended on a weak lamp-holder by a piece of 
thin, inferior flexible cable, with no proper means of taking the 
weight. It ought also to be an offence for anyone to wire houses 
with cable the insulation of which may be expected to perish in a 
short time. But it is evident that Parliament cannot pass the 
legislation required until a recognised authority is constituted which 
can be relied upon to give correct verdicts on matters submitted to it. 
Llovd’s Register, for instance, receives recognition by the authorities 
because it has proved itself capable, and the British Electrical 
Proving House would also receive similar recognition when it had 
become the accepted authority of the industry. The Proving House 
would thus automatically solve a number of problems relating to the 
enforcing of wiring rules, problems which otherwise are insoluble. 
No one can doubt the need for an improvement in the present con- 
ditions of the wiring business, and if the Proving House did nothing 
further than provide a method for dealing with this part of the pro- 
blem it would be well worth the expense of its establishment. ` 

At present one hears complaints from consumers that manufac- 
turers will not listen to suggestions for improvements in detail. 
The Proving House would act as a bridge between the two parties, 
for it would record and classify complaints, and would test apparatus 
to locate defects, and when its experts declared that apparatus was 
not fulfilling its functions properly, the manufacturer would not be 
slow to make the required changes. 

{ 
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Artificial Line for High Voltages. 


In our issue of February lst we referred to an artificial higli- 
tension line which had been constructed by Prof. L. Lombardi, of - 
Naples. Since that! date Prof. Lombardi has been good enough to 
send us the following particulars :— M 

The line is actually built up with three coils of 240 turns, 36 cm. 
diameter and 170 cm. long, of brass wire 3 mm. diameter, having 
a total resistance of 8 ohms and a self-induction of 0-012 henry. The 
capacity is given by 36 Moscicki condensers of 0-002 mfd., uniformly 
_ distributed at every 20th turn. The frequency of resonance is about 

9,000, and the natural wave-length of She complete line is 33 km. 

Two coils, excited at the mid-point, can be employed as a sym- 

metrical antenna, having a fundamental wave of 11 km. and respond- 

ing to every odd harmonic wave, of length 3,600, 2,200. . . metres. 

The essential feature of the line is its adaptability to experiments | 

with very high voltages, the condensers having been tested at 

30,000 volts, and the necessary provisions made for the connection 

of every two in series, so as to give to the coils a potential of 60,000 
volts. A number of condensers have already been purchased for 
doubling the capacity of the line. : 

The first experiments performed on the line were with the object 
of demonstrating the surging waves produced by suddenly con- 
necting or short-circuiting the line when fed at one end by a trans- 
former, the other end being open or connected to appropriate coils 
so as to give resonance for the surging waves. It was easy in this 
way to excite surges of 50-100 thousand volts at the open end, 
starting at the other end with 5-19 thousand volts, and to measure 
the steepness of the waves along the line by sphere gaps. Analogous 
experiments could be performed by connecting to the charged line 
a battery of condensers, so as to obtain a sudden discharge, the 
danger of which is practically increased by the inversion of the 
charge, as explained by Sarfert. ` 

A second set of experiments was performed on modern protective 
devices, and was sufficient to demonstrate the action and to compare 
the efficacy of resistances, reactance coils, capacities and different 
combinations thereof. 

All the experiments were repeated at a lecture before the Electro, 
technical Association, and will be fully described in a Paper to be 
published in the Italian “‘ Electrical Review.” 

Prof. Lombardi proposes to extend his experiments by the use of 
high-frequency oscillations, for which purpose an arc generator will 
be used. ° 


= .. o 


Book Received. 


~ (Copy of the undermentioned work can be had from Tue ELsctrRiciaN Offices, on 
receipt of published price, plus post age.) 

‘Transactions of the American Electrochemical Society.” Vol. 
XXXI. (Pennsylvania: The American Electrochemical Society.) 
Pp. viii. + 437. 
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| Trade Parliaments and Their Work. 


By E. J. P. BENN. 
GEBER L—Tae Rationinc oF MATERIALS. 


HROne of the best examples of the sort of work that is waiting for 
the creation of Trade Parliaments is connected with the rationing 
of materials and priority arrangements. There is hardly a raw 
material of any importance which is not at the present moment 


either entirely owned by the Government or entirely controlled by- 


the bureaucracy ; whether it be wood, steel, wool, cotton, leather 
- or paper, the position is the same. Not one ton or sheet can be 
secured without some sort of permission from some sort of Govern- 
ment Department. It is the fashion to rail at all these arrangements, 
and to hold up to ridicule the methods of the bureaucrats. This is 
not always fair, because it must be confessed that, having regard to 
the almost total absence of adequate organisation in the various 
trades, the war-time machinery which has been devised to undertake 
the necessary controls has worked as well as could be expected of any 
amateur contrivance. When the time arrives that these materials 
are no longer required for war-like purposes, fresh arrangements will 
shave to be made to cover the transition period, and to bring back 
our markets and our supplies by a gradual process to a normal 
condition. It is commonly assumed that on the conclusion of peace 
the repeal of the Defence of the Realm Act will follow as a matter 
of coarse, and that all the controls, restrictions, licences, permits, 
exemptions and certificates with which we now have to comply will 
automatically disappear. The business man is, as a rule, so fully 
conversant with the details of the weaknesses of the present system 
that he does not bother to go deeply into the problem, and contents 
himself with the happy idea that it will all come to an end some da y. 
Nothing could be farther from the truth. The fact is that all these 
restrictions will have to be removed by degrees, and it is also certain 
that the bureaucracy will do everything that they can to maintain for 
as long as possible their grip over affairs. We have already had an 
illustration of this in the two Acts of Parliament which have recently 
. been passed at the instance of the Board of Trade ; the one giving to 
that office powers to continue after the war their present control 
of imports and exports, and the other giving to them very wide 
scope ‘in connection with the non-ferrous metal trades. It may 
be that these two measures are really in the public interest, and 
there is no intention here to dispute that point ; but, even supposing 
them to be directly against the public interest, measures presented 
in the way that they were by a Government charged with the 
conduct of the war are bound, in present circumstances, to receive 
the assent of Parliament. Wf, therefore, any controller of anything 
cares to go to Parliament to-day for a lease of life extending well 
into the peace period, the chances are heavily in favour of his getting 
what he wants. There is an urgent need for Trade Parliaments, 
authoritative bodies speaking with the voice of whole trades, backed 
by both Capital and Labour, at this very moment, in order simply 
to express the views of the trades on the need for a continuation of 
all these arrangements. It does not, of course, follow that in 
granting to the Board of Trade a continuation of its powers Parlia- 
ment is acting foolishly ; the only point that it is desired to make 
here is that it is acting without the possibility of knowing the views 
of those most vitally affected by what it does. Neither does it 
follow that if, say, the wool trade could express its opinions with 
one voice, those opinions would be in favour of a total and immediate 
abolition of the wool control immediately hostilities cease. After 
four or five or six years of artificial arrangements, the industry might 
be ruined if markets were suddenly allowed to take care of them- 
selves. It may well be found upon examination that a modified 
control for a time is essential It will certainly be found that the 
present shortage of materials will continue for periods varying from 
months to years after the war. The most casual examination of the 
shipping figures places this point beyond argument. If, therefore, 
the supply of raw wool is likely to be half the demand, there would 
seem to be a prima facie case for the continuation of some system of 
rations. The offer of the Government, expressed by three of ite 
Ministers, is to transfer the duty of rationing from Whitehall to 
the Whitley Councils. Surely nothing could be better, and no 
offer could be more worth accepting. Any trade which has real 
concern for its future interests should be able to overcome any minor 
difficulties that may be in the way of the formation of an Industrial 
Council, if only for the purpose of making sure that sane arrange- 
ments shall prevail for the supply of its requirements in raw materials. 
The machinery which controls raw material for war purposes is 
obviously not suitable for the control of those materials in times of 
peace. 
will have to be put on level terms. The machinery required for the 
' rationing of materials in the transition period is of two kinds. There 
must, first of all, be a central control in touch with shipping facilities 
which will decide the total tonnage that can be allocated to a par- 


In the one case one buyer is supreme, in the other all buyers “ 


May 10, 1918, 


ticular material, and further decide how that total tonnage shall be 
distributed as between trades. For example, if a million shipping 
tons of timber can be imported, the central control will have to 
allocate it between the builders, the furniture men, the railway 
works and the shipping yards. Then the respective Trade Parlia- 
ments of the building, furniture, railway and the shipbuilding 
industries, having secured the total tonnage for their industry, will 
arrange for the equitable distribution between their own members. 
Such a plan is quite obviously infinitely preferable to the present 
cumbersome process of priority certiticates issued from a central 
office in Whitehall To begin with, the traders themselves will be 
able to deal with their own requirements in far less time than any 
Government Office can hope to do, and when we are back on peace 
work time will be a very vital factor. This in brief is the case for 
the Whitley Council so far as raw materials are concerned. There 
are some trade associations which have, so far, failed to see the need 
for an Industrial Council in this connection. Their attitude is briefly 
that they are the representatives of the trade. and that if any 
rationing i necessary they are well fitted to undertake it. They 
claim that the supply of raw material is an emplovers’ matter, and 
that Labour is not entitled to be consulted in this connection. The 
most superficial thought shows how utterly wrong this view is. The 
supply of wood or steel to the building trade is of much more im- 
portance to Labour than to Capital. To the former it means the 
difference bet ween work or unemployment, whereas to the latter it 
can only mean the difference between the completion of a contract 
sooner or later. In allocating materials as between trades the 
Government, if it is a good Government, will certainly take into 
account the amount of labour which the material will keep going : 
thus, if a given quantity of wood will employ a thousand bands in 
one trade and only five hundred in another, there will be a very 
strong case for preferential treatment of the former. There can be 
no doubt that the Government in this work of rationing must have 
very careful regard to the claims of Labour-- must. in fact, consult 
both employers and employed on the matter. For this reason 
rationing cannot be left to be settled by employers’ associations only, 
and rationing is one of the most urgent reasons why joint councils 
should be brought into being. The subject of rationing is by no 
means exhausted when we have considered imported raw materials, 
although that is, of course, the largest question involved. Priority 
will have to be arranged in many forms of manufactured articles. 
The best examples of this sort of problem is in connection with 
the textile industries. It is understood that these trades are woe- 
fully short of machinery, while it will be admitted that at the end 
of the war one of the first jebs to be done will be to get the great 
textile industries working at full pressure. Here, then, arises the 
need for seeing that some of the first machinery which we can 
produce is placed at the disposal of the textile trade. 

We shall see in a subsequent article how closely related this sort 
of problem is to the question of demobilisation. The trade which 
may be able to absorb large numbers of soldiers and war workers 
must obviously be supplied with the necessary facilities in the way 
of machinery and materials before some industry which does not 
offer the same advantages. Trade Parliaments in dealing with 
rationing and priority will also have to take into account the relative 
demands of the home and foreign market. It is understood that 
foreign buyers, especially neutrals, are prepared to pay high prices 
for early deliveries of machinery.- Matters must quite obviously be 
so arranged that the German should not be able through neutral 
agents, and by paying some small premium, to secure machinery to 
re-start his industries while those same industries at home are held 
up for the want of it. There are many other matters to be considered 
in connection with this subject of rationing, but enough has probably 
been said to show that it will not be possible, or wise, to terminate 
suddenly existing arrangements, and to show the need for the 
creation of proper organisations in each trade to look after these 
matters on behalf of their trades. The only alternative would seem 
to be the continuation of the present centralised bureaucratic control, 
and the consequent serious handicapping of our industries. 
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Daylight Saving in the Unitel States—This year the 
United States will have its first experience of daylight saving, 
the altered time having come into operation on March 31. 
Opinion generally now seems quite resigned to the change, 
especially in view of experiences in Europe. It is anticipated 
that it will lead to a saving of about 300,000 tons of coal this 
year, and possibly will diminish the bills of electric light con- 
sumers by about 7} million dollars. For most central statrons 
the reduction in income will, however, be relatively small, 
and the load factor may be appreciably improved. 
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Large Batteries for Power Purposes. 


The following is an account of a discussion which took place 
_ before the Manchester Section of the Institution of Electrical 
Engineers on Mr. E. C. McKinnon’s Paper on the above 
subject. An abstract of the Paper appeared in THE ELEC- 
TRICIAN of April 26th and May 3rd. 

Mr. S. L. Pearce, in opening the discussion, said he had some little 
difficulty in giving further data beyond what had been published with 
regard to the degree of success that had been obtained in Manchester. 


The Dickinson-street battery was put in in 1910, and the particulars 
relating to performance had been very fully ‘published. That battery 


was followed some three years later by a battery put in by the author’s © 


firm, which was used exclusively on traction service. On a modified 
scale, this had been as successful as the battery in Diokinson-street, 
whioh latter was now used exclusively for lighting and power, and chiefly 
lighting. He saw no reason to change his opinion that a peak load 
battery, taken even at the one-hour rate, effected a saving in capital 
charges in comparison with steam plant, and was also capable of ful- 
filling to a very large degree the functions of a purely emergency battery. 
That was the way in which the Dick'nson-street battery was operated 
to-day. In the winter. it dealt with about 30 per cent. of the average 
daily peak ; on occasions in the summer, during storm loads, it had been 
called upon to deal with an increased demand of something like 70 per 
cent. Obviously, with that class of violently fluctuating load, nothing 
else than a battery was really equal to the demand and could so readily 
and economically deal with it. The author raised possibly some new 
points in connection with the very debateable question of booster contro] 
versus cell regulation. The author suggested that if engineers were able 
to start de novo some might be inolined to reverse their originakdecision 
regarding methods of control. He (the speaker) agreed and confessed 
that he was one of them. Under the actual operating conditions in 
Manchester to-day, which differed somewhat materially from the arrange- 
ments which were originally proposed and for which the battery was 
originally designed, he believed that end-cell regulation would show 
better results than booster oontrol. The power which was required for 
the booster plant in order to maintain the ’bus-bar voltage represented 
a very considerable percentage of the battery discharge, and it must be 
remembered that the maximum output of the battery was generally 
required at the time of maximum ’bus-bar voltage. He could give some 
figures in connection with their own battery to substantiate that state- 
ment. Taking the one-hour rate of discharge—namely, 8,400 am- 
peres—of that total 1,100 amperes might be deemed to be absorbed by the 
booster plant, leaving a net battery discharge of 7,300; those were the 
figures at the commencement of the hour. At the end of the hour they 
were 1,900 anc 6,500 respeotively, showing a variation over the hour from 
13 to 24 per cent.—that is to say, out of a total of 8,400 amperes, 13 per 
cent. was required bv the booster plant at the beginning and it rose to 
24 per cent., the booster voltage having risen from 53 to 93. Obviously, 
at the higher rate of discharge, this percentage of the power required by 
the booster plant increased very rapidly. Hence it seemed to him that 
these very high rates were only possible with low boosts, or perhaps with 
the battery on the bars without the use of boosters at.all. He therefore 
thought that, working, as they did at Dickinson-strect, the advantage 
would rest with the end-cell arrangement. The total losses in the 
booster plant and in the batteries were covered some three or four times 
over by the saving in coal; but that was not the point in question. He 
wholly disagreed that engineers in this country would employ batteries 
for purely stand-by or emergency puposes, and he asked the author to 
tell them what was really the underlying reason for this practice in the 
States. ‘From the economic aspect of the question, a purely stand-by 
battery could effect no saving in running expenses ; therefore it seemed 
a wrong policy. A battery which was large enough to act as a sub- 
stitute for a peak load plant on the one-hour basis ought to give that 
economy in working and have all the emergency qualities which made it a 
sound commercial investment. On the five-minute rating the Man- 
chester battery price worked out at £3. 15s. per kilowatt. Mr. Taylor 
stated that the Birmingham battery, on the three-minute rating, worked 
out at £2. 10s. per kilowatt. According to the author, an Exide stand-by 
battery in the States, on the six-minute rating, worked out at £3 per 
kilowatt. The difference in cost per kilowatt did not seem so very 
material. He could not see where the gain really came in. 

Mr. S. J. WATSON thought that the best form of flooring was not a flat 
tile, but one which had serrations across it, so that one walked on com- 
paratively dry surfaces. The drainage should be carried to more than one 
position in the battery room. A battery room of any size, which neces- 
sitated the flowing of liquid from one end to the other, would be in an 
exceedingly sloppy and uncomfortable condition when any work was 
going on such as the removal or the washing down of the plates. The 
disposal of acid was really an important matter. When you came to 
entirely renew or overhaul a battery necessitating a complete change of 
acid it was rather e problem how to dispose of the large quantity which 
had to be got rid of. He did not think at the present time there was 
very much hope of standardisation in batteries. The conditions being 
such as they were in regard to methods of construction and formation, 
he was doubtful whether any standardisation was desirable at the 
present time. You might, no doubt, attempt to standardise the design 
of boxes or the methods of carrying the boxes, but he was afraid very 
little if anything could be done in regard to the standardisation of the 
plates. One of the most important points in connection with battery 
agreements the author had not dealt with—namely, the provision, when 
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a battery had to be entirely replaced, of a clause which would automa- 
tically adjust the amount to be paid, based upon the price of lead at the 
time. Most of them would appreciate that point. In equity provision 
should be made for a variation in the amount paid when a considerable 
amount of replacement had to bedone. Although batteries for tramways 
were not now so necessary, a large battery was undoubtedly a source 
of great security. With regard to booster or regulator control, the first 
battery he had to deal with was used solely for lighting purposes, and had 
multiple-contact regulating switches with charge and discharge bars. 
When a very much larger battery was put in they décided to adopt 
booster control, and on the whole they had been very successful. It 
was far more difficult to obtain satisfactory auto-regulation in connection 
with a lighting and power system than in connection with a tramway 
system, where the demands vary considerably from moment to moment. 
Hand-regulated battery boosters for lighting and power purposes were 
the only kind used to any extent in this country. The author remarked 
that regulating switches were being used to a large extent in the States, 
but such switches for very heavy currents presented difficulties. 

Mr. W. A. Barnes (L. & Y. Railway) referred to the author’s list of 
“ obstructing factors ” to the progress in developing large batteries, and 
considered that many of these factors should really be under the general 
heading of “ inadequate training of engineers.” The speaker considered 
the want of a standard maintenance agreement was badly felt, and the 
author’s suggestion on this matter should be acted upon. 

Mr. Purvis criticised the author’s specification. With regard to sun- 
light in battery rooms, the greatest effects ware due to the atmosphere 
causing evaporation, and if impurities were present their activity for 
mischief was much increased with high temperature. Evaporation was 
also increased by the use of wood separators, especially where such were 
supported bv wooden dowels prgjecting above the level of the acid. 
Moisture rose to the top of the dowels and evaporated, The trouble of 


. taking specific gravity readings was largely due to the very bad divisions 


on the hydrometer. With better divisions, much more accurate readings 
could be taken and much more readily. At present all readings were 
taken on the surfacè of the electrolyte, and the meniscus ténded to. 
prevent a true reading. A hydrometer reading about l4in. or 2 in. 
above the level of the acid by means of a float was on the market, and 
had made the reading of specific gravity very much easier. , 

Mr. Eustace Tuomas expressed interest in switchgear. With the 
cell switche’ there was easy control. It was possible to have batteries 
entirely controlled by automatic switches. | 

Mr. L. BRoEKMAN referred to the prejudice against batteries, which 
was the result of experience in the early days. Maintenance agreements 
introduced many difficult points and responsibilities. 

Mr. D. S. Paxton dealt with temperature variations and the space 
pes be allowed for the collection of sediment at the bottom of 
a cell. 

Mr. H. C. SABINE dealt with a number of details, and then referred to 
maintenance agreements. He thought the grievances were more 
imaginary than real. In the ordinary way the battery maker carried 
out his obligations in a large number of cases. If the battery was under 
maintenance, he found that the manufacturers automatically put the 
repairs in hand, sometimes without any correspondence and often before 
the engineer appreciated there was anything wrong. 

Mr. G. S. WALLACE referred to the difficulty of handling oarboys. 

Mr. McKINnov, in reply, said that stand-by batteries in America were 
to some extent a question of convenience. The companies were tied 
down to give continuity of supply, and there were engineers who would 
do anything rather than lose continuity of service. On the other hand, 
we had cases in this country where the users were the last to receive 
consideration. The Eagle-street battery owed much of its success to the 
fact that the positive plates were of antimonial lead, and therefore able 
to hold up their own weight. They found that with soft lead plates, 
:much shorter in depth, there was a risk, especially if the plates were very 
wide, that they would sag. The speakers who referred to the question 
of floors all had the impression that the battery floor was a sloppy mess. 
As a matter of fact, floors only became sloppy when they had to be 
damped down to remove any dust; if dust were kept out of the room there 
would very seldom be any occasion for that. As regards standardisation, 
he felt he was a prophet crying in the desert. The theory of Mr. Watson 
that some adjustment should be made in accordance with the price of lead 
had been taken up and agreed upon by the battery makers. 


Hints on Rectifying Faults in Motor . 
Control Gear. 


A booklet on the above subject, by Geo. Ellison, insists on the de- 


‘sirability of purchasing control gear only from makers of repute. Alter- 


nating and continuous-current gear are (lealt with separately, and a good 
deal of useful advice is given. In the alternating section, the use of. 
overload releases, the furnishing of full particulars of slip-ring rators, 
precautions in starting up and effects of temperaturc, the examination 
and renewal of contacts and worn-out insulation are among the points 
dealt with. The section concludes with the sound advice: “ Keep 
everything clean, bearings well lubricated, all connections tight, brushes 
well bedded, watch the air-gap, and pay special attention to the instruo- 
tions issued by the motor makers.” 

Continuous-current motors and control gear are dealt with in a similar 
manner, but more briefly. The booklet is concluded by a series of illus- 
trations of the firm’s specialities, mehuiding circuit-breakers of various 
types, controllers, disconnector plugs and oil-immersed rotor starters. 
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The Unorthodox Critic of 
Education. 


During the last year or two we have heard so much 
about our present system of education, about its defects 
and remedies, that many of us have become a little tired 
of the subject notwithstanding its importance. ln many 
respects, therefore, it is refreshing to find a critic who 4s 
entirely unorthodox. The critic we have in mind is Mr. 
HERBERT G. TAYLor, who is the author of a small book 
entitled *‘ The Education of Engineers.”"* We do not know 
that we should pay so much attention to this little volume 
were it not for the fact that Mr. Tayor is lecturer in civil 
and mechanical engineering at King’s College, London, 
and is, therefore, in a position to speak on the question 
with some knowledge. 

It is impossible for us to refer to all of the criticisms 
made by Mr. Taytor. Briefly, the corner stone on which 
he builds his criticism is the dictum that engineering is 
purely and simply an art, and not a branch of science. 
Engineering was firmly established many years before the 
development of mathematics or the sciences. Ships sailed 
on the water long before ARCHIMEDES hag his celebrated 
bath. Battering rams were used before NEwTon was born 
and were, therefore, effective before the enunciation of the 
laws of motion. Thus it follows that many of the accom- 
plishments of engineering were effected without the aid of 
science, and hence we have the view that engineering is 
simply an art. 

The author goes rather on the principle that the engineer, 
like the poet, is born and not made. Therefore he should 
start work with his hands and develop the engineering 
‘Instinct without appealing to the aids of science. He 
should be in the works, in the midst of engineering ; there 
should be practice first and theory second, only as a later 
aid to further practice. If the boy engineer merely follows 
the education of the ordinary school-boy and then goes 
into the engineering department of a university he is, in 
the words of the author, “ simply trying to learn, after he 


is 21, what he ought to have learnt when he was quite 
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a boy. , 

We agree that in engineering the ladder is somewhat 
difficult, and it may often be that, when the ladder is found, 
it is full of rotten staves; but it is remarkable that a 
teacher of engineering should make the statement that 
“for an engineer who is to make his way in life the worst 
thing he could possibly do is to become educated ; this 
is the rottenest stave of all.” Towards the end of the book 
the author goes still further, and suggests that science 
would du well to take a trip on the next passing comet ; 
after this voyage, and not till then, will he “ believe that 
RONTGEN and the CURIES were not afflicted with a particu- 
larly crooked mentality.” After reading this page we 
confess we are inclined to doubt whether the mentality 
of the author himself is strictly rectilinear, and we begin 
to wonder whether he has some personal grievance against 
modern education. 

Even so, there is generally some ground for criticism 
when criticism is made, and it may be as well to consider 
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whether something more might not be done from the point 
of view that engineering is an art. From this aspect it 
would certainly be better if all engineers could be educated 
more on the lines of engineers for the navy ; in other words, 
if closer touch could be kept with the life’s work from the 
earliest days. There is, however, great difficulty in doing 
so except In an amateurish way, nor is it altogether desirable. 
It would, in our opinion, be a great mistake to restrict our 
would-be engineers mainly to engineering topics from the 
Education should be broad, and it is often 
something of a reproach to our engineers at the present 
day that their education is so narrow. Let not the mere 
humanities and general education be neglected. On the 
other hand, we think there is a great deal to be said in 
favour of the school which runs a good workshop, from 
the point of view of keeping these bovs with mechanical 
tastes Interested in engineering matters. It appears to 
us, however, to be quite impracticable to follow the idea 
of the navv ; and similarly it is impossible to follow the 
idea of the hospital in providing medical training for 
doctors, however excellent and admittedly desirable this 
may be. The great distinction between an engineering 
works and the navy, or a hospital or an art school, is that 
none of the three latter are run for profit. 

It is quite true, as Mr. TAYLOR remarks, that a university 
engineering department is largely divorced from practical 
engineering. The ideal arrangement would, no doubt, 
be to have the engineering school as an off-shoot of two or 
three large engineering works, half the time being spent 
in the school and half the time in the works. Unfortun- 
ately, however, it is necessary for a works to be run on a 
commercial basis and on one that shows a profit ; conse- 
quently it cannot be made subordinate to educational 
establishments, Moreover, this would not meet the 
requirements of so-called civil engineering. We quite 
admit that engineering education is not all that it might be. 
At the same time to suggest that education is a bad thing 
for an engineer is quite absurd. How would an engineer 
build a Forth Bridge, however heaven-born he might be, 
unless he were able to calculate the stresses involved in the 
construction he proposes to use? The engineering art 
is sufficient up to a point, but the more any specific branch 
develops the more necessary does it come to depend 
upon scientific data and scientific work if the best results 
are to be attained. It appears to us that the only way 
to obtain really satisfactory engineering education’ is for 
manufacturers and educationalists to combine in order 
to make the best compromise (for a compromise it must be), 
and this is largely what is taking place at the present time. 
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Continuous-Current Motors and Control Apparatus. By W. 
PERREN Maycock. (London: Whittaker & Co.) Pp. xvi. 4-331. 
6s. net. 

This book is elementary in character, but appears to be well 
adapted to the needs of those who have continuous-current 
motors installed on their premises, or of electricians with 
continuous-current installations in their care. It will also 
be of some use to the student for its description of modern 
apparatus. 

A large portion of the book deals with all kinds of starters, 
speed-regulators and controllers, including contactor gear, 
and with different methods of control. The descriptions are 
very full and clear, and contaia many diagrsn 11d photo- 
graphs. The explanation of the action cut th wreinuous- 
current motor is rather short, but contains sufficient informa- 
tion for the class of reader mentioned above. One chapter 


May 10, 1918. 


deals with torque and the uses and characteristics of shunt, 
compound and series motors, and another with efficiency and 
testing. In the last chapter extracts are given from the 
I.K.E. rules and other regulations regarding the installation 
of motors, and one section is devoted to troubles and their 
remedies. A series of questions appear after each chapter, 
which should be very useful in getting a clear understanding 
of the subject, although in some cases these questions 
require more knowledge than could be obtained from the text. 
In one appendix, methods of determining the resistance steps 
for starters are given, and, since logarithms are used in the 
calculations, a further appendix is added to describe how to 
use them. 

A somewhat misleading statement is made on page 5. The 
author states that a given machine when totally enclosed 
must be worked with less current than when open. We can 
quite imagine that an electrician, on the strength of this 
statement, might fit covers on a motor, run it on the same 
voltage at a lower output, and then be surprised that it heated 
up. However, 
The author has introduced his own ** hand-rule”’ for deter- 
mining the direction of flow of a current, byt it is really an 
adaptation of Fleming's well-known rule. and has lost somewhat 
in the adapting. 

On page 125, a maker's diagram of a multiple-switch starter 
is reproduced, and the author points out two mistakes in it. 
Surely when a firm has been good enough to supply the dia- 
gram, it would have been more courteous either to point out 
the errors to the firm and ask them to correct the diagram, 
or else to omit the maker's name.” However, it is not of great 
importance in this particular case, because one of the so-called 
errors is not an error, and the other is probably due to a 
mistake in preparing the block. R.G. J. 
Industrial Engineering : Present Position and Post-war Out. 

look. By F. W. LANCHESTER, M. Inst. E. (London : Constable 
"& Co., Ltd.) Pp. GL. Is. net. 

Readers will recall the stimulating Presidential Address 
delivered by Mr. Lanchester before the Junior Institution of 
Engineers in December, 1916, which was dealt with in these 
columns at the time. This is now published in volume form. 
Mr. Lanchester has combined with an analysis of technical 
engineering problems some consideration of the economic 
aspects, and his remarks on the relations between Capjtal and 
Labour provide food for thought. While sympathising with 


the natural desire of the craftsman or engineer to better . 


his position, he is opposed to any “ conspiracy of persons to 
hold up industry for their own personal gain and benefit.” 
Co-partnership and profit-sharing are discussed, the author 
remarking that the whole psy chology of the working man is 
against allowing him to shoulder any of the gamble of industry. 
An increase in remuneration therefore should take the form 
of an increase in pay on the piece-work or bonus system, 
rather than profit-sharing. In particular Mr. Lanchester 
emphasises the need for closer relations between engineering 
and industry, and the w ide field open to the ‘ industrial 
engineer. 


Correspondence. 


ELEMENTARY PRINCIPLES OF CC. 
WINDING. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sir: I appreciate Mr. MacCall’s comments in your issue of 
May 3. 

The suggestion that the meaning of terms used in desc aig 
armature windings should be standardised is good. Possibly 
the International Hlectro-Technical Commission might do 
something in the matter. 
and standardised I hope they will be carefully chosen. It is 
to be hoped, for instance, that they may be words whose 
‘formation may follow the conventions of good etymology 
(if indeed there are any such conventions !) and not be freaks 
like © oscillograph ” deceleration.” 
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such statements are by no means general. 


our principals. 


' Sunday, May 19, and Monday, May 20.—Commandant’s 


But if new terms are to be coined 
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I did not know that I had claimed “ for multiple windings 
that they simplify the design of brush gear,” but such is, 
I think, quite a reasonable claim. We have, for instance, 


in the laboratories of the Northampton Institute a 600 ampere 


100 volt 4 pole C.C. generator, which has a singly re-entrant 
duplex wave winding, and requires, therefore, only two sets 
of brushes. None but a multiplex winding would have made 
possible such a simple design of brush gear.—I am, &c., 
London, May 4. F. M. Denton. 


COMMERCIAL DEVELOPMENT OF ENGINEERING 
IN CHINA. 


, TO THE EDITOR OF THE ELECTRICIAN. 


SIR : The two articles by Mr. S. W. B. McGregor, recently 
appearing in your columns, have naturally been read with 
keen interest in China. His account of conditions in this 
country are, in the main, correct, and such errors as do creep 
in are scarcely surprising in view of his short stay here. Our 
present object in writing is to call attention to a serious mis- 
statement in the latter part of his second article. He states 
(his own italics) : “ To-day there exists only one British merchant 
firm in the whole of China that has the necessary ramifications 
throughout the country and still maintains an engineering 
department.”’ Later he says that this one firm is “the official 
purchasing agent for certain Government railways.” This 
statement should be qualified. For example, although we 
are not official purchasers for any railway, we, as another 
British merchant firm, most emphatically do possess the 
necessary ramifications throughout China, and we do maintain 
an active, even an aggressive, engineering department. We 
already hold some British engincering agencies of the first 
importance, and we believe that we have been able to satisfy 
Our organisation is capable of handling a 
few more branches that would not compete with our present 
agencies. The difficulty at present is, however, to persuade 
British manufacturers that now is the time to build up an 
organisation for “ after-the-war ” trade, and to convince them 
of the folly of being as unprepared for peace as the nation was, 


alas, unprepared for war.—We are, &c., 


Per pro. ARNHOLD Bros. & Co., Lro. 
J. S. 8. COOPER. 


Legal Intelligence.. 


Mr. Ferranti’s Spinning Invention. 


Mr, Justice Sargant has granted the petition of Mr. S. Z. de Ferranti 
for the extension of his spinning patent for seven years from Aug. 20, 
1917, the new patent to be subject to the existing arrangement with 
Messrs. Coats, and the company has also agreed that the position of the 
inventor should be improved. 
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Volunteer Notices.-: 


LONDON ARMY TROOPS COMPANIES VOLUNTEER ENGINEERS. 
Headquarters: Balderton -street, Grosvenor-square, W.1, 
Officer Commanding, Lieut.-Colonel C. B. Cray, V.D, 
Orders for the Week. 


Captain of the Week.—Captain W. Hynam. 

Next for Duty.—Captain W. D. Bentley. i 

Monday, May 13.—No. 3 Company, 6.30-8.30. Reoruits’ Drill, 6.30- 
8.30. Signalling Section, 6.30-8.30. 

Tuesday, May 14.—Lecture on. Demolitions, 6.30. Physical Drill and 
Bavonet Fighting, 7.30. 

Wednesday, May 15.—No. 1 Company, Entrenchments, Revetments, 
&c., 6.30-8.30. Recruits’ Drill, 6.30. 

Thursday, May 16.—No. 2 Company, Entrenchments, Revetments, &c., 
6.0-8.0. Recruits’ Drill, 6.30. Signalling Section, 6.30-8.30, 
Ambulance Section, 6.30-8.30. Band Practice, 7.0. 

Friday, May 17.—Musketry for the whole Corps, 2.45-4.45. 

Saturday, Mav 18.—Knotting, Lashing, &c., for the whole Corps, 2.45- 
4.45. Musketry, 2.45-4.45. 

Parades at 
Waterloo Station, 8.45 a.m., for work at Esher. Bress: Marching 
Order, with Rifles. Midday and tea rations to be carried. 

SreciaL Notices.—All drills will take place at headquarters unless 
otherwise stated. 
The M.O. will attend for the examination of recruits on Thursday 

evening at 6.0. 

Summer Camp.—Arrangements are now being made for this Camp to 


_ start August 3rd. 
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Commercial Topics. 
_— 
Glass Control. 

The Minister of Munitions has issued an Order extending the pro- 
Visions relating to electric lamp glass in the Glass Control (Consoli- 
dated) Order, 1917, to vitrite and other glass used or intended for use 
in electric lamp caps for insulating purposes. 

The Order of 1917 prohibited the manufacture or delivéry of electrio 
lamp glass except for Government contracts or under the approval of the 
Controller of Glassware Supply. Applications in reference to the new 
Order should be made to the Controller of Glassware Supply, Ministry of 
Munitions, 22-23, Hertford-street, London, W.1. 

* * * * 
Power-driven Tools. 

Power-driven machine tools or woodworking machines and 
treadle lathes for woodworking or metal (3 in. centres and over) 
come under Regulation 30a of the Defence of the Realm Regulations. 

Intending purchasers must make application for permission to pur- 
chase the machines they require to the Exeeutive Officer of the Area 
Clearing House Board in their district. Firms (including auctioneers) 
must obtain permission to sell machines from the Controller of Machine 
Tools, Charing Cross Buildings, Embankment, London, W.C. 2 

* * * * 
Electric Power Development. 

In the course of his reply to the recent discussion upon Mr. Churchill's 
statement in the House of Commons regarding the work 
of the Ministry of Munitiqns, Sir W. Evans pointed out that without 
power there would be no production. They had had, therefore, to 
revise the gas and electric power of the country; and, indeed, 
was a curious fact that electric power supply had been doubled, or 
neatly doubled, since the beginning of the war. That had not been 
done without financing; they had had to lend money to a private 
company here and a manufacturing company there, or, in a case 
where the power was municipalised, to the Corporation, for, it might 
be, new power plant. 


` 


* * * * 


Development of Essential Industries. 

In a further interim report of Lord Balfour of Burleigh’s Com- 
mittee on Commercial and Undustrial Policy, certain essential 
industries are dealt. with. 

The staple industries such as coal, mining, iron and steel, engineering, 
shipbuilding, &c., are not touched upon, but there are, however, certain 
special commodities which are essential to national safety as being abso- 
lutely indispensable to important British industries and were supplied 
before the war entirely or mainly from present enemy sources or from 
sources under present enemy control. These include svnthetie dves, 
apelter, tungsten, magnetos, optical and chemical glass, &e. The 
Committee states that it seems to be certain that in the future industries 
of the nature dealt with in the report. will always require special and sepa- 
rate consideration, and that no general measure will be sufficient to meet 
their varving requirements. Therefore, the Committee recommends 
the establishment of a permanent Board—which might be called the 
Special Industries Board--charged with the duty of watching the course 
of industrial development, and of framing from time to time, when 
necessary, either on its own initiative or on the application of interested 
departments or persons, detailed schemes for the promotion and assis- 
tance of industries concerned with the production of commodities of the 
special character indicated. This organisation should take the form 
of a Board of commercial and industrial experts, associated with what- 
ever Department of State is entrusted with the care of the commercial 
and manufacturing interests of.the country and represented in Parlia- 
ment by the political head of that Department. It should be a statutory 
condition that, exe ept upon its recommendation, no State assistance 
by way of grant or subsidy should be given to any industry. and 
where financial assistance is given it should be a condition that the firms 
or companies in receipt of grants should be entirely British. 

In a memorandum to the report Mr. Arthur F. Pease states: ‘‘ If the 
suggestion that the State should, in normal times, give money grants 
towards the establishment or carrying on of ‘essential’ industries S, Or 
otherwise place certain trades or firms in a specially privileged position, 
were given effect to, it would form a dangerous precedent, and there 
is a fear that as time goes on more and more trades will endeavour to 
establish a claim to grants as ' essential ` or ' key ` industries. 


Electricity Supply. 
Extensions. 


Belfast.—It was reported to the Council last week that the difh- 
culties in regard to the acquisition of the site for the new generating 
station had been overcome. 

Sanction is to be sought for expenditure of £311,000 on the new station. 
A contract has been provisionally arranged with Messrs. Workman, 
Clark & Cò., to supply 1,500 kw. at their north yard, and 500 kw. at 
their south vard, and an arranzement has also been entered into with 
Messrs. Harland & Wolff for the Corporation to supply them with 1,500 kw 
three-phase current as soon as the new turbine is available, and 1,000 kw. 
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ot direct current as soon as it ce^n be safely supplied. Messrs. Harland 
& Wolff would want a further supply in 1919 when their total demand 
on the Corporation woul rise to 4,250 kw. The revenue from the supply 
of current to the shipbuilding yards would amount to about £70.000 a 
vear up to the end of the first vear.of peace, and negotiations are going 
on in regard to the conditions of supply for a subsequent period of 10 
vears, so as to safeguard the interests of the city. The estimates show 
that after the scheme has been completed there would be a substantially 
higher surplus available than at present. By the new plant the coal 
consumed per unit generated would be under 3 tb. instead of 44 Ib. at 
present, or a saving of some 20,000 tons of goal each vear. | Application 
has been made to the L.G, Board for sanction to a loan and to the Ministry 
of Munitions for licenses. 

Councillor Stirling said he foresaw verr large developments ahead 
for their electric undertaking, and these would be dealt with on a pradu- 
ally increasing scale. They would put in one 6.000 kw. generator, then 
another after that of 12.000 kw.. and then if development went on, as 
they believed it would, a 25.000 kw. machine. 


London County Council.—-On Tuesday it was decided to sanction 
loans of £10,734 to St. Pancras Borough Council and of £2,838 to 
Woolwich Borough Council for electricity supply purposes. 


General. 


Electrical Power Engineers’ Association.—This association has 
recently had a large influx of engineers engaged with electrical manu- 
facturers throughout England, and last week the East London 
Manufacturing Section of the E.P.E.A. was inaugurated. 

There was a good attendance of members of the technical staffs of 
electrical engineering firms in the district. Mr. G. F. Dewynter was 
elected chairman and Mr. E. Barnard honorary secretary, with a com- 
mittee of four. This section will be represented on the Divisional Council 
hy their honorary secretary. Similar sections in other areas are in 
prospect, and one will shortly be formed at Haves. Membership is now 
open to all qualified engineers engaged on power plants or with electrical 
manufacturing and contracting firms. 

Limavady.—The Urban Council has decided to close down the 
gas-works, owing to war-time conditions, and it is probable that 
public electric lighting will be introduced. 


National Electricity Supply.—A conference of representatives of 
north-east coast municipalities owning electric supply plants was 
held at Newcastle recently. 

The Lord Mayor (Sir Geo. Lunn) presided, and, in addition to New- 
castle Corporation, the following municipalities were represented : Dar- 
lington, Stockton, West Hartlepool, Middlesbrough, South Shields, 
Tynemouth, Sunderland and Berwick. 

The conference was held in private, but the Press were informed at the 
close that the conference had agreed that the generation of electrical 
energy for public utility purposes should be under public control. The 
following resolution was also agreed to: ‘ That this conference, whilst 
recognising that the unification, production and distribution of electrical 
energy over areas sufficiently large and carefully detined is desirable, does 
not endorse the recommendations in the report of the Coal Conserving 
Sub-committee, and agrees to appoint a committee to consider that 
report and prepare a reasoned statement in relation thereto.” 


Scottish Provisional Orders.— Applications tor Provisional Orders 
are being made by the Clyde Valley Electrical Power Co. (for addi- 


tional powers) and by Edinburgh Corporation (Tramways, &«.). 


Electric Traction. 


Bradford.—The Tramways Committee recommend the Council 
to increase each fare stage on the tramwavs bv $d. on and after 
June 1, but children under 16 will not be affected. 

Doncaster.—The Council has authorised the T ramways Committee 
to revise and increase the tramway fares. : 

Edinburgh.—The Council will shortly appoint a tramway manager 
at a salary of about £1,000 a year. 

L.C.C. Tramways.—On Tuesday the Highways Committee pre- 
sented a report to the L.C.C. recommending extensive alterations of 


the tramway service. 

The alterations include the reduction of the average length of the Id. 
stage from 2 to 1-8 miles. Stages will be divided into three sections— 
length of the 2d. stage to be six of such sections and of the 3d. stage nine 
sections, the maximum fare for a continuous journey to be 4d. The I4d. 
and.2}d. fares, ordinary transfer and children’s reduced fares are to be 
abolished. Workmen's single tickets to be Id. for four consecutive 
sections, and 2d. ‘for any distance on one car. Return workmen’s tickets 
to be 2d. for a journey ineach direction over four consecutive sections on 
one car. Return tickets to be issued at 3d. for any distance on one car, 
with transfers as now given for 2d. return. Passengers now paying 2d. 
on the Woolwich route to pay 3d., and those paying 4d. to pay 6d. 
Average distance for a workman’s penny to be 2-4 miles or 4-8 miles for 
2d. return. The alterations are made as the estimated revenue for the 
coming year will be insu fticient to meet expenses, &C.—-£205,290, a figure 
which includes £113,000 for increased war wages. It is calculated, in 
addition, that renewals will cost £125,000. 

After discussion, the recommendations of the Highways Committee 
were adopted: 
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Manchester.—The City Council has approved an agreement with 
Mr. J. M. M’Elrov, by which he will remain manager of the tramways 
for a further tive years at £1,500 per annum. 

It has been decided to abolish workmen’s fares and halfpenny stages 
and the penny stage has been also reduced from 24 miles to 2 miles. 


Salford.—Last week the Council authorised an increase of the 
tramway fares. 

The chairman of the Tramways Committee (Ald. Linsley) stated that 
during the last three years expenditure had increased by £115,000, 
owing to the war bonuses, increased wages, higher cost of materials, &c. 
The tracks were also badly in need of repair, and after the war a con- 
siderable sum would be needed to meet this expense. The last advance 
in fares brought in some £25,000, but that had all been swallowed up by 
the recent award of the Committee on Production to motormen and con- 
ductors. The workers were now asking for a still further advance. 


_Sunderland.—The Sunday tramcar service has been discontinued. 


Tramway Fares.—At the recent meeting of the Board of Trade 
Tramway Advisory Committee at Bristol,jit was decided to apply 
to the Government for power to raise the statutory limit of maximum 
fares by 100 per cent. throughout the south and south-west areas 
in view of the increased expenditure of wages and materials. 


Miscellaneous. 


Application for Extension of Patent.— Prof. J. A. Fleming, D.Sc., 
has given notice of intention to apply for an extension of the term 
of letters patent No. 24,850/1904. 


Electrieal Trades Benevolent Institution.—-The annual general 
meeting was held on April 29, Mr. C. E. Hunter presiding. 
The GHatgMaAN, in moving that the report and accounts be adopted, 
said the total contributions for 1917 were £781. 14s. 6d., compared 
with £608. 12s. in 1916. The total, alshough better than that of the 
previous year, was very small; but the fact that the annual festival had 
not been held was largely the cause. He suggested that, as long as 
festivals could not be held, chairmen of the annual general meetings 
should make appeals in the same way as if they had been chairmen of the 
festivals. The subscriptions were £251 (against £270. 3s. 6d.), the 
falling off being largely due to the war, as many members were on active 
service. The total dividends, together with income tax, which had been 
deducted (but which was recoverable), amounted to £382. 14s. 8d., 
against £327. 6s. 3d. The cost of working the Institution was £158. 
18s. 4d., against £183. 15s. As the first object of the Institution 
was to build up a fund out of dividends on which pensions could be paid 
to members, the fact that £995. 10s. 10d. had been carried to credit of 
balance-sheet was very satisfactory. The secondary object was to give 


temporary relief to qualified destitute persons; but the present con- _ 


dition of the labour market was such that only in one case during the year 
had it been necessary to give assistance, and in that case the total amount 
was £10. The Institution now held £2,000 5 per cent. War Stock, and 
the total invested at cost price was £9,606. 3s. ld. Mr. Campbell 
Swinton, chairman of the meeting in 1917, gave a donation of £100, in the 
hope that by setting that example the invested funds would reach 
£10,000 in 1917. The Committee régretted that that stepping-stone had 
not been reached. He (Mr. Hunter) was willing to follow that example, 
and would give 100 guineas to the Institution in the hope that his example 
might be followed by others, and thus bring the invested funds, not 
to £10,000, but to £20,000. The Committee are extremely desirous of 
increasing the numbers of persons collecting, and ask for every possible 
publicity to be given to this matter in order that the heads and members 
of the staffs of rms shall appoint collectors. Concerts organised by 
Mr. Hobbs, of Cardiff, and by Mr. Fifield, of Bristol, had good results. 

In seconding the resolution, Mr. Raw Lines agreed with the chairman’s 
suggestion that an appeal should be sent out this year, and he hoped that 
Mr, Hunter would suggest something that would enable the Institution 
to reach the rank and file. 

The report and accounts were then unanimously adopted. The follow- 
ing were re-elected members of the Committee of Management: H. H. 
Berry, H. Bevis, E. J. Clarke, Lord Vaux of Harrowden, R. J. Wallis- 
Jones, S. D. White. Messrs. F. W. Fifield, W. E. Hobbs and G. C. Law 
were elected members of the Committee. Messrs: Price, Waterhouse & 
Co. were re-clected auditors, and Messrs. Sugden & Hextall, honorary 
| solicitors. Votes of thanks were passed to the B. E.A.M. A. (for granting 
the use of their council chamber for the meeting), and to the chairman 
for presiding. Mr. Eck, who proposed the vote of thanks to the chair- 
man, referred to the good work of the secretary (Mr. F. B. O. Howes), and 
stated that he anticipated the formation of local committees would be a 
source of great strength to the Institution. 


< Printers’ Pie, 1918.""—-We are glad tu hear that that ever- 
welcome annual, ** Printers’ Pie,” will be published on the 13th inst. 

Judging by the list of eminent authors and artists who have contri- 
buted to its pages, it will undoubtedly come as a cheery gleam to those 
on active service, in hospitals and camps, or at home. ‘‘ Printers’ Pie ” 
is published at 6, Great New-street, London, E.C., and is obtainable at 
all booksellers’ and bookstalls, 1s. 6d. net. 


« Trade Parliaments and Their Work.’—Mr. Benn’s articles on 
“ Trade Parliaments and Their Work ° will shortly be published in 
volume form by Messrs. Nisbet & Co. (Ltd.), price 2s. net, and may 
be ordered of any hookseller or newsagent. 


! 
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Tenders Invited. 


Water-Tube Boilers, Superheaters, Stokers, &c. 

SUNDERLAND Corporation invite tenders for the supply and erec- 
tion of two water-tube boilers with integral superheaters, mechanical 
stokers, vertical cast-iron tube economisers, steel plate chimneys, &c. 
Specification and form cof tender from the general manager, Mr. 
Alfred S. Blackman, Electricity Oftices, Dunning-street, Sunderland, 
and tenders to the town clerk, Mr. H. Craven, Town Hall, Sunderland, 
by first post May 29. See advertisement. 

Turbo-Alternator, Condensing Plant, Switchgear, Boiler, &c. 

Repopitca Urban District Council invite tenders for a 2,000 kw. 
3,000 k.v.a. three-phase ,turbo-alternator, with surface condensing 
plant, a cooling tower, additional h.t. switchgear, and a water-tube 
boiler and accessories. Copies of specitications, &c., from the con- 
sulting engineers, Messrs. Handcock, Dykes & Trotter, 11, Victoria- 
street, S.W.1 Tenders to clerk, Mr. J. W. Hobson, by noon May 13. 


IstinatTon (London) Lighting Committee require tenders by noen 
May 24 for (a) 5,000 kw. steam turbine, alternator, exciter, con- 
densing plant, switchgear, &c.; and (4) water-tube boilers, coal 
conveyor, telpher, steam piping. &c. Specifications from the Elec- 


~~ 


trical Engineer, Eden-grove, Holleway, N. 7. 


Electric Torches. 

Tenders are invited for the supply of electric hand torches, &c., 
to the N.Z. EXPEDITIONARY Force. Patterns and specification 
can be seen at the N.Z. Ordnance, 29, Bloomsbury-square, London, 
W.C. 1. Tenders by May 16 to the Chairman, N.Z. Contracts Board, 
31, Bloomsbury-square, London, W.C. 1. 


Appointments Vacant. 


Greenock Corporation require a meter inspector and tester, instal- 
lation inspector, junior draughtsman, fireman, switchboard and sub- 
station attendants for their electricity department. Applications to 
the chief engineer and manager, Mr. F. H. Whysall, Electricity 
Works, Dellingburn-street, Greenock. See an advertisement. 

A staff assistant is required for electrical office work in a Govern- 
ment department at Portsmouth. Salary £250 per annum. See 
advertisement. o 

A professor of physical chemistry is required for the University cf 
Cape Town, South Africa. Salary £800 per annum. Applications 
tu the High Commissioner for the Union of South Africa, 32, Victoria- 
street, London, S.W.1. 

An assistant district electrical engineer (£4 to £4. 10s. per week) 
a mechanist (£3 to £3. 10s.), and a foreman electrician (£3. 5s. to- 
£3. 108.) are required for the Engineer Services of the Northern 
Command. Applications to the District Electrical and Mechanical 
Engineer, Northern Command, 54, Swinburne-road, Darlington. 


Business Items. 
The address of the wholesale department and warehouse of Messrs. 


y 


Drake & Gorham is now Felix House, 67, Long-acre, London, W.C.2. - 


Telephones: Regent 3338 (2 lines); Telegrams: 
Rand, London.” — . | | 
Alfred S. E; Eckermann and Robt. L. Matthews (trading as the 
Linolite Co.), 25, Victoria-street, London, S.W.1, have dissolved 
partnership. 
Mr. H. Cobden Turner, of the British Westinghouse Co., 
appointed manager of Salford Electrical Instruments (Ltd.). 


Plant for Sale.—Oldham Corporation advertise for sale two 
Willans-Siemens 740 kw. sets. Particulars from Mr. F. L. Ogden, - 
Joint Engineer and Manager, Electricity Works, Greenhill, Oldham. 

Patent Development.—The proprietor’s of Letters Patent No. 
13,991/1910, relating to “ Controlling Electrical Apparatus from a` 
Distance,” desires to dispose of the patent or grant licences with a 
view to the adequate working of the patent in this country. In- 
quiries to Messrs. Cruikshank & Fairweather (Ltd.), 65-66, Chancery- 
lane, London, W.C. 2. 

Hints to Electric Light Consumers.—The British Thomson-Houston 
Co., Mazda House, 77, Upper Thames-street, E.C. 4, has prepared a 
folder entitled “ Hints to Electric Light Consumers,” which gives a 


“ Dragorlite, 


has been 


short and lucid explanation of what consumers must do in order to 


comply with the recent Light Restrictions Order. Quantities over- 
printed with contractors’ name and address can be supplied on 
application. 

Induction Motors.—The British Thomson-Houston Co. have 
recently issued descriptive list No. 2,142u, which gives illustrated 
particulars of the two and three-phase induction motors manufac- 
tured by them. The list, which contains tables of ratings, dimen- 
sions and shipping specifications of various types of motors, super- 
sedes the company’s list No. 2,142a. 


\ 
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Companies’ Meetings and Reports. 


ears 


Cuba Submarine Telegraph Co. (Lt1.) 


The 88th ordinary general meeting was held on the Ist inst., Mr. 
Cuas. W. Paris, the Chairman of the Company, presiding. 

The SECRETARY (Mr. A. C. Austin) having read the notice convening 
the meeting, and the report of the auditors, 

The CHAIRMAN said: Gentlemen, generally speaking, the volume 
of telegraphic business has increased, partly because it has not been 
permissible to use codes to the same extent as before the war, and 
also, I think, because of the delaya and difficulties of sending letters 
by post to certain countries, thus forcing the public to cable business 
transactions. It is a great satisfaction to your Board that we are able to 
show such excellent results for 1917 ; we have earned £65,203 by our tra fic, 
which is a record figure; last year it was £46,814, and that compared 
very favourably with the previous five years, but we must go back to 
1896 for the previous record, which was £59,499. Every month shows 
an increase on the corresponding month of last year. We also 
derived some extra tratlic from interruptions on competing lines. 
We have received £7,328 as interest on our investments, &c., and 
adding £7,637 brought forward, we arrive at a total of £80,168. 
The ordinary working expenses were £19,292, cable repairs £6,567 and 
income tax £2,701. A sum of £10,000 has been transferred to gencral 
reserve account, and £2,500 to pension fund, leaving £39,108 to be dealt 
with. We have already paid interim dividends at the rate of 10 per 
cent. per annum on the preference shares (less tax) and 5 per cent. 
per annum on the ordinary shares, ree of tax, and we now propose to 
pay final dividends at the same rates, and a bonus of 2 per cent. on the 
ordinary shares, free of tax, thus making for the year. 5 per cent. 
dividend and bonus of 2 per cent. for the ordinary shares. Working 
expenses are higher than last year, and we must be prepared for a further 
increase. A sum of £6,567 has been expended on cable repairs. 

Up to almost the end of the year the cables continued in good working 
order, but in September we had to repair one of our Batabano-Cienfuegos 
cables, and in November our main cable between Cape Cruz and Santiago 
gave way, followed by interruptions to three of the shorter coast cables. 
Fortunately we were able to hire the West India company's vessel for 
the repair of the main cable, the coast cables being repaired by one of 
the local steamers. The Batabano-Cienfucgos 1891 cable, which broke 
down in the beginning of last month, was repaired on the 16th, the 
cost of which will appear in the current vear's accounts. Happily none 
of these interruptions ‘affected the traftic. Our general reserve fund 
has again reached £100,000, and it should be further increased, for we 
must remember that we will need some fresh cable as soon as we can 

ure any, the expense of which is now at least double what it was 
fore the wer. These excellent results for 1917 bring us under the 
Excess Profits Tax, as we have considerably exceeded the standard 
allowance, based on pre-war results. The valuation of £128,220 of our 
investments now represents their market value, and it has not been 
necessary to make any further adjustment. Our company has done well 
in the past, and I see no reason to expect that it will not keep up its 
reputation. I had hoped that our colleague, Mr. Nosworthy, would have 
been with us to-day. You will remember that when we last met he was 
in Cuba, looking after the affairs of our company, but he was kept there 
longer than was expected, and afterwards he was delayed at New York, 
and then again in Brazil, where he represented the Amazon Telegraph 
Co. ; but I hope he is now on his way home, and may be here any day. 
He was well satisfied with our business in Cuba. 1 now move the adop- 
tion of the report and accounts. 

Mr. ALEX. G. LOW seconded the motion, which wa scarried unani- 
mously. The final dividends and bonus for the year as recommended 
were declared; Mr. Alex. G. Low was then re-elected a director, and 


Messrs. Gane, Jackson, Jeffreys & Freeman were re-appointed auditors. 
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ANGLO-AMERICAN TELEGRAPH CO. (LTD.)—The report of the direc- 
tors for the year ended March 31, 1918, states that three quarterly 
interim dividends of 15s. per cent. on the ordinary stock, and £1 10s. 
per cent. on the preferred stock, have been paid, absorbing £157,500, 
and on Feb. 1 last the directors paid the final dividend for the year 
ended Dec. 31, 1917, amounting to £1 10s. per cent. on the ordinary 
stock, £1 10s. per cent. on the preferred stock, and £1 10s. per cent. on 
the deferred stock. These payments absorbed £262,500, being the rent 
paid by the Western Union Telegraph Co. for the year, equal to 3} per 
cent. on the ordinary stock. 6 per cent, on the preferred, and 1} per cent. 
on the deferred stock. The balance (£71,428) includes £5,803 interest 
received, and £65,625 is available for payment of dividends for the 
quarter to March 31, 1918. 


BRITISH WESTINGHOUSE ELECTRIC & MFG. CO. (LTD.)—Mr. J. 
Annan Bryce, M.P., presided over the annual meeting on Monday, and 
said that the available profit for the year was £194,403, compared with 
£311,199 in 1916, a falling off of £116,796, while the net profit was 
£88,124, against £199,346. That result was due in part to the conditions 
in Russia, which had made it necessary to provide a considerable sum 
in respect of outstandings in that country. Moreover, it had been 
thought prudent to provide considerable sums for development and re- 
search work. In no industry were changes more rapid and more nume- 
rous than in theirs, and every day developments requiring the expendi- 
ture of large funds in research and experiments were taking place. The 
labour position had become steadily worse, and there had been continual 
and increasing diffioulties in obtaning raw materials even at the greatly 
enhanced prices which had been ruling. Owing to those adverse factors, 
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completion of orders had been stispended and deliveries postponed, with 
the resnit that in many cases the estimates of cost had proved to be 
inadequate. Another cause adversely affecting profits had been the 
fact that a considerable part of their business had been Government 
work, in which margins were cut very fine. After the war there would 
he an immense field for expansion, for not only would a great part of the 
world require reconstruction, but the experience and necessities of the 
war had shown that in this country one of the main elements of economy 
in its resources would be the development of alectrie power from large 
central stations. For such work the Company was well laid oat. Until 
shipping restrictions began to impede their b siness they were building 
up a good Continental and ex port business, and though it was suffering 
at present, it was to be hoped that it might recover and extend after the 
war. The operations of the works committee had produced a more 
harmonious feeling between the workers and the management, and in 
view of the increased svirit of trust and mutual respect the management 
looked forward with contidence to the assistance of the committee in the 
handling of the difficult: problems likely to be presented by demobilisa- 
tion. Much good research work had been accomplished during the vear. 
The scope of the department bad been considerably increased and the 
equipment and personnel strengthened. There was nowunder consideration 
a comprehensive scheme in connection with research and development, 
Sir E. V. HeLey. K.B.E. who seconded the resolution for the adoption 
of the report, said that when the representatives of the Metropolitan 
Carriage, Wagon & Finance Co. and Messrs. Viekers took their seats 
on the Board the results of the vears trading to that date were tound 
to be very unpromising, although there had been a welcome improve- 
ment in recent returns.an } particularly those for Jannary and February. 
In the past it had been the practice to rely largely on America for designs 
and improvements in apparatus. but in the national interest they could 
not afford to do so any longer. The Company was now British owned, 
and it must stand on its own feet. They intended to build up that busi- 
ness until it could take its place among the foremost industries of the 
world, for electrical enterprise had been too lony in the hands of other 
nations. ‘To cope with the Regn eompetivion they would undoubtedly 
have from the Germans after the war they must be thoroughly up-to- 
date, and to that end the directors had decided to develop a department 
for research and scientific study. Last) year the shareholders were 
warmed that there must soon be further expenditure on capital account. 
When the capital of the foreign companies wits increased it was necessary 
that the Company should take up its proper proportion, as otherwise 
they would lose their voting control. ‘The sums required would be large. 
and he wax inclined to believe that they could only be oht ained from one 
source—the ordinary shareholders. The capital was very badly balanced. 
and he had no hesitation in saving that it wanted redistributing. It 
was doubtful if a 15 per cent. dividend would ever be paid on the pre- 
ference shares. The majority of the preference shareholders would agree 
to a curtailment of their privileges in the interests of the Company. 
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BRITISH COLUMBIA ELECTRIC RAILWAY CO.—The Parliament of 
British Columbia has granted powers to the City of Vancouver to elimi- 
nate the jitney (motor-car) competition in,the City of Vancouver and 
between that city and New Westminster. 

EDISON SWAN ELECTRIC CO. (LIMITED & REDUCED.)-— A^ petition has 
presented to the High Court to confirm a resolution for reducing the 
capital from £888,071 to £698.307. A list of ereditors (other than 
debenture holders) on April 20 last has been prepared, and creditors 
whose names do not appear in the list must send particulars by June lí 
to the company’s solicitors (Messrs. King, Adams, Cotton, Voysey & 
Macnien), 15, Dowgate-hill, E.C. 4. : 

SIEMENS BROS. & CO. (LTD.)— Various reports have appeared in the 
Press as to the future of Messrs. Siemens Bros., but we understand the 
actual position is that certain shares in the company which before the 
war were held in Germany were vested in the Public Trustee, and n 
only have been sold. As already announced, these shares were recently 
transferred to a British syndicate, headed by Messrs. C. Birch Crisp & 
Co., of London. Mr. C. B. Crisp is chairman of the British Bank for 
Foreign Trade. The syndicate undertook to alter the articles of peas 

tion in conformity with the requirements of the Board of T rade, and tha 

has been done. The directors are now Sir Wm. Bull, M.P., i 
Chauvin, Sir Clifford J. Cory, M.P. (chairman of Cory Bros. & Co, an 

director of the Barry Railway Co.), Lord Queenborough (director of the 
British Bank for Forcign Trade). Mr. G. Mure Ritchie (chairman 
Palmer’s Shipbuilding Yard), and Mr. J. H. Thomas. Mr. YW. W heele 
is secretary. . 

- In Pearce the statement that “ care has been taken in the sale ae 
shares that no one should be allowed to purchase who could bring a’ ue 
amalgamation with any other electrical concern,” this is, a eae 

incorrect, the tendency being rather to build up big combinations t a 

to make it impossible for small firms to come together. — In the case y 

the Union Cable Co. there was a proviso that they should not enter = 
any electrical trust or combine, but recently those conditions have 
dropped. 

SUBMARINE CABLES’ TRUST. —Notice is given that 49 
this Trust were drawn on the lst instant for payment, 
income, on and after that day at Messrs. Glyn, Mills & Co., en 

. street, E.C. The numbers of the certilicates are given in an advertise 


certificates of 
out of surplus 
67, Lombard- 
ment. 


Mr. &. | 


THE ELECTRICIAN: 


THE OLDEST WEEKLY ILLUSTRATED JOURNAL oF 


ELECTRICAL ENGINEERING, 


INDUSTRY, SCIENCE AND FINANCE. 


ESTABLISHED 1861. 


[vor uxxxs.] 


No. 2,087. 


FRIDAY, MAY 17, 1918. 


PRICE SIXPENCE. 
By post, 7d. Abroad, 9a. 


CONTENTS, 
Notes weer rece ee se cccces seve ree saccerseeennosses vers eeroaces ő 
Arrangements for the Week ....eseoseessoseos:seeeeeo ir erdate 00 
Flickering of Electric Lampe. By K. Simons. Illustrated ...... 36 
An Electrolytic Metering Can. Illustrated .......+0. ieweeeeecur 200 
Some Notes on Loop Tests fos Fault Localisation. By G. W 
Stubbings. Illustrated ....... eae sa oie PEA E E twee aces 40 
A British Electrical Proving House ........ EUNN TEET 41 
U.S.A. Production and Distribution Costs . EEE E vee 43 
AN ELECTRICAL PROVING HOUSE ...sesssessso images ERETT . 
REVIBWS ....... eae PeTTTTTertre ree seeesesseecesecese 44 
CORRESPONDENCE 22... .c.cccccccccccccecccccrccsscccccecseess 46 
Trade Parliaments and Their Work. "By E. J. P. oo riris t eran “40 
Provincial Electric Supply Committee.. ..es.s.eseesecesosceseeo 47 
The Static Machine of the Medical Supply Association. Illus. .. 47 
PARLIAMENTARY INTELLIGENCE ..--..2000.. avenees Seivieie sce we . 47 
LEGAL INTELLIGENOB......ccccecccecssccces ais aisiewea tenes Seere - 48 
Volunteer Notices ......... errr or SebesGeAeGe she kote seae. 40 
Patent Record. eeeee COHOOSHC CHE HSER HESCHHSHOSHSHHHSHHHSHSHSEEOHEHLEEHEHES 48 
Conimercial Topoa EMTA TEE O DANA Serissseinooneasost 49 
Electricity Sup ly C E S e a O e S E e (E O U O E @eveseeeveeoveenee 20 ee ee E] 49 
Tenders Invi and ‘Accepted . eeeneeeeeoovoaonreetone ee ee eeneee ed 52 
Companies’ Meetings and Reports. ease rer rr tee ee sses 53 
p nnn 


Notes. 


The Education Bill. 

AN important point in education has been raised by an 
amendment to Clause 10 of the Education Bill now being 
considered in Committee. Clause 10, Sub-Clause 3, reads 


as follows :— 
‘“ The obligation to attend continuation schools under this Act should 


not apply to any young person :— 
“ (ii) Who is shown to the satisfaction of the Local Education 


Authority to be under suitable and efficient part-time instruction in 
some manner for a number of hours in the year (being hours during 
which, if not exempt, he might be required to attend a continuation 
school) equal to the number of hours during which a young person 
is required under this Act to attend a continuation school.” 

Into this Clause Mr. J. H. WuireHovuseE has introcdued 
the following amendment in the form of an addition :— 

“ Provided always that no young person shall be required by his 
employers or by a Local Education Authority to attend any school or 
classes held at or in connection with the place of his employment as a 
discharge of the obligation imposed upon him under this Section.” 

If this amendment is carried it will have the effect of des- 
troying all efforts by engineering and other firms to provide 
instruction for their apprentices. We cannot think that 
Mr. WHITEHOUSE is in touch with what is being.done at the 
present time in this direction. There is no question that 
instruction in the factory is of an extremely useful character, 
because it is provided by the employer to meet the require- 
ments of the apprentices, and the employer, of all people, 
knows just what is likely to prove useful to the apprentice. 
We do not say that all such courses are necessarily efficient, 
but the Bill already provides that these courses must be re- 
cognised as being efficient by the Local Education Autho.ity 
before they can be accepted. We think it wceu'd be a great 
misfortune if schools of instruction, Jike that established by 
-the British Westinghouse Co., were rendered impossible. 
It is also doubtful whether the Government dockyard schocls 
would be permissible under the conditions sought by Mr. 
WHITEHOUSE, Considering that the Loca] Education Author- 
ity is to decide on the question of efficiency, which should 


certainly be a sufficient safeguard, we trust that a strong 
effort will be made to throw out what we can only regard as 


a very mischievous amendment. 
=i 


A Tribute to Oliver Heaviside. 

Ovr readers will be glad to learn that the work of OLIVER 
HeAaAVIsIpE has been recognised by the American Institute 
of Electrical Engineers, and that he has been elected an 
honorary member of that body. The corresponding honour 
was conferred by our Institution of Electrical Engineers in 
1908, just 10 years ago. The case of HEAVISIDE is remarkable 
as an instance of slow recognition of the value of work of the 
first importance.’ As early as 1887 he demonstrated theo- 
retically the advantage of inductances in telephone circuits, 
urging that practical experiments should be made in this 
direction, but the value of the suggestion was not appreciated 
by our own Post Office officials, nor was his work appreciated 
to any considerable extent by scientific men at that time. 
We need scarcely remind our readers that quite a considerable 
amount of HEAVISIDE’s work was published in the columns of 
Tue Exvectrician. In Volume I. of his. “ Electro- 
magnetic Theory,” published in 1893, he suggested the “ inser- 
tion of inductance coils at intervals in the main circuit,” and 
he pointed out that ‘‘ this means using coils of low resistance 
and the largest possible time constants.” A good many years 
have elapsed since then, but the Pupin cable has been the result, 
and we need scarcely say that this is now being largely used 
in the United States. We need not refer particularly to other 
work of OLIVER HEAvVISIDE. It is well, however, to point 
out that here we have a remarkable case showing the great 
value of mathematical science of the highest kind when used 
as it should be used. Unfortunately, there are but few men 
capable of applying mathematics in this way, but it is well 
to bear in mind that when we are seeking for finger posts to 
further advances, mathematical science can probably show 
us the way with more certainty than any other branch. It is 
well, then, that the work of OLIVER HEAvISIDE should be 
recognised, and at the present time, of all times, when the 
United States and Great Britain are working together in a 
common cause, the compliment will be appreciated by British 
engineers and men of science. ` 


ee eee 
Interim Industrial Reconstruction Committees. 
ALTHOUGH there are many industries sufficiently organised 
to appoint Joint Standing Industrial Councils, as recommended 
by the Whitley Report, there are, nevertheless, many indus- 
tries which are not so well organised as to permit of a step of 
this kind. To meet these cases it is proposed by the Minister 
of Reconstruction that Interim Industrial Reconstruction 
Committees should be formed consisting of an equal number 
of representatives of employers’ organisations and trade 
unions. Where there is lack of organisation it is only natural 


‘that the programme laid down for such committees should 


be somewhat indefinite. The functions of the committee must 
depend somewhat on the special circumstances. It may be 
difficult to say off-hand what questions should be handled 
by such bodies or what problems should be delegated to 
existing organisations. But we can at least say that there 
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is a great deal of work for such committees to take in hand, 
including many specific inquiries by Government Depart- 
ments. For example, there is the promotion of industrial 
organisations and questions of employment and the supply 
of raw materials. Provision in these directions must be made 
for the transition period. There must be co-operation in 
restoring, and increasing, the productive capacity of the 
country and in assisting the progressive development. of each 
industry concerned, Further, there are such important 
questions as the arrangements for demobilisation, war pledges 
affecting industry, schemes to meet possible unemployment, 
and the training and emplovment of disabled men. In order 
to assist the formation of such committees, the Ministry of 
Reconstruction has drawn up a dratt c mstitution which 
should prove useful, at least as a basis of discussion, Although 
an Interim Industrial Reconstruction Committee cannot be 
thoroughly representative of its particular industry. it should 
certainly prove a useful stepping stone to the Joint Industrial 
Council by which it would in due course be superseded, 


C iigineaaisere: 


Modern Languages in our Education. 

THE war has shown the vital importance to this country of 
a knowledge, not only of the languages of other nations, but 
of their customs, methods of business and habits of thought. 
To the scientific and technical worker, especially, some know- 
ledge of foreign languages is viry necessary. We are, there- 
fore, glad to note that the Report just issued by the Committee 
on the Position of Modern Languages in the Educational 
System of Great Britain, strongly emphasises the importance 
of this subject. From the historical data presented we gather 
that the study of modern languages at our schools and colleges 
1s of quite recent growth. At Cambridge, for example, a 
test of pronunciation and spoken language was not introduced 
until 1894, and even then was optional. In schools, even on 
the recently organised modern sides, insufficient encouragement 
was given to the study of languages, and especially foreign 
history, and the conditions are not such as to attract capable 
teachers. Business firms generally attached too little value 
to foreign languages and were often content to rely upon 
foreign clerks for such work, though it is at least satisfactory 
to observe that 93 firms encourage their emplovees to study 
modern languages by payment of fees, &c. Stress is also 
laid on the importance of modern languages to many Govern- 
ment Departments, especially the Foreign Office, the Board of 
Education, and the Board of Trade. In the Army and Navy 
facilities for instruction have been insufficient. Lord CRoMER 
points out the special value of a knowledge of foreign languages 
to o fficers in the Navy, who visit ports in all parts of the world, 
and are oten involved in diplomatic negotiations. The 
"recommendations in the Report cover very wide ground, and 
although there are dissentients on minor points, the Committee 
are unanimous on the main lines of procedure. Their sugges- 
tions for fostering the study of foreign languages in schools 
and universities and in specially created institutions for the 
purpose, and their endorsement of the vital importance of the 
subject to science and industry, and to Government officials, 
will, we hope, receive serious consideration. 

nc NE Gon 

Commercial and Industrial Policy.— We have received from 
Mr. J. S. Hecht a number of interesting communications in 
regard to the recent report of Lord Balfour of Burleigh’s Com- 
mittee. These communications deal with the principles of 
free trade, wages, prices and kindred subjects. . With many of 
Mr. Hecht's views we agree, though not with all. Unfor- 
tunately, owing to the severe restrictions on our space in these 


days, we feel that we must limit our comments to technical 
matters rather than to topics of a very controversial character. 
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Committees on Signalling Appara.us in the United 
States—We observe that the Associated Manufacturers 
of Electrical Supphes in the United States have formed a 
Signalling Apparatus Section. Committees of the section 


_ have also been formed to deal in detail with various acces- 


sornes coming under the head of signalling, including bells 
and buzzers, contact devices, fire alarm apparatus, signal 
gongs, telephone apparatus, and telegraph instruments. 
The work of these committees will doubtless be directed 
‘towards determining the most efficient forms of apparatus 
with a view to standardisation. 

remand for Small Motors in ‘ndia.— According to the 
“Indian Textile Journal” there is a very promising field for 
electric motors for miscellaneous industrial purposes, including 
small cotton and grist mills, printing presses, elevators, and 
brass and wood-working machinety in India. Local producers 
of electrical energy would be interested and glad to co-operate 
with such a project, if promoted on the ground. Motors of 
medium grade and cost would probably be best suited to the 
market. The war has changed conditions materially and 
previous British sources of supply have been largely cut. off, 
but in the future this market will deserve cultivation and 
should not be lost sight of even now. 


The Heavy Steel Industry in India.—Among the Papers 
read at the recent annual meeting of the Iron and Steel Insti- 
tute was one by Mr. An rew McWilliam, Metallurgical 
Inspector to the Indian Munitions Board, on the heavy steel 
industry in India. Some historical notes on the industry, 
which appears to have been started by Mr. J. M. Heath on 
the Madras Coast in 1830, are given. Since the outbreak of 
war, considerable progress in making shell steel has been 
made, while the manufacture of rails, tish-plates and structural 
steels is now firmly established. It is interesting to note 
that three of the laboratory workers are Indians, and have 
proved to be skilful and reliable. One of these, Mr. Aloke 
Nath Bose, was formerly at the University of Birmingham. 


Agricultural Ma*hiner7.—A useful Paper on the above 
subject was read by Mr. F. S. Courtney before the Royal 
Society of Arts on April 17. A variety of machinery, including 
ploughs, harrows, seed drills, potato planters, reapers, hay- 
making and threshing machinery, &c., was described, most of 
the appliances, however, being mechanically driven, although 
several examples of operations for which electrical driving is 
specially suitable were mentioned. Among the latter are 
grist mills and pumps for irrigation. The chief difficulties 
attending the wider use of electricity are, no doubt. lack of 
facilities for electrical distribution and high first cost. In 
this country most of the farms are small and the average 
farmer is not a capitalist and cannot afford expensive appa- 
ratus. It is probable, however, that in the future the trend 
towards fuller use of agricultural machinery will be stimulated 
by shortage of labour. | 

The Chinese Wood-Oil Jndustry.—The “ Journal ” of the 
Royal Society of Arts, quoting from a recent United States 
Consular Report, refers to an interesting industry developed 
in China, the distillation of oil from several varieties of spurge 
wood. The oil is collected from the fruit, which resembles 
hickory nuts in size but is more like Brazil nuts in appearance. 
The yield is about 40 per cent. of the weight of the kernels. 
The oil is widely used in China for outside work and is said to 
excel linseed oil for many purposes. It is largely used for 
painting and as a preservative, and, in conjunction with various 
minerals, for varnishes and waterproof coatings. The output 
has increased by 45 per cent. during the years 1912-1915, 
and the demand in foreign countries, particularly the United 
States, is steadily growing. The possibility of growing the 
tree in other countries is receiving attention, and investigations 


appear to show that it could be cultivated with success in some- 


of the southern states of America. . 

Electre Motor; for Sheep Shearin?.—The “ Electrical 
Review and Western Electrician ” describes an interesting 1n- 
stallation in Public Service Company’s system, at Stockdale, 
Ill., U.S.A. It consists of six motors, of 53 H.P., at a feeding 
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and sheep-shearing station situated on the Rock Island rail- 
‘road. In addition to pumping water, elevating grain and 
. grinding feed by motor power, a 5-H.P. motor is connected by 
a line shaft to 10 shearing stalls, and in each stall a shearing 
machine is operated by a flexible shaft, the latter being con- 
nected by gearing to the line shaft. The shearing capacity of 
this outfit is 1,300 head of sheep per day. Sheep are brought 
to this place from the western ranges. Here they are rested, 
fed and sheared before sending them to the mutton market. 
Sheep-shearing by electricity, it is stated, is not new at many 
of the big sheep ranches of the West, but the installation is 
interesting as showing the many different applications now 
being developed for electricity in pastoral and agricultural 
work. 

Blast Furnace Practice.—Several communications made 
at the annual meeting of the Iron and Steel Institute related 
to practice with blast-furnaces. The report of the committee 
on this subject summarises the replies to a series of inquiries 
addressed to all owners of blast-furnaces in this country. 
Mr. T. C. Hutchinson describes some modifications in practice 
and design that led to considerable fuel-economies—in one 
case a reduction of coke-consumption by 2 cwts. per ton, and 
an increased make of 33-7 per cent. of iron. The saving in 
fuel was 
in the furnace by the increased size of the bell, and the life 
of the furnace-lining was also considerably improved. A 
Paper by Dr. E. E. Stead on “ Blast Furnace Bears ” makes 
interesting reading. “‘ Bears,” it should be explained, ‘are 
the masses of metal which are found below the hearth level 
of a blast furance after the furnace has been blown out. The 
author analysed a number of bears and with some curious 
results. Quite a surprising variety of compounds and crys- 
talline metallic formations were found to occur, among the 
substances noted being nitrocyanide of titanium, large idio- 
morphic crystals of double carbide of manganese and iron, 
and carbonless iron masses, rich in phosphorus. In many 
bears the lower central axes have a columnar structure closely 
resembling the basaltic formation of Staffa and the Giant's 
Causeway. ‘One authority,” one learns, “ claims that he 
had found diamonds in a German bear, but they have not, so 
` far as is known, been discovered in English bears ! ” 


Institution of Electrical Engineers.—At the meeting on ` 


Thursday, May 9, the President, before calling upon Mr. 
Turnbull to read his Paper, said it had been arranged to set 
up a committee of the Institutionand other interested parties, 
including the B.E.A.M.A., to consider a detailed scheme for 
the formation of an association such as that outlined at the 
end of Mr. Gillott’s Paper on “ Electrical Cooking.” Similar 
action had been taken by the Council in connection with 
Mr. Andrew’s Paper on “Overseas Engineering Trade.” 
It was proposed to call a conference of those interested, 
including the B.E.A.M.A., Cable Makers’ Association, Associa- 
tion of Chambers of Commerce, Federation of British Indus- 
tries and British Engineers’ Association, with a view to ascer- 
taining whether in their judgment any action could be use- 
fully taken by the Institution towards promoting a body to 
formulate a scheme for furthering British trade. Arising 
out of Mr. McKinnon’s Paper, the Council had also decided 
to give effect to the suggestion he (the President) had made 
that a committee should be appointed to draw up a model 
maintenance agreement for secondary batteries, and the Council 


were writing to the Engineering Standards Committee suggest- ` 


ing the desirability of their undertaking the standardisation 
of details in connection with secondary batteries. 

The Council had also decided to take steps to set up an 
Electrical Appointments Board. It would have to be a body 
separate from the Institution in order to comply with the 
| requirements of the law, although it would be worked by the 

Institution. i 

The President then gave an account of the Council’s attitude 
on the subject of a British Electrical Proving House, which 
was dealt with in the Paper to be read by Mr. Turnbull that 
evening. This portion of the President’s statement appears 
in another column as part of the discussion on the Paper. 


attributed entirely to the better distribution 


THE ELECTRICIAN. ‘5 


` 


Obituary. 


J. G. BENNETT.—The death of Mr. James Gordon Bennett, pro- 
prietor of the “ New York Herald,” took place at Nice on Tuesday. 
ln 1883 Mr. Bennett, in association with Mr. James W. Mackay, 
founded the Commercial Cable Co., at first known as the Mackay- 
Bennett cable. 


C ‘ARLES S. GARNETT.—We regret to record the death, which took 
place on Sunday, of Mr. Charles S. Garnett, manager of Darwen 
Corporation electricity works, from pneumonia. Mr. Garnett, who 
was 40 years of age, was appointed chief engineer of the electricity 
works in April, 1901, when he was only 23, on the resignation of 
Mr. Stanley Clegg, to whom he had been assistant. 

Cuas. C. Howarp.—The death is announced of Mr. Charles C. 
Howard, tramways manager to Bolton Corporation until 1906, 
when he retired. ' 


DEATHS ON ActTivrE Servicr.—The following deaths on active 
service are reported :—- 

Capt. Geo. Leonard Andrews (R.G.A.), aged 43, who was killed ‘in 
action on May 3, was born in Calcutta and was educated in She field. 
He qualified as an electrical engineer, and held positions in connection 
with the tramway undertakings at Kidderminster, Hull, Sunderland, 

' Madrid and Lisbon, and was manager of the undertakings of the Para 
Electric Railways & Lighting Co. and the Pernambuco Tramways & © 
Power Co. He was a member of the Institution of Civil, Mechanical 
and Electrical Engineers, and was a B.Eng. of Sheffield and B.Sc. of 
London University. When war broke out he gave up his appointment 
in Pernambuco to join the Army. 

Major Richard Raymond- Barker (R.A.F.), M.C., who was killed on 
active service on April 20, in his 24th year, was a son of Mr. Edward 
Raymond-Barker. He assisted in laying from the “ Silvertown ” the 
Sydney- Auckland telegraph cable, and was also engaged in other cable- 
laying work. | 

Sec.-Lieut. Hubert Pumphrey (Cheshire Regt.), who has been killed 
in action, was formerly a student at the Durham College of Science, 
and an articled pupil of Messrs. W. P. Thompson & Co., patent agents, 
and afterwards resident partner of the firm at Bradford. 

Sergt. H. J. Browning (South African Rifles), who has died on active 
service in South Africa, was formerly a Post Office employee, and served 
as a military wireless telegraphist during the Boer war. He was employed 
as a telegraphist in South Africa, when he volunteered for service in the 
present war. 

Acting-Sergt. Wm. Geipel (R.A.F.), nephew of Mr. Wm. Guy-Pell, 
died as the result of a flying accident on May 4. He was developing 
into a brilliant pilot and had been recommended for a commission. 
He was formerly a student at Armstrong College, Newcastle, and was 
Spp nugad as an electrical engineer at Messrs. Richardsons’ Westgarth’s 
works. | 

Wireless Operator Ernest D. Morris, who has lost his life at sea through 
enemy action, obtained a first-class certificate in wireless telegraphy 
at 15} years of age. 

Pte. Wm. Scowcroft (L.N. Lancaster Regt. and Pte. Fred Fellows, 
of the same regiment, employees of the Bolton tramway and electric 
supply departments, respectively, have been killed in action 

Pre. H. W. Allan (R.W.F.), formerly engaged with Messrs. Dick, 
Kerr & Co., has died in action. 

Pte. W. Mareden, formerly a Darwen tramway employee, has also 
died in action. 


~ 


Personal. 


MinitaryY Hoxours.—Mr. L. Byng (Grenadier Guards) a director 
of the Gencral Electric Company, Ltd., has been awarded the Military 
Cross for distinguished service in the recent battles on the Western 
Front. 


Pte. W. Smith (L. N. Lancs.), and Pte. Richard Marshall (R.F.A.) 
formerly tramwaymen of Bolton and Burnley respectively, have been 
awarded the Military Medal. 

Pte. F. W. Langford Harris (K. O. R. Lancs. Regt.), formerly employed 
on the St. Annes and Lytham tramways, and who was wounded on 
April 9, has been specially mentioned in despatches by Sir Douglas Haig 

Pte. Geo. Macdonald, a former Burnley tramwayman, and of the 
“ Royal Edward,” which was sunk in August, 1915, has been awarded 
the Military Medal. 


.a- ~ a a y ee ee ee cee oe. 


Arrangements for the Week. 
THURSDAY, May 28rd. 
INSTITUTION OF ELECTRICAL ENGINEERS. 
5.30p.m. At the Institution of Civil Engineers, Great George- 
street, London, S.W. Paper on “ Some Transient Phenomena 
in Electrical Supply Systems,” by Prof. E. W. Marchant. 
FRIDAY, May 24th. 
JUNIOR INSTITUTION OF ENGINEERS. 
7.30p.m. At 39, Victoria-street, London, S.W. Lecturette on 
‘The Heating of Industrial Buildings,” by Mr. M. H. Jones. 
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Flickering of Electric Lamps.” 


By K. SIMONS. 


Flickering of electric lamps is often present both on direct-current 
and alternating-current systems. It may be caused by irregularities 
in the running of engines, peculiarities in the generators or reactian 
of loads on the network. Great trouble was experienced by the 
author at La Plata on a single- phase 42 cycle system with generators 
driven by Diesel engines. This caused him to conduct tests to 
determine what conditions favour flickering with a periodically 
varying source of light, the lowest frequency permissible with modern 
metal-filament lamps, the greatest voltage variation permissible 
on direct-current systems or on alternating-current systems of a 
frequency too high to produce flickering, the best method of measur- 
ing the frequency of flickering, and to examine the mechanical 
reasons that give rise to variatjons of engine speed and thus cause 
flickering. , 

Experimental results are already available on some of these 
points. It is known that the frequency at which flickering begins 
grows nearly proportionally to the loga- 
rithm of the intensity of illumination on 
the surface under view ; this law does not 
hold at very low or very high intensities of 
illumination. The magnitude of the total 
flux of light and the angle at which the 
illuminated surface is viewed also have an 
influence on the appearance of flickering. 
The sensitiveness of the eye to flickering de- 
pendson the ratio ofthe amplitude of the 
flickering to the average illumination, and 
so in making tests the superposition of illumination from sources 
other than the one under test must be avoided. 

If a variable illumination with amplitude AA is superposed 
on a steady illumination A (see Fig. 1), the ratio AA/A determines 
the strength of the ickering that is produced. l 
® The arrangement adopted in the present tests consisted in ex- 
amining a ground glass screen of diameter 20 cm. illuminated from 
the back, the observer being at a distance of 75 cm. Flickering 
could be produced by cutting off the light from a Nernst or arc lamp 
by an interposed rotating sector. The distance between the lamp 
_and the sector was found to have an influence on the flickering, and 
after some unsuccessful attempts to remove this variable factor it 


Fra. 1. 


` was decided to place the sector as near as possible to the lamp 5 


a fixed distance of 5 to 6 cm. 
The ground glass screen and observing tube were mounted on 


a photometer bench of 3 m. length, so that candle- power measurements 


Fic. 2. 


could be made. The surface illumination could also be calculat.d 
from the candle-p.wer o: the amp. its is:ance rom th screen and 
the disp21s‘on co ffic ent of the ground gla’s by, using Lamber ‘s 
formula. This gives for the radiation per sq. cm. 
, cl cosacosp , 
r= ra? 
1 


where I’ is the candle-power in the direction r, (Fig. 2) and c is a 
constant. If a and 8 are small we have 1” =cl’/R,’. 
- Ground glass obeys this law up to an angle of 20 deg., but only. 


on the assumption that all the light is absorbed and radiated again - 


by its particles. If the glass is so thin that the light that issues is 
composed partly of diffused light and partly of weakened trans- 
mitted light, then the illumination at the retina is 

cl’ cosacos 8 cl’ 

Baetm=2 pane RSP 


In this case the illumination of the screen is, no longer uniform. The 
uniformity was tested by photometric tests on selected portions of the 
screen, and different varieties of glass were tested viewed directly 
and at an angle of 11 deg. It was found to be important to keep 
the eye at rest. When viewing indirectly a slow frequency was 
superposed on the rapid flicker. This was traced to the fact that 
the sector was not mounted quite concentrically. The slow fre- 
quency flicker was also removed by replacing the belt drive by a 
direct drive and mounting a small fly-wheel on the motor shaft. 
This shaft ran at 1,600 revs. per min. and the sector had four open- 


* Abstract of an article in the ‘‘ Elektrotechnische Zeitschrift,” 
Nos. 37, 38 and 39, 1917. 
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It would have been preferable to use a motor running at a 
speed of 4,800 revs per min. with a sector of 180 deg. 
The observed results are shown in Fig. 3, in which the critical 
frequency n, at which flickering is just perceptible, is plotted as 
_ The flickering produced in glow lamps by alternating currents 
depends on the wave-shape of the E.M.F., being imperceptible with 
quite flat rectangular wave-form and becoming more noticeable as 
the wave becomes more peaky. Tests were made with an alternator 
giving a voltage following an approximate sine wave. It was inci- 
dentally observed that variations of the light were sometimes 
present on account of mechanical vibrations of the lamp filaments 
produced either by the vibrations set up by the motor or by forces 
a function of the illumination in HA per cm?. The horizontal scale 
is broken into four parts and the continuous and dotted curves 
correspond to direct and indirect observation respectively. Fig. 4 
is the logarithmic curve from which it will be seen that the frequency 
at which the Hickering vanishes is over wide limits proportional to 
the log of the intensity of illumination. The greatest sensitiveness 
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under the conditions of the measurement was obtained at an inten- 
sity of illumination between 0-05 and 0:1 HK /cm*. 

residing in the filaments themselves. Lamps showing this defect 
were avoided. The test results are given in the table :— 


| Critical Frequency. 
HK 


Type of Lamp. Volts. Hefnar Direct | Indirect 
or Observation. 
Carbon filament..../ 220 | 32 + 245 27-0 
Tantalum ............ 220 32 | 295 32-0 
Wotan ....c..ccccnces 110 32 | 28-5 31-0 
Wotan oo.e..eeeeeee | 220 | 32 29-5 32-5 
Half-watt ............ | 225 ' 1000 ` 27:3 29:5 


As expected, the thick filament of a 110 volt metal-filament lamp 
does not cool to the same extent during the passage of the current 
through its zero value as the thinner filament of a 220 volt lamp, 
and both of these cool much more than the carbon filament. The 
1,000 c.p. half-watt lamp lies between the carbon-filament and low 
candle-power metal-filament lamp. 

The tests described show that the troublesome flickering that led 
to these experiments did not arise from the frequency of the supply 
(42 cycles a second), but must have been caused by voltage variations 
of the generators. The effect of such variations was, therefore, 
investigated. A preliminary calculation shows that mechanical 
oscillations of the generator about a mean position give rise to 
fluctuations of the fundamental frequency with two superposed 
frequencies, the first producing variations in amplitude and the 
second mainly variations in phase. Measures were taken to re- 
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produce such variations and to measure them. In one method an 
alternating current was superposed on a direct current, and in 
another a resistance that could be periodically varied by mechanical 
means was inserted in the lamp circuit. The first method was 
discarded, as the alternator, connected in series with the battery 
- giving the steady supply, produced flickering on account of its 
remanent magnetisation. The second method was, therefore, 
adopted. The variable slider-resistance was actuated from a small 
motor through a connecting rod and eccentric. The measurements 
were carried out by two observers, one of whom varied the frequency 
of the fluctuations produced by the motor-driven variable resistance, 
and the other noted the moments when the fluctuations of the light 
just began or left off. Using a metal-filament lamp of 32 c.p. at 
220 volts, it was found that the critical frequency was the same when 
the fluctuations were superposed on a continuous current or on an 
alternating current, and that the variation of voltage necessary to 
produce flickering was greatly dependent on the frequency. Fig. 5 
shows that the lamp. was most sensitive to changes of voltage as 
regards the production of flickering when the superposed fluctua- 
tions had a frequency of about 6 cycles a second. Fluctuations 
above 60 cycles a second were not perceptible to the eye. 

As a result of these investigations it may be concluded that if it is 
desired to avoid flickering on a network supplied by a single machine, 
it is not sufficient to demand that the engine should have a certain 
cyclic irregularity, but it is more important to have regard to the 
number of impulses that it gives. For instance, if a high-speed 
compound engine runs at 200 revs. per min. with a frequency of 

7% 
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200 x 4/60=13-3 cycles per second, the greatest voltage variation 
would be about 2 volts according to the curve (Fig. 5), and, if the 
mean voltage were 220 volte, the limiting cyclic irregularity would 
be 5=2/220=1/110. If, on the other hand, the drive is obtained 
from a three-cylinder Diesel motor running at 250 revs. per min., the 
impulse frequency would be (250 x 3) /(2 x 60)=6-17 cycles a second. 
For this frequency flickering would be already: perceptible at 1-1 
volta and the limiting cyclic irregularity would be 1-1 /220=1/200. 
If the type of excitation and the armature reaction increases the 
fluctuations in the voltage, then the cyclic irregularity of the engine 
would have to be still smaller. 

Another feature that sets a limit to the permissible fluctuations 
of voltage is the flexibility of the shaft. In the case of large Diesel 
motors that have on their shaft the pole system of the generator 
besides a flywheel, two mechanical oscillations are always set up. 
In such units the condition must be avoided that the slower oscilla- 
tion lies in the region of 10 cycles a second, as in this case the fluctua- 
tion of voltage might easily cause flickering even with the machine 
lightly loaded. If the oscillation in question lies above 20 cycles a 
second flickering will certainly be absent. Oscillations of the gover- 
nor are usually too slow to cause flickering. 

Further measurements were made to develop a method for deter- 
mining the frequency of flickering of a source of light. Preliminary 
attempts at a comparison of two flickering sources, one of known 
frequency, in an ordinary photometer, showed that the two illu- 
minated fields that are to be compared must have the same mean 
intensity of illumination and that the amplitudes of the two varia- 
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tions must be the same. Even with these conditions fulfilled, the 
accuracy of the measurement was not within --15 per cent. 

The apparatus in its final form is shown in Fig. 6. A is a small 
metal-flament lamp for 3-5 volt, 0-2 amp., such as is used in pocket 
flash lamps. This lamp illuminates one-half of a ground glass 
screen, and is connected in series with a carbon-filament lamp A in 
the circuit producing the flickering the frequency of which is to be 
measured. 

The negative temperature coefficient of the lamp A, which was 
chosen so as to have about 98 per cent. of the total resistance of the 
circuit, causes the flickering effect to be greatly enhanced in the 
lamp A. 

The other half of the ground glass screen was illuminated by the 
two lamps B that could be switched off singly. These lamps were 
identical and the lamps were all mounted so that their distances 
from the screen were easily adjustable. In front of the lamp B: 
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disc D with a number of diaphragms by which the intensity of the 
illumination from the lamp B, could be varied. By comparison 
of the lamp B, and A it was possible to determine the frequency 
of flickering of the lamp A with an accuracy of -+2 per cent. 

If the flickering to be measured consists of two fluctuations 
superposed, the measurement becomes difficult. Three cases should 
be distinguished: (1) The amplitudes of the two fluctuations are 
very different ; (2) they are nearly equal; and (3) they differ by a 
small amount. 


Observer 
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If the fluctuations follow the sine law they may be represented 
by the expression A sin mt+ B sin nt. For the second case A=B 
and we get for the fluctuation the expression | 

2A sin mee) . COS —_ 


Thus if m and n are not too small it is probable that the eye will only 
perceive the fluctuation of frequency (m—n)/2. In the third case the 


t. 


: . m+n m—n 
fluctuation is given by (A — B) sin mt+-2B sin 3 -t. COS abs 80 
that there are three superposed fluctuations and it is doubtful which 
one will be apparent to the eye. Thus the predominant fluctuation 
will be most easily measured under the conditions of the first case. 
The third instalment of the article refers to the mechanical oscilla- 
tions of the shafts of Diesel motors. These are reproduced by an 
experimental arrangement in which two rigid shafts are coupled 
together with two flywheels mounted on the combination, the fre- 
quencies of the oscillations produced being adjusted at values low 
enough to be followed by the eye. The mode of oscillation of this 
system is investigated both by calculation and by experiment. 
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An Electrolytic Metering Can. 


The electrolytic metering can is designed to take the place of the 
direct-current watt-hour meter for small customers, with the object 
of eliminating the expense of reading the meter and calculating the 
bill at monthly intervals. 

The automatic electrolytic meter is regarded as distinct from any 
other electrolytic meter so far proposed. There are no deposits to be 
weighed, no delicate balances to be maintained, and no moving 
mechanical parts to be adjusted. The electrolytic action upon which 
its operation is based is far more sensitive and accurate than that of 
meters hitherto employed, because of the design of the electrolytic 
elements and partly because the regulating resistance units are so 
designed as to minimise the effect of resistance variations in the 
electrolytic cell. A 

The device is designed to automatically open the circuit and ter- 
minate the supply of electric service to the consumer as soon as he has 
completely used a specified amount of electric current for which he 
has paid. The measurement of current depends upon the electrolytic 
action of a small shunt current acting on the anode, a small copper 
cylinder of known weight, which is gradually consumed by this 
action during such time as current is being used but is unaffected 
during the time when no current is being used. The ratio between 
the shunt current and the weight of the copper anode is such that 
the latter is completely consumed when the specified amount of 


The cénstruction of the cell in cross-section is shown in Fig. 2. 

As soon as the main circuit is broken by the complete dissolution 
of the anode the main or load current crosses the gap through the 
solution which now forms the only connection between the ends of 
the copper leads which formerly made contact with the anode. The 
upper or positive end is rapidly eaten away and copper is deposited 
on thelower end. At the same time there is a considerable voltage drop 
between the ends, since the resistance of the solution is relatively high, 
and a rapid generation of heat takes place. As soon as the tempera- 
ture becomes sufficiently high the 60 deg. solder melts, releasing the 
copper cylinder P, which, nolonger supported by the anode below, 
drops, and completely opens the circuit at a point above the level of 
the solution. 

This cycle of operations has a characteristic effect on the cus- 
tomer’s lamps or other current-consuming equipment. At the 
moment when the metallic circuit is broken the current is shut off 
completely for a moment, extinguishing the lighte. Then, as 
current begins to flow through the solution, the lampe will light up 
with a flickering, uncertain light, which varies in brilliancy according 
to the total wattage of the lamps in service. One or two 60-watt 
lamps will give a fairly serviceable although unsteady illumination- 


_ This continues until the permanent cut-out occurs, and the service is 


‘completely interrupted. The period of time between the initial 


current has been used. The final disappearance of the anode opens , warning and the final cut-out may be regulated to some extent in 


the main circuit, and terminates the service. 
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Fia. 1.—DIAGRAM OF CONNECTIONS. 
Copper Anode. 
Walls of the cell which serve as cathode or negative electrode, in shunt circuit. 
Varlable load of the customer's service. 


Series resistance= 0:3 ohm. 
Shunt resistance = 280 ohms. 


RINOA 


Electrical Operation.—A diagram of the electrical connections is 
shown in Fig. 1. 

The polarity of the terminals is indicated. The shunt current 
flows from the anode as indicated by the arrow through the copper 
sulphate solution (not shown) to the walls of the cell C, which also 
acts as the containing vessel for the solution. The weight of copper 
dissolved from the anode by electrolytic action is directly propor- 
tional to the value of the shunt current, depending upon a definitely 
known relationship. The total resistance of the shunt circuit is 
about 300 ohms,.the sum of 280 ohms constant resistance at R’ and 
about 20 ohms resistance in the solution and at points of contact 
between solution and electrodes (anode and cell walls). Since the 
resistance at R is.0-3 ohm the shunt current will always be one- 
thousandth part of whatever current may be flowing through the 
main circuit, subject to certain variations which will be mentioned a 
little later. The weight of copper dissolved from the anode thus 
bears a definite relationship to the ampere-hours used in the main 
circuit. The predetermined weight of the anode will therefore 
govern the number of ampere-hours which may be used by the con- 
sumer before his service is automatically cut off by the dissolution of 
the anode. 
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Fia. 2.—Cross-SECTION OF ASSEMBLED METERING CAN. 


. Copper anode. 


. Copper cylinder which forms the container, and also acts as the negative 


A 
C 
element of the electrolytic cell. 
S. Copper sulphate solution. 
A 5 Protecting tubes of hard rubber or similar material. 
W 
P 


. Copper leads which form part of the main circuit, and make connections with ` 


the anode. 
. Rubber washers forming a tight joint between the tubes and anode. 
. A solid copper cylinder which forms part of the main circuit, and is connected 


to thecopper lead at its upper terminal by means of a special solder which 


melts at 60°C. 
R. Series resistance. 
R’. Shunt resistance. 


the design since it depends upon the means used to insure the final 
cut-out. In the arrangement described above this period lasts for 
only a few minutes, but may be extended somewhat in order to give 
the customer a more adequate warning. 


Fig. 2 also shows the assembled device with cylindrical brass case 
enclosing the cell, resistance units, &c. Through the side arm con- 
nection is made with spring contacts enclosed in a box (not shown) 
very similar to a wall-switch box. The side arm enters this box 
through a keyhole, and is then turned into place and sealed, in such a 
manner that it is not possible to tamper with the connection without 
breaking the seal. All current-carrying parts are thus removed 
from view, and cannot be disturbed, by accident or otherwise. 

The design described above, although most of its features have 
been tested with satisfactory results under certain selected condi- 
tions is not considered to be an entirely perfected or complete 
design, and several important modifications which are under con- 
sideration. 


Accuracy Under Service Conditions.—The automatic electrolytic 
meter is, strictly speaking, an ampere-hour meter. Its accuracy 
depends on two principal factors, the exactness, with which the 
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| weight of the anode meets the syec‘fications, and the average ratio 


between load current and shunt current under the conditions of its 
use. 

The weight of the anode is not a source of serious error. The 
ratio between load current and shunt current is determined by 
testing the device at a suitable load before it is put in service. The 
number of ampere-hours which the meter will deliver is then easily 
calculated from the weight of the anode, and the current ratio. The 
ratio is subject to variation, depending upon the conditions of ser- 
vice, because ôf the fact that the shunt resistance of the electrolytic 
cell, forming about 6-5 per cent. of the total shunt resistance, is not a 
constant quantity. The series resistance of the cell, so long as the 
metallic circuit is complete, is nil. Both series and shunt resistance 
coils are made up of alloys which have no temperature coefficient of 
resistance under ordinary conditions of use. The only variable 
which interferes with the accuracy of registration is the electrolytic 
resistance within the cell itself. 


This resistance varies with time, with temperature, and with the 


magnitude of the load. Over a considerable period of time these 
variations tend to balance each other to a very large extent unless the 
device is operated continuously under extreme conditions. Under 
average service conditions an accuracy of + 2 per cent. is easily 
attainable, while rather extreme conditions produce a variation of. 
not more than = 4 per cent. 


Fia. 3.—THE METERING CAN COMPLETE. 


Fig. 3 is a view of the complete device, and from Fig. 4 will be seen 
the size of the device in comparison with a meter of the ordinary 
type. 

Fig. 5 shows a typical registration curve of a five-ampere auto- 
matic electrolytic meter, showing the per cent. registration at various 
loads from 0-1 ampere to 5 amperes. Starting at about 78 per cent. 
registration at 2 per cent. load, it reaches 96 per cent. at 15 per cent. 
load, and 98 per cent. at 25 per cent. load, registering slightly more 
than 100 per cent. above 50 per cent. load. 


Comparison with Watthour Meter.—It might seem at first glance 
that the direct-current watthour meter has a considerable advantage 
over the electrolytic meter in the measurement of very small loads, 
but when the energy required to operate the two instruments is con- 
sidered this advantage largely disappears. In the first place, taking 
the Thomson C 6 watthour meter as typical of its class, the meter 
ordinarily found in present use has a constant potential coil loss of 
about 5 watts. This loss is continuous, 24 hours per day, whether 
or not any current is being used. The electrolytic meter does not 
require any consumption of energy when no current is being used. 
This potential coil loss is also of considerable importance when current 
is being used, especially at light loads. 

In general the sale of electric service by units of energy may have 
definite and valuable advantages, but most of these advantages 
disappear when we consider only small res‘dence customers, espe- 
cially those who cannot now be said to return any profit to the central 
station company. In reality such customers are buying, not elec- 


trical energy measured in kilowatt hours, but electric service as such, 


and if the extent of their use of such service can bè more economically 
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measured in ampere-hours there is much to be said in favour of the 
adoption of such a sýstem. 


SUMMARY OF ADVANTAGES. 


The advantages of the automatic electrolytic meter for smull 
residence service may be summarised as follows :— t 


1. It does away with the necessity of monthly meter readings and, 
computations preparing and posting on ledger sheets, of bills for each 
individual customer. 

2. It reduces the meter investment cost as compared with meters 
in present use. A very accurate estimate of cost for the electrolytic 
meter cannot at present be made, but will not be more than 50 per 
cent. that of present meters at the very highest, possibly much less. 


Electrolyiic 
meter, same 

= capacity as 

1 _watt-hour meter 
~ above, 


Fic. 4.— VIEW SHOWING THE SIZE OF THE METERING CAN COMPARED 
l WITH THE USUAL TYPE OF METER. 5 


3. It greatly reduces the amount of energy required to operate the 
meter, and in this way makes a saving for both company and cus- 
tomer. 

4. It adapts itself very well to the peculiar requirements of resi- 
dence customers, as compared with large light and power customers 
since the former are users of electric service rather than merely of 
electric energy. There is no basic reason why the same system of 
metering should be used for two classes of customers whose require- 
ments are so inherently diverse. 


og | ET 
Pe cae cee eG 
Z 


Fia. 5.—REGISTRATION CURVE. 


5. By virtue of the above-named advantages it makes possible a 
profitable return to the company from customers now classed as 
unprofitable. In similar degree it increases profits where these are 
now very small or makes possible rate reductions which might other- 
wise be unfair. 

6. It simplifies greatly the relation between central station and 
customer by putting the sale of electric service on an ordinary mer- 
chandise basis. For example, a full-size, half-size or quarter-size 
meter can at approximately corresponding prices. An entire average 
year’s service is purchased as ene transaction, but billed in 12 equal 
monthly instalments. _ 

The device is due to Mr. E. O. Schweitzer, of the Edison 
Commonwealth Co. (Chicago), from whom we have received the 
above particulars. 
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Some Notes on Loop Tests for Fault Localisation. 


By G. W. STUBBINGS. 


Localisation tests for faults on underground cables fall 
mainly under two heads: fall of potential tests and loop 


tests: capacity tests for discontinuities on underground cables 


for electricity supply being rarely required. Of the two former 
tests, the fall of potential is the simpler and more convenient, 
and is usually adopted when possible. This test suffers from 
the disadvantage of requiring a constant fault resistance if 
accurate results are desired. It is true that fall of potential 
tests can be made with faults of varving resistance, provided 
that means are available for maintaining a constant testing 
current ; but to do this a delicate adjustable resistance and an 
ammeter are required. This additional apparatus not only 
complicates the fault localising equipment, but also calls for 
the services of a second observer. For faults of varving 
resistance loop methods are far preferable, as the variation in 


= 
= 
= 
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resistance will then cause no difficulties. Loop tests can be 
made in two ways, according as the fault is contained in the 
galvanometer or the current circuit. The former method is 
capable of a greater number of modifications for varying con- 
ditions, but has the disadvantage that the testing current must 
be provided by a battery, which battery with its adjustable 


resistance considerably increases the w eight of the testing gear. - 


Further, as the fault is in the galvanometer circuit, the small 
E.M.F. of the fault will frequently cause difficulties. The 
second method, in which the fault is in the current circuit, 
is by far the more convenient for many reasons, chief among 
these being the fact that the testing current can be obtained 
from the live mains through a small bank of lamps. 

The most convenient form of apparatus for loop tests: is one 
similar to the fault localising bridge first described by Mr. 
F. Charles Raphael. This set consists simply of a resistance 
slide wire stretched over a scale, together with an appropriate 
movable contact and terminals. If, as is usually the case, 
the length of the slide wire is 1,000 mm., the position of the 
movable contact when the bridge is balanced will give directly 
the factor by which the length of the cable loop must be mul- 
tiplied in order to obtain the distance of the fault from the 
testing position. This factor, which is the distance in milli- 
metres of the movable contact from the terminal connected 
to the faulty cable, divided by 1,000, will be referred to here- 
after as the reading of the bridge. 

The simplest case of a loop test occurs when a return cable 
of cross-section the same as that of tle faulty cableis available, 
and of this particular case nothing need be said. This con- 
dition is, however, not often fulfilled, and it frequently happens 
that the return cable available is of a cross-section different 
from that of the cable under test. If the two cross-sections 
are known with certainty, it is a simple matter to calculate 
the equivalent length of the return cable. If this information 
is not known with certainty, or even if it is, and there are 
known to be a number of joints on the return cable, it becomes 
desirable to use a method in which the equivalent length of 
this cable is not required to be known. 

If current be available at each end of the faulty cable, a test 
to meet this case is easily carried out, the method consisting 
in making the ordinary test first from one end and then from 
the other. Ifa be the reading of the bridge, testing from the 
first position, and b the reading at the second position, l the 
length of the faulty cable, J, the equivalent length of the 
return cable, and x the distance of the from the first 


zien b= oo) ZZ from which 


position, it is easily seen that a= 


1s sitesi ral © a result which does not contain l}. 


+b 


If current be an only at one end of the faulty cable. 
the problem is not quite so simple. It frequently happens, 
however, that in three-wire systems two return cables are 
available. In such a case one of the good cables can be made 
alive to furnish a supply of testing current at the second 
position, In this case, however, it is possible to devise a test 
which can be made at the one position, thereby saving the 
trouble and delay in moving the testing gear. In this test the 
three cables are all connected together at “the far end, as shown 
in Fig. 1. and three loop tests are taken in the ordinary wav, 
the loops being formed as follows: A and B; 4. and Band C 
in parallel ; B and C; calling the readings of the bridge for 
these three tests a. b and e respectively, and the equivalent 
length of cables, Band C. li and l, respectiveiv, we have 


s=a(l—-l,) 
r=b (le) a 
c= ae 
| See 
‘ r=b(l+le). 


By eliminating l, from the first and fourth of these equations 
we finally obtain 


1A . , 


The saving of time by making all observations from the one 
testing position will be considerable. 

In cases where only one return wire is available, but the 
fault is of fairly high resistance, the following is a very good 
approximate test. The reading of the bridge is obtained as 
in the ordinary loop test. The far end of the loop is then 
solidly and efficiently earthed and the test repeated. During 
this latter test nearly the whole of the testing current will 
pass through the artificial earth, and very little through the 


fault. Calling the two bridge readings a and b, as before, we 
have 
x l a 
cag au ST and r=ly. 


This test is one of the greatest simplicity, and should be very 
useful in cases when the fault is of fairly high resistance, and 
current can only be obtained at one end of the faulty cable. 


cae 
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A difficult case arises when the above condition of high fault 
resistance is not fulfilled, and there is only one return wire and 
current available at one position. In these circumstances it 
will often be possible to make a second test, using a longer loop, 
the additional lengths of cable used being the same cross- 
section as in the original loop. The method is illustrated in 
Fig. 2, in which A is the first testing position and B is the 
second position, in which the extra length of loop, d, is re- 
quisitioned. When making the test at B the cables at A will 
be made continuous. If q be the factor for converting the 
length of the return cable of unknown cross-section to equiva- 
lent length of the faulty cable, and a and have the same 
meanings as before, 

£ 
I1 +g) 
d+z 
(d+) +g) 
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- whence 
a_2(d+l) 
b Ud+z) 
and finally z 
adl 


ba-+bl—al 
Difficult cases of fault localising arise on concentric cables 
when the fault takes the form of a short-circuit and an earth 
on the outer conductor. If another cable is available to form 
a loop, the ordinary methods described above can be employed ; 


but, failing this, the tests available are based on the assumption 


of a constant resistance in the short-circuit. This assumption 
renders these tests of inferior accuracy to those in which the 
loop is formed of good cable ; but in the difficult circumstances 
mentioned they will be useful, if no other method 1s available. 


Fig. 3. 


The first test is for a twin concentric cable when current is 
available at each end. The loop is made as shown in Fig. 3, 
the cables at the end remote from the test being left free. 
Giving l and x similar meanings to those used above, and calling 


the resistance of the fault in terms of the cable under test r, 


we have the inner and outer conductors being of identical 
cross-sectional area, and a and b the readings obtained by 
testing from each end in turn, 

£ 


o 
21+ r 
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ee isa 
| ~ Q—2Qr+e" 
By eliminating r from these equations we finally obtai aa 
ral a(1—2b) a 
a+b—4ab' 


An alternative method of localising the fault in question consists 
in making two tests from the one position, the first as above, 
with the far ends of the cable free, and the second with. the far 
ends of the cable solidly joined together. Calling the first and 
second readings of the bridge a and b as before, | 


: z 
T wpro 
Fee 
2r(l—zx) ` 
anata | ee 
By eliminating r the final result is 
sa 2(b—a) _ 
1+4ab—4a’ 


Most of the above tests have been described before in a` 
slightly modified form, in connection with the use of a battery 
for the supply of testing current and a Post Office bridge. In 
this form they were of little use to the average mains engineer. 
It is hoped that the adaptations for use with the method of 
loop testing, in which testing current from the mains is employed, 
will be useful. The above results may also serve to point. out 
the wide field of application of loop methods. Fall of potential 
tests, although extremely easy to carry out, are not capable 
of yielding results of equal accuracy to those obtainable by 
loop methods. If these latter methods were to receive a little 
close study by mains engineers, it is very probable that they 
would become more popular. = | 


A British Electrical Proving House. 


DISCUSSION. 


At the meeting of the Institution of Electrical Engineers on Thursday, 
May 9, when Mr. C. Turnbull read his Paper on this subject (which was 
abstracted in our last issue) the PRESIDENT, prior to the reading of the 
Paper, gave & brief account of the Council’s attitude on the subject. 
He said he made suggestions over 20 years ago, and again three or four 
years ago, that an institution of the character proposed in the Paper 
thould be established. The need for it was generally admitted. The 
Council did not think the Proving House should deal with research 
properly so called, but should deal with a commercial kind of testing, 
and not with matters of high accuracy, such as were dealt with by the 
National Physica] Laboratory. The Proving House, in the Counoil’s 
judgment, would not be the authority to formulate rules or issue stan- 
dard or other specifications, but should see whether the rules and 
specifications of other competent, authorities were or were not complied 
with. It should affix its hall-mark only to articles of British, or rather 
Imperial manufacture. Until recently he had been of opinion that it 
should be an entirely independent body, his reason being that its Board 
should consist largely of manufacturers and also partly of users, con- 
sulting engineers, municipal and company electric supply authorities, 
and so on, and he had felt that if it were attempted to found the Proving 
House as an offshoot of the National Physical Laboratory it would be 
impossible to have that commercial control, and that its certificates 
would be regarded as somewhat academical. But the war had effected 
great. changes in the N.P.L. as well as in so many other things, and it 
had lately been carrying out a large amount of commercial testing, 
notably in connection with glassware for chemical purposes, and Advi- 
sory Boards had been set up, in connection with the N.P.L., on which 
commercial interests were largely represented. That removed his former 
objections to the founding of the Proving House as an offshoot of the 
N.P.L. The latter was to all intents and purposes a Government De- 
partment. It wasjunder the control of the Advisory Council for Scientific 
and Industrial Research, and it would have ample funds at its disposal. 
The Council’ were of opinion that the following would be a suitable 
constitution for the Board of Management of the Proving House. Three 
of its members should represent the Institution of Electrical Engineers 
of which the President for the time being would be one), six the 
BEAMA, one the Cable Makers’ Association, two other Associations 
representing British manufacturing interests, two the I.M.E.A., three 
the Power Companies, two the Electrical Contractors’ Association, two 
the Fire Insurance Companies, one Shipping Insurance Companies, one 
Tramways Associations, two Consulting Engineers, two the Engineering 
Standards Committee, one the N.P.L., one Professorial Statfs of Technical 
and Engineering Colleges, two large buyers, such as railways and docks, 


one representative of exporters and -merchants of electrical plant, six 
Government Departments. These made a total of 38, and out of these 
ie was proposed that there should be elected an Executive Committee 
of ll. 7 


In the discussion following the reading of Mr. Turnbull’s Paper, 

Mr. H. H. Berry said there was something in the nature of an electrical 
proving house already established in the United States. He referred 
to the National Board of Fire Underwriters of the U.S.A., a powerful 
body supported by every institution of note in the U.S.A., and particu- 
larly by the manufacturing interests. The Board issued the National 
Electrical Code, which laid down the type and dimensions of apparatus 
that would be admitted. It was a clever stroke of business that had 
worked to our detriment, as British electrical manufactures offered in 
Canada had been unacceptable, not beoause they would not pass the 
tests of the American Proving House, but because they did not conform 
to certain dimensions. The National Electrical Code, primarily drawn 
up to take care of fire risks, had never been designed to look after the 
life hazard, and apparatus for purposes where the fire risk was not great 
had been allowed to have scanty design which would not have been 
tolerated here. They would gain tremendously by having the N.P.L. 
at their back. The Proving House should not admit goods of foreign 
origin. 

Mr. Roger T. Situ said the author’s scheme appeared to overlap 


‘tthe work of the N.P.L., the Electrical Research Committee in the De- 


partment of Scientific Research and the Research Committee of that 
Institution; the author also wanted it to teach the Engineering Stan- 
dards Committce their business. The bodies most suitable to ask the 
Engineering Standards Committee to prepare specifications were the 
Institutions of Civil, Mechanical and Electrical Engineers, the Iron and 
Steel Institute and the bodies representing the marine and shipbuilding 
and other industries. His view was that the Proving House should test 
materials, apparatus or plant specified by the Engineering Standards 
Committee or referred to in the Institution's wiring rules or rules of that 
sort, and not mix up research with testing. With regard to duty (1) 
mentioned in the Paper, he did not think the Enginecring Standards 
Committee wanted assistance, and he did not approve of duty No. 2, 
relating to drawing up rules. Research on rubber was not work for 
the Proving House. The Engineering Standards Committee had a 
specification for lamp holders already, and the Proving House should 
test lampholders to that specification. The testing of insulating mate- 
rials was the function of the Research Committee of the Privy Council 
or the Research Committee of that Institution. He agrecd with the 
suggestion that the Proving House Committee should co-operate with 
the N.P.L. 


Capt. W. P. Diasy thought the Governing Committee of the Proving 
House should inolude representatives in Calcutta, Melbourne, Johannes- 
burg and other places in the Colonies selected by the local branches of 
. the Institution. He agreed that the Proving House should deal only 
with Imperial products so far as certification was concerned, but it 
should make life tests of foreign made articles. Amongst the tests 
prescribed in the National Electrical Code was the testing of tumbler 
switches at rated load and rated voltage for 5 or 6 thousand operations 
in succession. He did not know any firm here who would be ready to submit 
to that test. If the Proving House did not study American,German, Italian 

and Swiss products, a great deal of its Imperial value would be lost. 
-~ The PRESIDENT said the research work would be better done by the 
N.P.L. than by the Proving House. They would not shut themselves 
out from learning because they did not use the Proving House to do it. 

Mr. C. P. Sparks said he welcomed whole-heartedly the programme 
put forward by the President. The Wiring Rules Committee worked 
first in a small way and later was one of the constituent bodies creating 
the Engineering Standards, but the chain was incomplete without the 
Proving House. He was afraid if Mr. Turnbull’s acheme were followed, 
valuable as it was, little or no progress would be made, as there was an 
enormous difficulty, viz., the question of finance. It would probably 
cost £5,000 or £6,000 to build up a new organisation. Members would 
be convinced of the importance of having the N.P.L. at their backs by 
reading the important Papers read by Sir Richard Glazebrook recently 
before the Royal Institution. 

Mr. P. Asusy (of the Board of Trade) said the Board attached great 
importance to the development of standards in British industry. Stan- 
dardisation was important, both in the direction of securing interchange- 
ability of parts, whereby the convenience of users was promoted and 
manufacturing facilities increased. and in the direction of establishing 
some institution which would give an authoritative hall-mark to pro- 
ducts, and give the comparatively inexpert purchaser some assurance 
of the quality of the goods. The Board were of opinion that the estab- 
lishment of a National Proving House for electrical plant, apparatus 
and instruments would be likely to be of great service to British industry, 
both in home and overseas markets. He thought it. should be confined 
to goods of British manufacture so far as certification was concerned, 
and that it should ultimately be as far as possible independent of trade 
control. If it was to attain the international standing and authority 
they desired, it must be free from all possibility of suspicion that it was 
in any way influenced by private interests. 

Mr. A. R. EvEREsT said the movement for establishing a Proving House 
was the outcome of a discussion a year ago in which manufacturers who 
were menbers of the BEAMA took part, and at which certain resolu- 
tions were to and communicated to the Institution. The ques- 
tion was what would the certificate of the Proving House prove. The 
requirements in the construction of apparatus were found in a long list 
of rules—Board of Trade, Home Office, Institution of Electrical Engin- 
eers, London County Council Theatre Lighting, Lloyd’s Rules for the 
Use of Electricity on Ships, Admiralty Standards, Engineering Stan- 
dards Specifications,.the Rules of Municipal Supply Authorities, and 
Insurance Companies and other bodies. The BEAMA recommended 
that all rules dealing with construotional features of electrical machinery 
and apparatus should be- collected, co-ordinated and issued by the 
Engineering Standards Committee only, that all rules and regulations 
dealing with installation should be collected and co-ordinated, and issued 
' by one competent authority (which they all felt should be that Institu- 

tion). Then a Proving House was wanted to certify whether machinery 

or devices were complying with the appropriate rule. The Proving 
_. House should be rather tor checking the dimensions of lamp sockets, 

switches, &o., than for calibrating instruments of precision, meters, and 
so on. The only, way of utilising certificates of material would be to 
have a certificate on every piece of the material sold. Every part must 
be stamped, and he did not know whether that was within the scope 
of the Proving House they were discussing. 

Mr. W. R. Raw ines said the contractor would welcome the proposal 
now under discussion. When Mr. Wordingham started to establish 
a proving house of his own at Manchester the contractors were up in 
arms against him, but nothing was more conducive to the elimination 
of the jerry wireman than the proposal now before them, which would 
help to eliminate jerry material. The average supply authority cared 
naught so long as it could sell juice, and the insurance companies did 
not care how rotten the installation was ; it was better than gas, oil or 
candles. They should aim for the standard of efficiency that the Insti- 
tution had aimed at through their Wiring Rules. He hoped the use of 


apparatus not passed by the Proving House would be declared illegal. 


He wished the Institution Wiring Rules could have the same power be- 
hind them that was behind the Home Office Regulations. 

Mr. W. R. Cooper said he was in full sympathy with the idea of 
establishing a Proving House. Apart from the trade advantages, it 
would lead to a great improvement in design, and joining up with the 
N.P.L. would avoid overlapping. He was glad to hear that the Council 
were not in favour of the Proving House carrying on research. There 
seemed to be four functions for a body of that kind. In regard to 
design, it would certify whether a switch (for example) had the recog- 
nised length of break, whether an ironclad switch was so made that one 
could get the cables in and out properly and get the proper continuity. 
The second function was to certify as to performance. e.g., whether a 
fuse would stand a dead short circuit with a 5,000 kw. generator behind 
it. (He did not know whether the author proposed to test the perfor- 
mance of small motors, &c.) The third was the testing of material. 
Here there was a difficulty. The Proving House could certify whether 
material in the manufactured article was to specification, but he did not 
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think material as manufactured could be standardised. In regard to 
the fourth function—certification of life—it was impossible to state the 
life of a cable, accumulator or lamp because one never knew the con- 
ditions under which it was to be used. 

Mr. C. Le Maistre said the certification of a very large number of 
articles would perhaps be somewhat difficult. The Engineering Stan- 
dards Committee for a long time endeavoured to secure the use of a 
brand on all articles made according to their specifications, but it was 
found that the Committee not being a corporate body could not own a 
brand. The Committee had now been incorporated, and had the brand 
asa proprietary article. With regard to the co-operation of the Proving 
House with the overseas Dominions, the Engineering Standards Con- 
mittee was bringing into being Engineering Standards Committees in 
12 or 14 centres abroad. A Canadian Committee had actually been 
constituted. and the Indian Government was forming a powerful Com- 
mittee covering the whole of the engineering industry, and would work 
in two or three centres, somewhat after the Indian Railway order. There 
was also a Committee in South Africa, which had accepted the proposal 
to work in direct co-operation with the Committee in London. Com- 
mittees were being formed in other countries, with the help of the new 
Department of the Board of Trade and the Foreign Oftice. 

` Mr. H. W. CLOTHIER said there was this important connection between 
research work and the Proving House work. The Proving House would 
be the natural authority to meet with the troubles and to tind the neces- 
sity for invention. It was true that America had large well-organised 
research establishments, but in this country we had something which 
he contended was going to be just as useful. “We had the small work< 
with individual initiative and liberty of action, and it had been agreed 
that to develop trade with our Colonies co-operation was necessarv. 
The Proving House would be a means of co-operation. The manufac- 
turers with their research work had carried things up to a state of more 
or less perfection, and now they were working well in unison, collecting 
their designs and bringing out the best features, and these in time went 
through the tire of the Engineering Standards Committeaand became 
the National Standards. He thought the Proving House must do some- 
thing more than prove that apparatus was up to the national standard. 
It must collect the standard specifications and requirements, including 
the overseas rules, and take an attitude of commercial protection. i 

Sir Rıcuarp T. GLAZEBROOK said he approved of the connection 
of the Proving House in some way with the N.P.L. For.l5 years he and 
his staff had been doing what they could to bring the advantages of the 
benefits of scientific investigation to bear on industrial and commercia! 
problems, and the Proving House was one of the steps necessary to 
complete that work. There would ba an advantage to the Proving 
House in being in direct connection with the men who did the research. 
His lectures on this subject had been referred to, and he would like to 
read the following paragraph from them: * It is not our object merely 
to apply with rigid fairness the laws laid down, and be pleased rather 
than otherwise, like the mythical examiner, when we plough every sample. 
The standards set must be reasonable, but they must tend to raise the 
quality of the product itself. Recurring defects must be watched and 
investigated, and the tests modified to prevent them ; you must gain the 
confidence of the manufacturer and lead him to realise that you are 


out to help him, and that you really know something, probably more 


than he does, of the strength and weakness of his goods. Members of 
the staff of the Proving House, especially the senior staff, should 
have every opportunity for promoting research and calling attention 
to scientific questions that needed careful investigation. The 
Advisory Committee of the Proving House should be closely connected 
with the trade: They had in the N.P.L. several committees of that kind, 
and work of the greatest importance had been done by the Advisory 
Committee for Aeronautics. The tests and research required by the 
Committee were carried out by the N.P.L., and some srrangement of 
that kind could be made with regard to the Proving House. He agreed 
that certificates should only be given for Imperial products; but, as 
had been suggested, foreign products might be investigated and reports 
made upon them to the Governing Committee. : 

Mr. G. Scorr Ram said he thought the Proving House was very badly 
wanted. One of the first difficulties it would be up against would be to 
find the specifications of the articles it was going to prove. Most of 
those that existed were on the scientific more than on the commercial 
side. With regard to life tests, a switch might comply with all the usual 
items that were specified, and yet fail hopelessly within three months 
of use in a factory. It would be necesary for the Proving House to test 
materials as well as design. There were on the market and in use lamp- 
holders which softened at the ordinary temperature of a 60-watt lamp. 

Mr. J. G. Pearce said a difficulty with regard to the proposed 
connection with the N.P.L. was that the N.P.L. was recognised as our 
premier independent laboratory, and the discussion had shown that 
there were grave disadvantages attaching to its use as a laboratory for 
industrial researoh. The works laboratories would deal with im- 
mediate works requirements and would link up with the industry as 
a whole and probably with the research associations which would in- 
vestigate questions common to the industry. The Proving House would 
concern itself with the safety of the public, and work in parallel rather 
than in series with any existing laboratory or group of laboratories. 
A Proving House and a laboratory for scientific research were better 
carried out separately with separate financing, though close co-operation 
might be essential. There was an economical limit beyond which con- 
centration defeated its own ends. If the Advisory Committee of the 
Proving House would not be subject to the protection of the Executive 
Committee and the Royal Society, it was difficult to see why it should 
be at the N.P.L. 
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Mr. D. N. DuxLor said the BEAMA appreciated the interest the 


Institutien was taking in trade and commercial matters. It was re- . 


freshing because of the little gibes one heard as to the lack of interest 
on the part of manufacturers in science. He thought it was putting the 
boot on the wrong foot, and that there had been neglect on the part-of 
science in relation to manufacturing interests. But there was now & 
desire to come together. The Underwriters’ Board in America was purely 
an insurance proposition originally, and the ‘peculiarity of the buildings 
both in Canada and the United States caused the same rules to be followed. 
If trade interests were in control of the Proving House he thought the 
result would: be satisfactory. The manufacturers would welcome 
association with the N.P.L. He did not think the Government were 
going to pay for it. In America the manufacturers bought stamps and 
put them on their manufactures. If the manufacturers had to find the 
money they would get a form of protection without a tariff. A tariff 
of 10 per cent. would not keep out cheap Japanese and German stuff. 
The contractor, who was in competition with others, was interested in 
` buying the cheapest fittings he could get, but if a mark of quality were 
put on goods, indicating that they complied with the Standard it would 
largely protect the home and the Imperial market. With regard to 
stamping fore gn goods, he thought we shou'd have to stamp anything 
that complied with our requirements. 

Mr. TURNBULL, replying to the discussion, said he thought Capt. 
Digby, Mr. Ram and Mr. Sparks had answered Mr. Roger Smith's 
criticism. Mr. Smith objected to the Proving House assisting the 
N.P.L., but when the Institution Wiring Rules Committee got out the 
carrying capacity of wires they asked the N.P.L. to help them and the 
Committee’s help was extremely useful. As Mr. Ram said, switches 
might comply with the specification, and so might cables, and yet have 
no life. That being so he did not feel disposed to modify No. 1 rule. 
He thought the Engineering Standards Committee would find the Proving 
Housea very usefulassistant. Ifthe manufacturers made more use of the 
N.P.L. they would find it as useful in the peace-time struggles as it 
had been in the war struggles. He hoped the work their President 
began so many years ago would come to fruition in the time he continued 
to be President. 


U.S.A. Production and Distribution 
Costs. 


. Through the application of efficient management in the produc- 
tion or manufacture of commodities well-nigh irreducible economies 
have in many instances been effected in the United States. Opera- 
tions have been minutely studied, and as a result excessive move- 
mente have been eliminated and effective methods introduced, thus 
reducing costs and increasing the output considerably. It is an 


almost endless task to review the vast economies which have been’ 


effected in industrial establishments in the production of commodi- 
ties through the application of scientific principles. Perfection has 
as yet not been achieved, but the high state of efficiency that obtains 
in the matter of production stands out in vivid contrast to the woeful 
lack of efficiency in the matter of distribution—the handling, sterage 
and transporting of commodities so economically created. 

It is & fact that the distribution phase of industry has not kept 
pace with the production, but the chaos that exists and which, to a 
large extent, has been accentuated by conditions engendered by the 
war, is attracting more and more attention, and may prove tv be the 
forerunner of such action as may be necessary to rectify the many 
existing evils. 

That a realisation of the critical transportation conditions existing is 
at last dawning on this country is evidenced by the statement issued 
recently by the Conference Committee of National Preparedness. It is 
said: ‘‘ War production is already hampered by shortage of cars and 
locomotives, lack of ample terminals, storage, and other facilities ; 
newspapers almost daily report mills closed or running half-time, mines 
restricting needed output, and ship building delayed. By using motor 
trucks or trackless trolley, and also when conditions permit, water trans- 
portation, much of the delay, the inefficient use of equipment and the 
congestion of expensive, inexpansible terminal facilities could be greatly 
minimised. Why should not subways in cities like New York carry 
parcels, perhaps food, and even freight, at least during the dull hours of 
the day and night ? Devices for quickly loading and unloading trucks to 
connect with terminals, storehouses and markets seem quite within the 
limits of man’s ingenuity. Nothing short of the combined local and 
national effort can prevent our present transportation facilities from proving 
utterly inadequate to meet the needs for carrying on this war to a speedy 
decision.” The selection and utilisation of the best available methods at 
piers, terminals and warehhouses, for the recciot and storage of goods, both 
temporary and otherwise, and for the prompt despatch of goods received 
for shipping, is a partial solution of the problem. 

It is generally admitted that transportation equipment must he 
selected on an engineering basis. Concerns contemplating a revision 
of their transportation methods should call in the services not only of a 
truck salesman, but a transportation engineer, who can unbiasedly and 
intelligently analyse the problem in all of its phases. In this way the 
recommendations will enable not only the purchase of proper equipment, 
but will also assure its proper use, and a minimum initial investment 
with the lowest number of units and auxiliaries, together with the lowest 
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operating cost, will be obtained. In some instances many thousands of 
dollars a year can be readily saved by concerhs having any considerable 
amount of distribution. 

The first important factor to be carefully considered is a moderm 
means of conveying the material and finished product in the factory to: 
the shipping point, the selection of suitable mechanical conveyers and the: 
intelligent routing and placement on carriers. The next factor is the 
systematic storage of the material, and also the finished product, pending. 
use and shipment. Then follows the consideration of the means of 
shipping from the factory. If trucks or cars are to be loaded there must- 
be a despatch system to avoid delays at the points of loading and desti- 
nation. This is especially important when products are delivered to 
wharves and railroad terminals where there is a tendency for unn 
‘“ peak ” demand for service. It is estimated that 50,000 vehicles are 
constantly engaged in trucking to piers and terminals on the west side of 
New York City alone. Nearly every merchant sends his trucks to the 
terminals at about the same hour, and the result is a dearth of business 
between 7 a.m. and 9.30 a.m. at the receiving pier, and a dearth of busi- 
ness between | p.m. and 3 p.m. on the shipping platform. Long lines of 
vehicles wait outside for hours before they can get on to the piers or up 
to the platforms. Ifthe business were evenly distributed at both points 
during the whole or part of 24 hours by means of day and night shifts, an 
annual estimated waste of over $1,000,000 chargeable to delay at the 
New York terminals alone would be eliminated. If freight upon arrival 
were properly handled and delivered it is likely that the steamship and 
railroad companies could decrease space now given to receiving and 
despatching freight, while the extra area thus obtained could be devoted . 
to a future increase in business.. Much distribution can be effected at . 
night when trucks can operate at a good speed owing to the absence of 
traffic congestion, and with minimum danger and maximum economy. 

As an example of the relative cost of distributing commodities the 
following tables based on figures prepared a couple of years ago by a late 
vice-president of the New York Central Railroad are interesting. A 
manufacturer in Philadelphia sends 1 ton of freight to a merchant in 
New York City, and from the time the freight leaves the manufacturer 
the Philadelphia charges were as follows: Labour cost of loading on a 
wagon, $0.25; unloading at freight station, $0.50; cost to railroad in 
billeting and other clerical work, $0.40; and actual operating expense 
of loading and switching freight car, &c., $0.25 ;. a total of $1.40. The 
cost of handling in New York is as follows: Terminal costs on New 
Jersey side of North River (average of all railroads), $0.15; lighterage, 
$0.80; terminal cost on water front of Manhattan Island, $0.50; and 
cartage expenses in New York City, $0.80; a total of $2.25. The ter- 
minal charges at both ends are total to $3.65 on 1 ton of freight. It costs 
the railway to haul freight 3 mills per ton per mile, or for the 90 miles 
between Philadelphia and New York 27 cents per ton. The cost of 
getting a ton of freight started on its journey on one end and handling it. 
from the Jersey City terminal to the consignee’s store at the other end is 
nearly 14 times as much as the cost to haul the goods all the way from 
Philadelphia to New York. To haul a ton of freight 1,000 miles fromNew 
York to Chicago costs $4, or 65 cents less than the terminal charges at. 
both ends. In other words, it costs more to load a barrel into a car at 
Chicago and to unload it at New York than it does to move the same 
barrel between the two cities on the railroad. The fact that drayage 
and terminal expenses of freight transportation is 22 per cent. more than 
the line haulage of the same freight over 1,000 miles of railroad is a con- 
dition toward which every effort should be exerted to remedy. Co- 
operation between railroads, steamship and express companies,trucking 
concerns, manufacturers and the puisie itself is apparently vital. It, 
seems that the full measure of possible success can only be obtained when: 
the loca] transportation and the handling of freight in the terminals are 
considered jointly, instead of as two separate and distinct phases. If 
the existing trucking concerns could work out a method of systemati- 
cally co-operating in the development of a scientific schedule of opera- 
tion much could be accomplished. Otherwise, it appears that the rail- 
roads must either go into the delivery of freight direct from shipper to: 
consignee, or that large and efficient local transportation companies will 
have to be formed to sympathetically work with the railroads in the: 
elimination of freight congestion with its attending losses. 

The future will undoubtedly bring into existence an extensive appli- 
cation of co-operative deliveries the advantage of which have already 
been proven in a number of instances, and are quite obvious to the im- 
partial investigator. This development is now being advocated by the- 
Commercial Economy Board of the Council of National Defence, and in. 
this connection the one-delivery-a-day plan is strongly recommended as. 
an addditional means of tremendous saving. No matter what type of 
equipment be emploved, or whether co-operative methods be used, it is: 
essential that operating costs be known, and it is an unfortunate fact that. 
oniy a small percentage of users really know the operating costs of their 
transportation equipment, and more often than not the actual costs are 
greater than those assumed. A standard method of cost accounting, if 
universally adopted, would prove of immense value. If we take the total 


_cost of transportation, considering the cost on the various phases of 


transporting a commodity from the raw material to the finished product, 
sand from the producer to the consumer, the figure becomes startlingly 
large. There is no doubt but that much of this excessive cost can be 
eliminated by systematic handling throughout the entire journey. Jt is 
said that *“ probably in no other part of our existence are so many eco- 
nomics possible as in that great phase of industry- distribution. And, 
while at the moment, the changes which will take place will primarily be 
for the furtherance of the objects of war, they will nevertheless prove of 
great benetit to industries engaged in peacetul pursuit at the end of the- 
war.” : 
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ee ea. Telegrams: “ Benbrotric Fleet London. " 
An Electrical Proving 
House. 


The discussion held last week by the Institution of 
Electrical Engineers on the desirability of establishing a 
British electrical Proving House will, we think, be regarded 
with general satisfaction. The idea of forming such an 


establishment has been mooted more than once. It has 
been strongly favoured by the President, Mr. C. H. Worp- 


INGHAM, for some vears | but the time for its adoption did 
not seem to have arrived, or at least the support was in- 
adeyuate—the two are not synonymous, and unfortunately 
in this country support of a scheme often has a considerable 
time-lag compared with its desirability. It is now realised 
much more thoroughly that an institution of this kind 
would be very beneficial. 

With regard to its scope, a great deal of the work which 
should be undertaken is quite obvious. The Proving House 
would concern itself essentially with certifying the design 
of manufactured articles to specifications, and with the 
performance of such articles, so as to ensure that they are 
actually, botirin design and performance, what they purport 
to be. This hall mark would have a very important effect 
in increasing the trade of home manufacturers of good 
repute, in limiting shoddy work, and in the improvement 
of designs. Asto how far such testing should go, there may 
be some difference of opinion. We hold the view that 
materials, as materials pure and simple, should not be tested 
by such an institution, nor should an attempt be made to 
vouch for the life of cables or of pieces of apparatus. The 
specifications, however, should be drawn with a view to 
ensure a reasonable life, and the function of the Proving 
House should be to certify compliance with the specifications 
where thisis possible. Inthe case of chemical products—and 
to some extent cables come within this category—this is 
often not possible. ; 

In creating an institution of this kind it is important to 
define its activities and its relations to other bodies. We 
already have the National Physical Laboratory, which is 
able to carry out a certain amount of work of a kindred 
nature, but it cannot act adequately as a Proving House ; 
the work is of a different character. Nevertheless, there is 
a very great deal to be said in favour of a Proving House 
which is run in close conjunction with the National Physical 
Laboratory. By so doing, the status of the Proving House 
would be at once accepted, and the one institution would be, 
as it were, the complement of the other. Take, for example, 
the question of research. Mr. C. TURNBULL, on whose 
Paper this discussion arose, suggests that the Proving House 
should be an institution which would carry out a con- 
siderable amount of research. We are of the opinion that 
research should be wholly beyond its scope. The function 
of the Proving House should be to prove that the manufac- 
tured articles are what they claim to be, and the work carried 
on by such an institution would be chiefly in the nature of 
routine. Nevertheless, in the course of these tests, we do 
not doubt it will be found that research in one direction or 
another is necessary if certain observations are to be under- 
stood. In that event it would, in our opinion, be for the 
board of management to ask the National Physical Labora- 
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tory to.carry out such definite researches as may be found 
to be desirable. By so doing. ov erlapping and the eupuce: 
tion of effort would be avoided. 

At the opening of the discussion, Mr. WorDINGHAM stated 
the attitude of the Council in regard to the whole quest on, 
and we were vlad to find that his announcement dealt with 
some of the points to which we have referred. A Com- 
mittee of the Council has been considering the whole ques- 
tion and has come to the conelusion that it would be highly 
desirable to form a Proving House which would be a sort 
of off-shoot of the National Physical Laboratory, but would 
be managed by a virtually inde pende ut board. such board 
being thoroughly representative bi the interests concerned, 
Further, the conclusion had heen reached that research 
should not be undertaken by the proposed institution. It 
appears to us that the scheme outlined by Mr. WORDING- 
HAM should prove thoroughly satisfactory, though small 
modifications in detail may be 1 necessarv in the proportion 
of trade representation if the work is to have a thoroughly 
commercial value; but at the same time there must be no 
losing sight of the fact that the tests must be of a thoroughly 
independent character. In other words, the tests must be 
really practical and the Institution itself must inspire con- 
fidence, 

One or two speakers made reference to the obvious fact 
that the work of such an institution is bound up with 
specifications for construction, on the one hand, and with 
rules for installation on the other. So far, specifications 
are largely lacking, and would have to be evolved. , On the 
other hand, when we come to rules for installation, it may 
be said that we are at present suffering from having too 
many of them, and that they should be properly co-ordinated 
by one authority. It is pretty evident that a great deal of 
work must be done in these directions before the Proving 
House can do its work fully. This, however, need not 
prevent steps being taken to bring into being an institution 
which is undoubtedly very necessary forthe well-being ot the 


electrical industry. 


Reviews. 

- 

Power Wiring Diagrams. By A. T. Dover. 
& Co.) Pp xvi. 208. Gs. net. 

This book is essentially for all who are connected with the 
design and use of switchgear and control apparatus, The 
contents are what the title imphes, and the compilation has 
been carried out very thoroughly and conscientiously. The 
book is small enough to be carried in the pocket, though this 
handy arrangement has entailed tle use of small blocks and 
type. Occ asionally the small blocks are troublesome, because 
the connections lose distinctness, but this criticism only applies 
to a few diagran.s, and migbt not be raised by those who do 
not object to small print, &c. As far as possible, the diagrams 
have been drawn to be representative of the actual control 
apparatus to which they refer, but in certain cases a detailed 
diagram has been supplemented by a schematic diagram, in 
order to facilitate the tracing of the circuits. 

After a list of the abbreviations and conventional signs 
adopted, we come to section I, which deals with continuous- 
current motors and control apparatus. The standard internal 
and external connections of the different motors are given, 
along with the diagrams of controllers for printing presses, 
machine tools, pumps, cranes, lifts, &c. In section 2, dia- 
grams are given for two and thiee-wire, continuous-current 
generators, for balancers, and for poteatiometer-connected 
field rheostats. Section 3 is devoted to continuous-current 
switch panels, and includes panels for generators with rotary 
or static balancers, for boosters, for charging and searchlight 
sets, kc. Alternating-current circuits are reached in section 4, 
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‘which deals with single-phase starters, coatrollers for poly- 
phase motors ‘{tichudiitg -nfotors: with .pole-changing< windings) 
and the wiring for cranes. Power tiansformers and static 
balancers are dealt with in section 5, and instruments, instru- 
ment transformers.and:relays in section 6.: Section 7 is de- 
_ voted to leakage protective systems, and includes diagrams for 
detectors and indicators in continuous-and alternating-current 
mining installations, core-balancing leakage system for three- 
phase circuits, current-balancing system for transformers and 
alternators, and voltage balancing split-conductor and auxi- 
liary sheath protective systems for feeders. The next section 
deals with alternating-current switchgear and panels, and 
ncludes oil switches, panels for alternators, motor-generators, 
rotary converters, two and three-phase feeders. The last 
section contains descriptions and diagrams of the Tirrill and 
the Brown-Boveri automatic voltage regulators. 

There are two appendices—one giving tables and data, the 
other photographic illustrations of control apparatus. We do 
not agree with the temperature 1ise and overload rating of 
continuous- and alternating-current motors and generators 
given in Table II., which seems to be, or should be, out of date. 
It would be much better to give the rules laid down by the 
Engineering Standards Corhmittee. | 

No attempt has been made to make the above summary of 
the contents of the book complete, but it will enable the reader 
to form a good idea of the valuable information imparted and 
the wide range covered. Mr. Dover is to be congratulated on 
the success he has made of such a painstaking and laborious 
task. One canzot lay down a book of this kind without think- 
ing how good it would be to make it compulsory to sypply a 
proper diagram of connections with all electrical machinery 
-and apparatus. STANLEY PARKER SMITH. 
Radio Communication : Theory and Methods ; with an Appendix 
` on Transmission Over Wires. By Joun MıLLs. (London: Hill 

Publishing Co.) Pp. xi.+205. 7s. 4d. | 
It is stated in the preface that this book is the substance of a 


course Of lectures given by the author in 1917 to a company . 


-of the U.S. Reserve Signal Corps troops. Two such com 
panies were formed from the employees of the Western Electric 
Company and trained by other employees. The author is a 
member of the research staff of the company, and this course of 
lectures, together with some laboratory work, constituted the 
training in radio communication. As one would expect under 
such circumstances, only present-day apparatus is dealt with, 
no attempt being made to describe obsolete apparatus and 
methods, however great their historical interest. Although the 
author claims to have adopted a method involving no mathe- 
matics except elementary algebra, the treatment is more 
mathematiacl and less descriptive than one might have 
anticipated. This is probably unavoidable in view of the 
author's statement that ‘‘ the aim throughout has been to 


present fundamental principles and methods rather than- 


detailed instruction as to apparatus and its operation.” To 
expound the fundamental principles of radiotelegraphy, 
except in a very superficial way, requires a higher standard of 
mathematical knowledge than can be fairly described as ele- 
mentary algebra. 

The 175 pages are divided into eight chapters and an appen- 
dix. The first chapter deals with resistance, inductance, &c., 
the representation of sinusoidal alternating functions by vector 
diagrams and by vector operators. 
that “ the ratio at any instant of the E.M.F. to the resulting 
current is the instantaneous value of the impedance ” is mis- 
leading, unless it be clearly stated what E.M.F. is meant ; if 
the resultant E.M.F. be used, the ratio is the ohmic resistance. 
‘The sections headed ‘‘ General expression for conjugate vec- 
tors ” and “ Omission of a conjugate vector ” with such for- 
mulæ as 

v=([E cos 0-+7E sin 0Je+[E cos 0- jE sin Oje~*" 
serve to, illustrate what is said above as to the mathematical 
‘standard essential to a proper appreciation of the book. 


Chapter II. deals with the telephone receiver and the varia- . 


tion of its characteristics with frequency. On page 35 it is 
stated that above the resonant frequency “‘ power is returned 
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to the receiver winding by the moving diaphragm ; that is, we 
‘have generator: action: This “is somewhat analogous ‘to. the 
induction motor, which acts as a generator when 


“driven above synchronism, delivering energy: to the ‘input 


line.” This is a very strange analogy ; mechanical’ power is 
‘supplied to the induction motor to Urive it above synchronism 
‘and enable it to act as a generator. ‘The absence of such a 
source in the case of the ei should have led the author 
to suspect that something was wrong. Although the motional 
resistance of a receiver changes from positive to negative on 
‘passing beyond the resonant frequency, the motional power 
does not change sign, but reaches a maximum. and power is no 
more returned to the winding than it was below resonance. 

Chapter III. deals with thermionic valves, and Chapter IV. 
with various types of detectors; the treatment of the latter 
is so brief as to amount to little more than a classification. 
Oscillatory circuits both single and coupled, are considered in 
the following chapter ; the resonance curves of Fig. 46 have a 
very unfamiliar shape. Chapter VI. is devoted to the various 
method of producing undamped waves. Ether waves, aerials, 
long-distance transmission formule, &c., are considered in 
Chapter VII., and various practical appliances and methods in 
Chapter VIII. | 

In the appendix, the ordinary telephone transmission for- 
mule are developed, and the equivalent T worked out for a 
section of the line. The selection of problems which follows 
is almost entirely of a purely mathematical nature, the object 
being to familiarise the student with such questions as 
“ What is 10 x57?” Of the three tables with which 
the book concludes, the first gives values of € 7, the second, 
sines and cosines, and the third, definitions of the practical 
electrical units. As an example of the latter we have: “ Re- 
actance—the Ohm That portion of the impedance which 
represents the impedance in an equivalent series circuit of the 
reservoir for energy storage,” which, although true, sounds 
somewhat involved. 

On the whole, however, the book can be recommended to 
those wanting a brief, concise outline of the principles of 
modern radiotelegraphy. i G. W. O. Howe. 
Tables of British Decimal Coinage, Metric and British Weights 

and Measures. By A. J. Lawson. (London: Eyre & Spottis- 
woode, Ltd.) Pp. 211. ds. net. | 

The set of tables compiled in this work are presented under 
‘the auspices of the British-Italian Commercial Association. 
In an introduction by the chairman (Mr. R. Benson) the hope 
is expressed that the book will help to stimulate fuller inter- 
course between the two nations; its entire contents are bi- 
lingual, the British and Italian equivalents being placed side 
by side throughout. In anticipation of the recommendation 
of the Institute of Bankers being adopted, tables are given for 
the conversion of Italian lire into English decimal equivalents 
(?.e., the pound sterling divided into 10 florins, 250 pence and 
1,000 ** mils ``). 

Tables for converting from the metric to the British system 
for measures of length, area, volume and capacity are likewise 
given, and there is also matter of special technical and engineer- 
ing interest, such as the data on tensile strength, pressure con- 
versions, standard screw threads. railway curves, &c. The 
report of the Institute of Bankers appears as an appendix. 

The book should prove useful at the present time, when the 
question of adopting the metric system is under consideration. 
Sir Charles W. Macara, Bart. : A Sketch of Modern Lancashire: 

By W. Hastam Mitts. (Manchester: Sherratt & Hughes.) Pp- 
334. 6s. net. 

Events in the labour world, and especially the growing 
movement towards what is now known as “ industrial recon- 
struction,” render this sketch of modern Lancashire and the 
account of the life work of Sir Charles Macara of absorbing 
interest. 

The work of Sir Charles Macara in connection with the cotton 
industry is not only of national importance, it attracted 
attention in all the chief countrics of the world. To an excep- 
tionally deep technical knowledge of the industry, he united in 
a marked degree the faculty of talking to the workman as 
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sore man. “ He neither strutted not did he seem to conde- 
scend.”’ ` 

This book traces the development of the industrial system of 
the cotton industry up to the celebrated Brooklands Agree- 
ment in 1893, which, with its subsequent additions and modi- 
fications, became the standing example of the industiial 
councils now the subject of so much discussion. The con- 
ception of community of interests between workers and em- 
ployers was developed in relation to industry generally in the 
scheme brought before Parliament in 1911. At the time, its 
promise was but in.perfectly fulfilled, but its essential prin- 
ciples are receiving the fullest recognition do-day. Even 
more impressive is the account of Sir Charles Macara’s work 
towards the internationalisation of the cotton industry. This 
will long remain a shining example of the solution of com- 
mercial and industrial problems by international consent. The 
war has shattered much of this fabric, but it will surely be 
revived in time to cone, given in fuller detail, including a 
sketch of the constitution of the first Industrial Council and 
' the Conciliation Boards, and when the Listory of the g.eat 
developments in the industrial world which will doubtless 
follow the termination of this war are written, a high place 
will be assigned to the pioneering work of Sir Charles Macara. 


Correspondence. 


BRITISH ENGINEERING IN CHINA. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sir: Does it really matter to us, in 1918, whether British 
engineering firms were well-represented in China before the 
war or not ? It is, however, as important as it is imperative 
that your readers should know who represented German firms 
in China, and elsewhere, in the ‘‘ Wait and See ” days. 

As far as the writer remembers, the A.E.G. used to be 
aggressively represented in China bf Messrs. Arnhold, Karberg 
& Co., but he has not the means of finding out whether Arnhold 
Karberg & Co. and Arnhold Bros. are one and the same firm. 
Perhaps, Sir, you are in a position to do so ?—I am, &c., 

London, May 13. “ VERITAS.” 


[We are glad to publish the above letter so as to clear up 
any misconceptions on the subject. We could not find the 
firm of Arnhold Bros. & Co. in the statutory “ black ” list, 
and on enquiry we ascertained that there existed in China 
the firm of Arnhold, Karberg & Co., Ltd., who were agents 
of the A.E.G. We were informed that the firm consisted of 
four members, two German and two British. The British 
members were the brothers Arnhold, who, when the war broke 
out, left the old firm of Arnhold, Karberg & Co. The latter 
firm is still trading under German management. The two 
brothers Arnhold started business on their own account, and 
called their firm H. E. Arnhold—changed subsequently 
under a Hong Kong Ordinance to Arnhold Bros. & Co., Ltd. 
They trade under that style to-day with the complete sanction 
of the authorities. They (or Mr. H. &. Arnhold) are on the 
approved list of consignees in China. So far as we are aware, 
there is no reason to believe that they have, or wish to have, 
any enemy interests whatever. They have satisfied the 
authorities to that extent,and we are informed that they are 
in a position to be very useful to British trade, because of 
their previous connections. Owing to pre-war liabilities 
there is also in London and New York a firm known as Arnhold, 
Karberg & Co. It is, we are instructe], legitimate to trade 
with the latter firm as they are only the British and American 
houses of Arnhold Bros. & Co., and have no connection with 
the Arnhold, Karberg & Co. still trading in China.—Kp. E.] 


Royal Society.— Among the Papers read at the meeting held 
vesterday was one by Mr. ©. M. Wiliams, on “ The Absorption 
of X-rays in Copper and Ahimintum.” and one by Dr. T. R. 
Merton, on “The Electrical Resolution and Broadening of 
Hehum Lines.” . 
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Trade Parliaments and Their Work. 


By E. J. P. BENN. 
IV Ẹ DEMOBILISATION AND APPRENTICESHIP. 


Joint Standing Industrial Councils could be busily employed if 
they existed to-day and did nothing else but study the problenis 
connected with demobilisation, apprenticeship, and kindred matters, 
and prepared reports and plans for the guidance of the Government 
when the need arises. There are to-day eight million workers, or 
half of our industrial population, employed directly on the war, either 
as soldiers or munition workers. To these must be added some 
millions of civilian workers whose present occupation is dependent 
on the war. We may, therefore, assume that when the war comes 
to an end, mot less than ten million persons will find themselves, if 
not actually out of work, at least under notice. It is generally 
assumed that the Government will keep on its employees—soldiers 
and others—in their present position and only let them out upon the 
market at the rate at which the market is prepared to absorb them. 
This is, no doubt, a very necessary arrangement, but, from the 
national point of view, an extremely expensive one, and anything 
which can be done to facilitate the rapid transfer from war of. this 
large proportion of the population must certainly not be neglected. 
The demobilisation of the Army would be better described as the 
remobilisation of industry, and it is obviously a much more difficult 
job for industry than for the War Office. It must be remembered 
that these ten million people have been absorbed into the war by 
degrees. Lord Kitchener's first demand was for 500,000 men, and 
that was thought to be rather a large order at the time that it was 
first given. We have taken four years to divert this huge army from 
its normal work to war work. The reverse process will have to be 
done at a much more rapid rate. We shall be in direct competition 
with every nation of the world in this matter. Whoever wins the 
war, the nation which can restart its industries most rapidly will 
win the world’s markets. 

So long as the debate on demobilisation is confined to such general 
principles as those stated above the matter seems easy ; it is when 
we get down to details that the difficulties become more apparent. 
Every trade has ita necessary proportion of skHled and unskilled 
workers ; every factory depends upon the proper arrangement of 
different classes of workers. There are very few trades that can be 
kept going unless all departments are run on about the same pace. 
The War Office knows nothing of these matters, and unless it is 
informed by the trades themselves of the classes of labour which 
should be demobilised first utter chaos must ensue. There will be 
gangs of machine hands without a fitter, fitters without: hands, 
labourers without foremen, and foremen without labourers. The 
elaborate process of combing out, under which the less essential 
workers have been taken first, has been performed very gradually 
and with much painstaking on the part of tribunals and others: 
The reverse process will have to be performed at a much more rapid 
rate and cannot be successfully accomplished without the most 
elaborate and detailed’ and expert plans carefully prepared before- 
hand. The same sort of question will arise as to the preference to 
be given to particular trades. For example, it is no use supplying 
the fancy leather trades with labour until tanners and curriers 
are first put to work. 

There is another big class of problem which comes under the 
term apprenticeship, which can only be settled by each trade and 
which will demand the early attention of Whitley Councils. Under 
this heading we class all those problems which arise from the fact 
that our boys of 18 will have lost four or five years of the most 
valuable period of their lives. The problem starts with the medical 
student and finishes with the boy in the factory. All through the 
professions and the trades we find innumerable customs under which 
the youth begins as a learner, then becomes an improver, and then 
a second, and, finally, a first hand. Between 18 and 23 or 24 in 
every walk of life a youth is really learning his business. The war 
has cut this period clean out of the lives of hundreds of thousands 
of young men, and the most careful arrangements will have to be 
made to provide for the problems that have thus arisen. The articled 
clerk who was willing, as a boy of 18, to live at hcme and take £30 
or £40 a year as pocket money has suddenly become a young man 
who ought to know his business and ought to be earning a proper 
wage. Now, if this problem is left to individual bargaining bet ween 
man and employer the consequences will be very serious, and it is 
obviously necessary for cach profession and each trade to lay down 
principles which shall guide all the individuals concerned, $ Fe 

There is still another side to this great subiect— the question of 
the disabled and the unfit. After every previous war in history 
the streets have been crowded with beggars recruited from this class. 
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No nation has a clean record so far in this respect, but if the Britjsh 
mation is determined to do anything it is certainly determined that 
those of its sons who have been disabled in the present war should 
be properly treated when that war comes to an end. It is agreed 
that this is not a matter for charity. Our heroes are not to be sub- 
mitted to the indignity of accepting alms. It becomes, therefore, 
the duty of each profession and each trade to provide for its own 
‘disabled. It is surely absurd that the skilled cabinet maker should 
have to start his life over again and learn some totally different trade. 
It is obvious that, even though his abilities may be seriously im- 
paired, his past experience of his own trade must be capable of being 
turned to some account. ; 

There can be no arguing as tothe need of Joint Standing Industrial 
‘Councils to consider all these problems, and in this branch of work 
we are free from the discussion as to whether Labour has a right to 
‘participate. All these things can certainly be arranged far better 
by a Council composed of equal.parts of employers and employed 
than by any sectional organisation. 


Provincial Electric Supply Com- 
mittee. : 


The annual meeting of the Provincial Electric Supply Committee 
was held on the 30th ult. The chairman (Mr. H. B. RENwick) 
presided, and amongst others the following representatives were 
present ;— i 


Sir Henry Mance (Oxford Co.), Sir J. S. Harmood-Bannerè M.P. 
(Midland Co.), W. L. Madgen (British Electric Federation), F. E. Gripper 
{Edmundsons), Emile Garcke, A. A. C. Swinton (Cambridge Co.), J. E. 
Spagnoletti (Banbury Co.), J. G. B. Stone (Electric Supply Corpn.), 
G. H. Jackson (Northampton Co.), J. Herbert Edwards (Stroud, &c.), 
“Talfoud Ely and J. J. Jeffery (Ross Co.), C. Shirreff Hilton (Birkdale Co.), 
H. B. Harvey (Kent Co.), K. A. Scott-Moncrief (Hendon Co.), W. B. 
Esson (West London & Provincial Co.), C. W. Spencer Hawes (Reading 
‘Co.), H. B. Leather (Minehead Co.), John Christy and Leonard Christy 
(Clevedon Co.), Napier Prentice (Suffolk Co.), F. W. Reynolds (Coat- 
bridge Co.), H. A. Alger (Richmond Co.), F. C. Mc Quown (Bournemouth 
‘Co.), H. W. Bowden (Woking Co.), J. L. Shand (Newcastle Co.), and 
‘T. Petersen (Uxbridge Co.). 

The CHAIRMAN explained that the Committee was started in the 
beginning of 1917 with an original membership of 61 provincial com- 
panies. The list now showed 106 companies as members of the Asso- 
ciation, in fact, practically the whole of the important provincial supply 
companies throughout the kingdom. The Association grew out of the 
co-operation of the provincial companies under the appeal made by 
Mr. Renwick to the Excess Profits Commissioners, which ‘resulted in 
the provincial companies being placed” on a very favourable footing. 
The chairman, in reviewing the work of the vear, ran over the various 
matters which had chiefly occupied the Committee’s attention, including 
the amendments to the Courts (Emérgency Powers) Bill (by which 
clauses protecting water, heat, light, traction and power were inserted), 
the evidence given by the chairman on behalf of the provincial companies 
before the Board of Trade Electric Power Supply Committee, negotiation 
with the Inland Revenue authorities with regard to increased deprecia- 
tion, local rating, leaving certificates, wages and bonus orders, &c. 
Also the Conference with the Board of Trade to obtain increases in the 
maximum prices scheduled in provincial previsional orders and with the 
‘same department. and the Ministry of Munitions whereby support had 
been given to the companies in their revision of unremuneratiye long- 
term contracts. The position of companies using fuel oil had also been 
protected through the Petrol Controller of the Ministry of Munitions. 
Electric vehicles had received consideration and the Committee were 
co-operating with the Institution of Electrical Engineers in regard to 
electric cooking. The Committee had also taken an important part 
in connection with the revision of the reserved occupations list and the 
Ministry of National Service. At present the question of coal supplies 
and economies was the chief matter being dealt with. 

Sir HarmMoop- Banner, M.P., said that the results of the year’s work 
were quite sufficient to show that they had acted wisely in creating the 
Association and supporting Mr. Renwick in his inauguration of the Com- 
mittee, and although there were anxious times in front, the companies’ 
‘interests in Mr. Renwick’s hands would be well looked after. 

Sir Henry C. MANcE expressed his appreciation of the assistance 
rendered to him by the Committee during the year, and he urged the 
need for close co-operation and co-ordination of interests. 


Mr. EMILE GARCKE referred to the great success Mr. Renwick had 


achieved in bringing together such a representative body and the 
excellent work done during the first year. 

Mr. Madgen, Mr. Campbell Swinton and Mr. F. E. Gripper also spoke 
on the work done during the past year. 


Mr. RENWICK, in reply, explained that the very successful results _ 


obtained must be taken as due largely to the assiduous work put in by 
the Executive Committee and without whose assistance he would not 
have been able to place such an excellent report before them. 
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The Static Machine of the Medical 
Supply Association. 


The general experience has been that the electrostatic influence 
machine is not a very trustworthy piece of apparatus from the point 
of view of getting discharges easily in any state of the atmosphere. 
This is one reason, no doubt. why it has not come into more general use. 
It is claimed that such difficulties have now been overcome in the ma- 
chine manufactured by the Medical Supply Association. As to why the 
result should be superior. no very definite explanation can be given, 
for the simple reason that the principles underlying the working of such 
machines are still by no means fully understood. The makers attribute 
the better working to the fact that the speed of rotation is much higher 
than in the older class of machine. This higher speed is rendered 
possible by the special form of construction that has been adopted. 
The plates are made of etonite and are 3/16 in. thick, being 22 in. in 
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ELECTRICALLY DRIVEN STATIC MACHINE. 


diameter, and run at 900 revs. per min. in opposite directions. They 
are made in three layers, the centre layer being strong mechanically ; 
the outer layers are of a different quality of ebonite, being more brittle 
and therefore less able to bear a high speed of rotation, but better from 
the point of view of static electricity. The plates, as a whole, however, 
are sufficiently strong to withstand this high speed. 

As will be seen by the illustration, the machine is mounted upon an 
iron stand and is motor driven. The pairs of plates are so mounted 
that they are easily removable, and as no sectors are used they can be 
very easily cleaned whilst in motion. We understand that currents 
of } to ? milliampere at 50,000 volts with an X-ray tube in circuit may 
be obtained. We need scarcely say that such machines are very con- 
venient for X-ray work and medical purposes, and it is possible that 
they might be used with advantage for experimental work in connection 
with electroculture. It will be remembered that Lemstrom’s pioneer 
work was carried out by means of machines of this class. 


Be 


Parliamentary Intelligence. 


ALDERSHOT GAS, WATER, &c., BILL. 


The Bill promoted by the Aldershot Gas, Water and District Lighting 
Co. was recently passed by a Committee of the House of Lord’. 

Mr. Vesey Knox, K.C. (who, with Mr. Jeeves, appeared for the 
promoters), out ined the gas and electricity powers of the Bill. As to 
the supply of electricity, Aldershot Urban Council had their own under- 
taking, and Farnborough Urban Council obtained powers in 1899 which 
were revoked in 1904 by the Board of Trade, because the Council had 
done nothing with them. If a supply of electricity were to be provided 
economically and profitably in a district of that kind, it must be by the 
gas company, who could use gas in generating electricity ; and the whole 
of the management and collection being in the same hands, the cost would 
be much less than if there were separate gas and electricity organisations. 

Mr. R. W. Epwarps, managing director of the Company, said the 
delay in exercising the powers which the Company obtained to supply 
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electricity had been due to the time occupied in experimenting to secure 
the right type of generating engine. They had had some experience of 
the advantages of running gas and electricity undertakings together. 


Provisional Orders for 1918 —1n reply to a question, Mr. Wardle, 
Parliamentary Secretary to the Board of Trade, states that the decision 
of the Board of Trade not to proceed with any applications for electric 
lighting provisional orders this Session, with the exception of two in 
regard to which the Board are satistied that there is urgency, has been 
taken as a matter of policy under the discretion given to the Board by 
the Electric Lighting Acts, pending any action that may be taken as a 
result of the report of the Coal Conservation Sub-Committee of the 
Reconstruction Committee and of that of the El ctrie Power Supply 
Committee, and was not in any case based on the merits of the applica- 
tion. The authority granted to the Corporation of Rotherham in August 
last was to supply electricity in bulk to a neighbouring undertaking, and 
to certain specified premises, and was given by departmental Order in the 
interests of economy in generation and of war services. 


Patents and Designs Bil].—Sir A. Stanley stated in the House of 
(‘commons recently that it was intended to re-introduce the Patents and 
Designs Bill in the present session, and the measure would contain 
clauses dealing with the extension of the life of patents, the working of 
which had been prevented duriny the war. 

Post Office (No. 2) Bill.—This Bill, which authorises an increase in 
the rates of postage for letters, posteards, book packets and parcels, was 
read a second time in the House of Commons last week. 

The Postmaster-General (Mr. Illingworth) announced that the postage 
on letters for the troops would continue to be at the present rates. 

Private Bill Legislation.—The County of London Electric Supply 
and the Yorkshire Electric Power Bills were read a third time in the 
House of Lords last week. The third reading of the Shropshire, Worces- 
tershire and Staffordshire Electric Power Bill has been adjourned until 
after Whitsuntide. 


Legal Intelligence. 


Post Office Tube Railway Award. 


Mr. J. H. Oakley has issued his award on the claim by the Great 
Eastern Railway Co. for £33,393 compensation from the Postmaster- 
General owing to taking so much of the sub-soil as is required for the 
Post Office Tube Railway at Liverpool-street station, and for injuriously 
affecting the adjoining lands by carrying out such works. The award 
gives £6,884 for the right of user of the sub-soil of the lands and a 
further sum of £2.680 in respect of damage to the company by the 
severance of the lands or otherwise injuriously affecting the said lands 
by the exercise of the powers conferred by the Post Office (London 
Railway) Act, 1913. The case was reported in THE ELECTRICIAN for 
April 5. 


| Paton v. Enever.. 

In the King’s Bench Division last week Miss Evelyn M. Paton, sued 
Mr. Edwin Alex. Enever, engineer, to recover £1,500 advanced to de- 
fendant. 

Plaintiff gave evidence to the effect that she had advanced £1,200 to 
defendant, and subsequently, at defendant’s suggestion she became 
interested in the formation of an electric power company under the title 
of the ‘‘ E.M.P.”’ Co. She never offered to finance the proposed company, 
and the money advanced was simply a personal loan to defendant. 

The defence was that the money was advanced by plaintiff to form a 
company which, obviously, was more or less of a speculative character. 
Ultimately defendant submitted to judgment for the amount claimed. 
The company was going on well, and if plaintiff would only give him 
reasonable time the money would be repaid. 

Judgment was entered for plaintiff with costs. 


Volunteer Notices. 


LONOON ARMY TROOPS COMPANIES VOLUNTEER ENGINEERS. 
Headquarters: Balderton-street, Grosvenor-square, W.1. 
Officer Commanding, Lieut.-Colonel C. B. CLAY, V.D. 

Orders for the Week. 

Captain of the Week.—Captain W. Darley Bentley. 

Next for Duty.—Captain E. G. Fleming. 

Monday, May 20.—Commandant’s Parade at Waterloo Station,8.45 a.m., 
for work at Esher. Dress: Marching Order, with Rifles. Midday 
and tea rations to be carried. 

Tuesday, May 21.—Lecture on Demolitions, 6.30. Physical Drill and 
Bayonet Fighting, 7.30. 

Wednesday, May 22.—No. 1 Company, Drill, Knotting and Lashing, 
6.30-8.30. Recruits’ Drill, 6.3 '. 

Thursday, May 23.—No. 2 Company, Drill, Knotting and Lashing; 
6.0-80. Recruits’ Drill, 6.30. Signalling Section, 6.30-8.30. 
Ambulance Section, 6.30-8.30. Band Practice, 7.0. 

Friday, May 24.—Musketry for the whole Corps, 5.30-8.0. 

Saturday, May 25.—-Entrenchments, Revetments, &c., for the whole 
Corps, 2.45-4.45. Recruits’ Drill, 2.45-4.45. 

SPECIAL Notices.—All drills will take place at Headquarters unless 

otherwise stated. ° 

The M.O. will attend for the examination of Recruits on Thursday 

evening at 6.0. 

Summer Camp.— Arrangements are now being made for this Camp to 

start on August 3. l 
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Patent Record. 


APPLICATIONS FOR PATENTS. 
Note.—Names within parentheses are those of Communicators of inventions. 
March 27, 1918. 


5.395 GryLLs & Heare. Electric arc lamps. 

5.398 EsteLLe. Electrolytic production oriren. 

5.404 Berry. Means for cbtaining hit.d.c. veltcees. 

5.420 Firiprcone. Auto-cenerating portabile electric lamps. 

5.421 MIDLLETGN. Interlocking mechanism for electric ewitches, &c. 
March 28. 1918. 


5.452 SuitH. Machines for winding insulated wire, &c. 

5.476, 5477 and 5.478 AUTCMATIC TELEFHCNE MFG. Co., Ray & SAVIN. 
systems. 

5.479 MaTsuSHIMA. 


d 


Telephcre 


Apparatus for electrolysing salt solution. 
Apri! 2. 1918. 


5.584 SHeit. Device for electrical transmission of sound, 
5.585 Furse. Portable stand for electric iamps. 
5.033 Price. Dynamo electric machines. 


April 3, 1918. 


Connectors for electric cables. — 
Audion or lamp relay or ampiifying apparatus. 


April 4, 1918. 


5.746 TELFORD, GRIER & MACKAY. Varying candcle-power of electric lights. 
5.747 Roperts. Position indicator for tramicars, &¢. 

5.749 Forsselius. Ball contact commutatcr brush. 

5 770 BusHNELe & KitLincsworTH. M<gnetos. 

5.771 BEAVER. Teeor branch joints of armoured electric cables. 

5.774 Bipire & CLAREMONT. Electric speed controlling apparatus. 

5.779 B.T.-H.Co. Lanterns for gas-filled e-ectric lamps. 

5.780 B.T.-H. Co. & WHeat. Electric lamp fittings. 


April 5. 1918. 


5.841 Carney & Lacey. Cooling electric machinery, &c. 
5.860 B.T.-H. Co. (G.E. Co.) Scund producing devices, 
5.8607 Marconi. Electricaccumulators. (5 4 17, Itay.) 
5.8 
5,8 


665 PRIDDLE. 


5. 
5,712 Latour. (3,417. France.) 


81 HUNTINGTON, MANIFOLD & POOLE. Eiectric heaters. 
86 & 5.887 BRILLOUIN. Wireless telephone instajiations., 


April 6, 1918. 


5,866 AKTIESELSKAB ARENDAL SMELTEVERK. Evectrode holders. (13,4,17, Norway.) 
5.917 B.T.-H. Co. (G.E.Co.) Electric lamps. 

5.918 Siemens & HALSKE A. C. Electric measuring apparatus. 

5,927 Latour. Audion or lamp relay or ampuifying apparatus. 

5.936 Davis. Electric accumulators. 

5.937 MULLARD. Electric resistances. 


Arril 8, 1918 


5053 Witkig. Elbows, &c., for electric conduits. 

5.966 RevROLLE & HOWARD. Electric switches. 

5.979 B.T.-H.Co. & Hamiyn. Starting switches for a.cemoters. 

5.971 B.T.-H.Co. (G.E. Co.) Incandescent cathode devices. 

5.982 MaAvELLI. Ignition magnetcs for internal combustion engines. 

986 HENLEY. Brushes for dynamo-eiectric machines. &c. 

992 Vittiers. Electro-magnets with movabie cores or armatures. 

993 VittieRs. Means of adjusting and incicating travel of machines or instruments 
operated by core or armature of electro-magnet. 


April 9, 1918. 


6.001 Humpaeeson. Gas andelectric cooking stoves. 

6.007 ILLINGWORTH. Electric cut out. 

6.021 AsHTON. Electro-massaging apparatus. 

6.038 JONES, Systems of electro mechanical] illuminated recording winding engine 
signals. 

6,039 FLeminc. Electric furnaces. 

6,055 NAAMLOOZE VENOOTSCHAP VITRITE Works & GHIJSEN. 


(8, 10/17, France.) 


(6/4/17, Italy.) 
5 
5 
5 


Bases for incandescent 


lamps. f 
6,059 Sokar. Primary batteries, 
6.068 Wave. (See Metallurgica Italiana.) Insulators for supporting electric cab'es. 


April 10, 1918. 
.087 BENNETT, GILLOTT & MARFLES. Incandescent electric lamps. 
.090 FERNANDEZ. Automatic cut-outs. 
Electrolytic treatment of ores. 
Controlting a.c. power staticns. 
Magneto. 
Process for generation of electrical energy. 


. April 11. 1918. 
6,138 WALSALL HARDWARE Mec. Co.. Brooks, FRANKS & READ. 
6,146 Green. Electric signalling systems. 
6.180 B.T.-H. Co. (G.E. Co.) Insulating materials. 
6.196 MoONTELIUS. Transformation of electrical energy. (24/3/17, Sweden.) 
6,215 Tis&RSTEDT. Telephone receivers. (31.3 17, Denmark.) 


April 12, 1918. 


6,222 Roserts. Means for indicating in connection with electric circuits. 
6,243 M.L. MAGNETO Synp. & Huse. Driving couplings for maeneto-electric ma- 


chines. 
(15/10/17, France.) 


A 


10 SMITH. 


Electric switches. 


6.2 Pocket lamps with mechanical! electric generator. 
6.2 Photo-electric aircraft revealer. 

6.256 BrusH ELECTRICAL ENGINEERING Cc. Liguid resistances. 
6,257 THOMSON, SroT WeLperR Co. Electric welding apparatts. (8°10,17. U.S.) 
6,269 Turner. Electric signalling apparatus. 

6,272 Contet. Electric car lighting. &c. (18.517. France.) 

6,273 BENJAMIN Ecectric(Ltp.) Electric lighting apparatus. . 


April 13, 1918. 


6.298 BrowļnLow. Machines for cutting lamp bulbs. 
6,307 CoLLETTE. Electric generators and motorz. 
6,310 MACKENZIE.: Telegraph systems. 


April 15, 1918. 
6,327 BanyAMIN Evectric (LTD.). Signalling devices for motor vehicles. (18/6/17 


.o.). 
6,342 McKenzie, HOLLAND & WESTINGHCUSE POWER SIGNAL Co. Railway traffic cone- 
trolling apparatus. (16:4;17, U.S.) 
6.370 SANTINELLO & WILCKDEN. Ignition magneto. (14/4/17, France.) 
6,384 Eoison-Swan ELECTRIC Co. & Hiatt. Valves of wireless transmissicn systems. 
6,386 STERLING TELEPHONE & ELECTRIC Co, & Davey. Automatic telephone exchange 
system. 


6,388 TEASDALE BucKELL. Telephones. 


April 16, 1918. 
6,418 LAnGpoN-Daviges & Soames. Magnetic friction clutches. 
6,419 MACKINTOSH. Controlling and operating railway and tramway points. 
6.432 ExLey & LEIFNER. Electric cells. 
6,453 BELL. Electrically-heated machine forstamring metal articles. 
6.459 BoscH Axt. Ges. Electrodes forspark.discharges (16/4/17, Germany.) 
6,466 Lannois& GYR A.G. Electricity meters.. <19,4.17-Switzerland.) 


May 17, 1918. 
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Commercial Topics. 


Small Tools. | | 

The Ministr of Munitions has issued the following order :— 

No person shall on or after June 1, 1918, until further notice manu- 
facture any small tool as hereinafter defined, or any part thereof, except 
under a licence issued under the authority of the Minister of Munitions. 
Every person engaged in the manufacture of small tools shall make 
such returns as shall from time to time be required. <A list of the small 
‘tools included in the Order are set out. and applications for licences 
should be addressed to the Controller of Machine Tools, Charing Cross- 
buildings, London, W.C. 2, and marked “ Small Tools.” 


Electric Safety Lamps. ne 

In the Order (No 524) issued by the Home Office in March last, 
certain modifications of existing safety lamps are made, and a few 
new types are included. 

Among the electric lamps approved for general use is the Joel-Fors 
safety lamp, type 303M (made by Messrs. John Mills & Sons), which is 
identical in design with type 403M, by the same firm, but of smaller pro- 
portions. 

The amendments to the schedules of former Orders include an amended 
specification of the ‘‘Ceag’’ miners’ electric safety lamp, * so far as 
regards lamps made in the United Kingdom ” (the lamp is made by the 
“ Ceag ’? Miners’ Supply Co., Ltd.) ; the Joel-Fors electric safety lamp, 
type 403M, and the Joel-Fors electric inspection lamp, type 303C, both 


made by Messrs John Mills & Sons. 
* * * * 


State Control of Industry. 

Dr. Addison, M.P., whu presided last weck over a conference of 
employers and Lahour representatives called to consider the forma- 
tion of an Interim Industrial Reconstruction Committee for the 
glass industry, said that the problems of demobilisation did not 
simply relate to the movement of workers or the restoraticn of 
pre-war employment. 

There were questions rclating to raw materials, credit and orders to 
work for. Both employers and emploved were equally restless under 
Government control, but industries could emancipate themselves from 
such control by organising and appointing a number of people to do the 
job for themselves. In many trades employers had turned their works 
inside out in order to manufacture something different from what they 
were making before, and the first essential for restarting some trades 
was that they should be re-equipped with machinery. The Government 
intended to take steps to get the industries working as speedily as 
possible. We had to look to maintaining and extending our hold in the 
markets of the world. By comprehensive organisation we could give 
brains and inventive capacity much greater chances. It was vital to 


the welfare of industry that there should be hetter understanding 


between employers and employed. 
* * * 
Future of National Factories. 

According to the British Em pire Producer's Organisation, a sum of 
66 million pounds has now been invested in national factories, but 
as this amount represents expenditure during a period of highly 
inflated prices, it is not likely that a valuation at the end of the war 
would nearly reach such figures. 

A much larger amount has been advanced by the Government for the 
extension and equipment of private works, and provision is allowed for 
comparatively rapid depreciation in those cases. The Organisation 
claims that it is, therefore, necessary to form some clear conception of the 
place of national factories in our economic system of the future, as any 
uncertainty is likely to have a disturbing effect just when vigorous and 
confident enterprise is most essential; and it is already being made a 
subject of legitimate complaint that orders are being diverted from 
private works which were hastily mobilised for war work, and saved the 


country when the national factories were all unready. 
* * * * 


Tramway Fares. 

The Select Committee of the House of Commons on Tramways 
(Statutory Requirements) has been taking evidence as to the 
necessity of getting power to increase beyond the statutory 
limit the maximum tolls and charges which may be demanded on 
tramways and light railways. 

Mr. R. J. Howley said that in certain cases tramway undertakings 
were in a position to increase fares substantially, while in other cases 
they were so tied down by statutory restrictions that no increase could 
be made. Some torm of relief was therefore called for. The Tramways 
and Light Railways Association maintained that it was not in the public 
interest that those who had found capital for public services should be 
forced, through no fault of their own, into financial difficulties, with no 
means*of redress. Without private enterprise many sparsely populated 
distriets would be without tramway facilities. 

The chairman of the (‘committee is Sir Wm. Pearce, and the other 
members are: Sir Jas. Boyton, Mr. Broughton, Mr. Cochrane, Sir A. 
Fell, Mr. Nugent, Mr. Rendall, Mr. Tootill and Mr. Watt. 

* * * * 
Board of Trade Electric Power Committee. 

It is reported that this Committee has completed its task, and the 
chairman (Sir Archibald Williamson, M.P.) has submitted a unani- 
mous report. which will be published shortly. 
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Commercial Policy After the War. 

In the House of Commons on Menday Mr. Bonar Law said that 
the Government, following the example cf the French Govcrnment, 
would denounce all commercial conventions ccntaining a general 
clause regarding “ most favoured nations.” 

The decision had heen com? to in view of the probab'e searcity of 
raw materials after the war, and the necessity for pro: din; for the 
needs of the British Empire and the Allies. The Governnen* had not 
changed its policy expressed in the Paris Resolutions, and hy nad reason 
to believe that America was very anxious for unity in economic control. 

* * * * 


Reconstruction Problems and Electric Power Supply. 

It has been decided to form a Reconstruction Committee for the 
West Riding of Yorkshire, and the Provisional Committee has already 
pissed the following resolution on the supply of electric power :— 

That in view of the importance of electrical energy in the ‘evelopment 
of agriculture and other industries, the West Riding Law and Parlia- 
mentary Committee be requested to consider (special regard being had 
to the Yorkshire Electrie Power Bill, 1918.) the need for securing the 
means of obtaining adequate provision of electrical energy in all parts 
of the county wherever it can be shown it is reasonable that such provision 
should be called for. 

As the Board of Trade have reported that the time is inopportune 
for discussing the proposals of the Yorkshire Co. for extending its powers, 
the Company has abandoned the portions of the Bill to which exception 
was taken by the County Council. 

* * * * 


Standardisation of Electrical Appliances in Ontario. 

On Jan. 1, 1918, the Hydro-Electric Commission of Ontario issued 
a notice with regard to the standards which are requisite for electrical 
machinery, apparatus, appliances, &c. The Commission orders that 
on and after three months from the date of the notice no electrical 
machinery, apparatus, appliances, devices, material or equipment 
used, or to be used, in the generation and distribution of electrical 
energy may be used in Ontario unless and until the design and con. 
struction of same has been submitted to the Hydro-Electric Power 
Commission of Ontario and approval of such has formally been 
obtained. It is stated that it is the intention of the Commission 
that all such material shall be subject to the same tests and be 
made in accordance with the same standards as are required of 
local and American manutacturers. A standard is considered 
necessary throughout the entire American Continent, and the one 
adopted is that of the Underwriters Laboratories of Chicago. 


Electricity Supply. 
Extensions. 


Bury St. Edmunds.—The Council has decided to supply electrical 
enorgy for power and lighting to Messrs. Robert Boby (Ltd.), pro- 
vided the firm contribute £400 towards cost of laying mains, &c. 


Edinburgh.—At the last meeting of the Sub-Committee of the 
Electric Lighting Committee, Sir Alex. Kennedy submitted plans 
with reference to the proposed extension of the Portobello power 
station, so as to be able to supply electric current to the Lothian 
coal fields, &c. l 

Gillingham.—The Director of Electric Power Supply Department 
of the Ministry of Munitions has approved the installatiun of a new 
Diesel set, and application has been made to the Priority Department 
for the necessary authority to place contracts. 


London County Council.—At Tuesday’s meeting the following 
loans were sanctioned for electricity purposes: 

Woolwich Borough Council, £18,195 for a Babcock & Wilcox boiler 
with accessories, and for extension ot the generating station buildings ; 
Hammersmith Borough Council, £3,000 for purchase of 13 transformers. 

Wakefleld.— Application has been made to the L. G. Board for 
authority to borrow £6,000 for the electric supply undertaking. 


Wolverhampton.—Mains ure to be extended to give a supply of 
electricity to the Clyno Engineering Co. 


General. 


Blackburn.—The borough electrical engineer (Mr. P. P. Wheel- 
wright) has undertaken the work of inspecting various works and 
factories in the locality in connection with the economy in coal 
consumption. 


Blackpool.— At the local Tribunal last week Mr. Chas. Furness, 
tramways manager and electrical engineer, appealed for a tramway 
permanent wav foreman, aged 35, Grade IT., and married. 

Mr. Furness stated they ran 1} million car-miles per annum. Owing 
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to the lack of material the track was in a worse condition than ever 

before. He had recommended rhe Tramways Committee putting on 

another gang of at least 30 men, otherwise they would run to a stand- 

still, It would mean the top-covered cars coming off, and it was, there- 

fore, more essential than ever that the man should be retained. 
Temporary exemption until Sept. 3) was granted. 


Bolton.—The Electricity Committe2 proposes to secure new 
premises in Knowsley-street fur the electricity fittings department. 


Electricity in Rolling Mills.---At the recent meeting of the Sheftield 
Forge & Rolling Mills Co. (Ltd.) the chairman (Mr. A E. Siddatl) 
said that his main idea was for them to be fully equipped when the 
War Was over, as, owing to the enurmous increase in plant throughout 
the steel trade, the Company must be in a position to meet great 
competition. The whole ot their new mills wonld be electrically 
driven. He was convinced that was going to be the method of 
propulsion of all machinery, and when they got it he did not fear 
any competitor in the country. 

Electric Power Engineers’ Asscciation.—Tte Midland section held 
a very successful smoking concert at Birmingham on the 10th inst. 

Mr. R. A. Chattock, the city electrical engineer, of Birmingham, 
presided over a large and representative gathering. and spoke ot 
the need for organisation among the engineers of the electrical 
industry. He hoped that all present would do everything in their 
power to make known the Association, of which he was a member. 
Primarily the Association desired to improve the status of its 
members, and to better their positions, particularly with regard to 
the younger ones. Employers of trained engineers would have to 
realise that they must pav for the goods. He referred to the wide- 
spread nature of the movement, and the danger, in case of duplica- 
tion of organisations, of losing importance in the eyes of employers. 
The I.E. E. were interested in the present trend of affairs and with similar 
objects to themselves in view, Cesired to co-ordinate the efforts of all 
electrical engineers. 


Haverfordwest.—A special meeting of the Corporaticn will te 
held to consider a scheme of electricity supply. 


Marylebone (London).—-Mr. C. H. Smythe, chict assistant engineer 
has been appointed acting chief engineer of the electricity depart- 
ment in successiom to Mr. A. H. Seabrcck, at a salary cf £750 per 
annun. 

The Electricity Committee has passed the following resolution : 
“ That this Committee desires to place on record its great regret at 
losing the valued services of Mr. A. H. Seabrook, for the past nine years 
general manager and chief envineer of the electricity undertaking. The 
Committee recognises that in Mr. Seabrook it has had an o ficer of marked 
ability and exceptional energy, whose services to the undertaking in the 


critical period of its extension have been invaluable.” 


Norwich.—It has been decided to increase the salary of the city 
electrical engineer (Mr. F. M. Lung) from £7C0 to £800 per annum. 


Plymouth.—The Electricity and Strect Lighting Committee 
recommend that the salary cf the borcugh electrical engineer (Mr. 
E. G. Okell) be increased from £650 to £7060 per annum. 


Sheffield.—The Electrice Supply Committee recommend that if 
owing to shortage of staff it is impossible for anv member cf the 
official staff to take his annual holiday he should be paid duuble 
salary fur that period. 


Torquay.—The salary of the acting borough electrical engineer, 
Mr. Keenan, has been increased to £230 per annum. 


Wrexkam.—The salary cf the borough electrical engineer (Mr. 
W. G. Pickvance) has been increased to £450 per annum. 

The Corporation will also supply annually to Mr. Pickvance’s residence 
ap to 5,000 units of electrical energy free of charge, but he will be charged 
for all energy used over this amount at 3d. per unit (plus percenteges 
added during the war) with jd. per unit discount, and premiums in 
respect of pupils will be paid over to the Corporation. 


Electric Traction. 


A “ Tube ” Train Accidert.—The Board of Trade inspecter (Licut.- 
Col. Pringle), in his report on the collision between two “ Tube” 
trains near Warwick-avenue station on Feb. 25 last, finds that 

The collision was due primarily to the train which ran into that in 
front of it travelling at a speed and in a manner contrary to rule, at a 
time when the automatic signals were at danger, and secondarily to the 
fact that the rear of the foremost train was not illuminated by red lights. 
He suggests that as a red light at the rear of all ‘‘ Tube ” trains is of great 
importance for safety, a permanent oil tail light should be used in pre- 
ference to the existing electric system ot tail lighting. 


Dundee.—The Council has abolished halfpenny tramway farer, 
and in future ld. will be charged for a journey covering three con- 
secutive stages, any distance over that being 14d. 
` Halifax.—The} Tramways Committee has decided that, having 
regard to the important industries in the town, it is inadvisable to 
reduce the local tramway services any further. 
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Hampstead (London).—-The Pcruugh Courcil has decided to 
purchase two electrically propelled tipping trucks for coal handling 
at the electricity station. 
¢ The present cost of handling the coal is approximately £1,364 per 
annum, and it is estimated that the new method will ettect a saving of 
£300 a year. The cost of the two electrically propelled trucks will be 
about £1,117. 

Lowestoft.—The Board of Trade has declared that the powers of 
the Corporation in respect of the portion of tramway Ne. 2, autho- 
rised by the Lowestoft Corporation Act, 1901, which lies between 
Lowestoft North Station and the borough boundary, shall be at an 
end as from April 12, the working of such portion uf tramway having 
been discontinued for three months. 

Nelson.—The Tramways Committee recommended the abolition 
of half-penny fares. 

Sheffield.—The Poard of Trade has intimated that it will raise 
no objection to the use of double-deck tramcars on the Walkley 
route, and the Tramways and Motors’ Committee recommend the 
purchase of 12 second-hand duuble-deck cars from the London 
County Council. 

Stoke-on-Trent.—Last week the Council refused to seal the new 
agreement with the Potteries Electric Traction Co. giving them a 
renewal of their lease until 1932 upon certain conditions. 

Wallasey.—The Board of Trade has suggested to the Council that 
the local tramway service should be reduced by one-third, in order 


to economise coal, &c. 


West Hartlepool.—-In future tramcears will cease running at 10 p.m.» 
and cars on Sundays will not commence until 1.30. During week- 
ends the privilege fares granted to members of H.M. Forces will be 


discontinued, 


Telegraphy and Telephony 


Leeds Automatic Telephone Excharge.—The new aut: matic tele- 
phone exchange will be inaugurated to-morrow (Saturday) afternoon, 
when the 7,000 odd telephones now operated from the Central 
Exchange will be simultanecusly switched over to the automatic 


system. 

Marconi Stations in Argentina.—-The Argentine Government has 
set aside $90,000 m'n (abut £7,800) to meet payments in terms of 
contracts entered into with the Compania Marconi de Telegraféa 
sin hilos del Rio de la Plata for the provision and erection of wireless 
stations at Cordoba and Tucuman. 


Radio-Telegraphy in Mexico,—What is reported to te the first 
radio-telegraph station in Mexico is being erected in the Tampico 
oil district. 

South American Cables.—It is reported that the Western Unicn 
Telegraph Co. has been accorded permission (without monopoly 
rights) to lay and work two new submarine cables. 

One will start from Nictheroy (Brazil) and connect the island of 
Itaparaica, Aracape, Fernando Noronna, Parahyba, Natal, Belem and the 
Antilles, and the second will be laid from Nicthecroy and connect up the 
Argentina via Paranagua and Maldonado. 


Imperial Notes. 


Australasia.— At the recent annual meeting of the New *cuth 
Wales section of the Electrical Association of Australia the President 
pointed out that while the war had given an impetus to the manu- 
facture in Australia cf electrical apparatus, and urders had been 
placed which would otherwise have gone abroad, had the firms 
been prepared, they could have secured a greater volume of work. 
Orders for electrical machinery have been placed with local manu- 
facturers at exceptionally high prices. 

In the development. of the large electro-chemical and electro-thermic 
industries requiring a steady supply of power, it is probable that even- 
tually the water powers of the State will be brought into operation in 
spite of the fact that coal is plentiful and only costs from 15s. to 20s. a 
ton. Water power can be developed economically and investigations 
show that 100,000 kw. could be delivered on the sea coast line. This 
would enable producers to manufacture all products of the electric 
furnace, including steel, carborundum and alundum, graphite for elec- 
trodes, lubricants, calcium carbide, as well as the preparation of cyana- 
mide, alkali and probably aluminium. 

The Tasmanian Hydro- Electric Department recently announced that 
owing to the increased demand for electrical energy in Hobart, and the 
inability to secure new plant, no further extensions would be made to 
the network and no further poles or distributors would be run to connect 
up consumers. No electric heating or cooking apparatus or motors 
will be connected. 

The report of the West Australian Commissioner of Railways for the 
year ended June 30 last, states that the Perth electric tramways, which 
are now supplied with current from the Government power-house, 
showed a gross profit of £31,523 and a net profit of £4,683, after paying 
£26,840 as interest. Earnings per car mile were 16-96d. (compared with 
17-03d. in previous year) and working costs 11-19d., or 12-71d., inc lud 
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‘belated repairs. Earnings increased by £6,785 and the decrease in 
Teceipts per car mile was due to the extension of the workers’ ticket 
rconoession. The extension of the overhead transmission line to Ere- 
mantle is well in hand. 

There are a number of electrically propelled vehicles working in 
Christchurch (N.Z.), and the city electrical engineer expects a large 
increase in the number after the war. 

The Hydro- Electric Power & Metallurgical Co. is establishing electrical 
plant at Electrana for treating zinciferous ores by the Gillies process 
and carbide works, with plant for making electrodes for the furnaces. 

The Wollongong (N.S.W.) correspondent of the “‘ Australian Industrial 
and Mining Standard ” says Hoskins Ltd.'s coke ovens, in the Dapto 
district, are being adapted for electric operation. 
electrically, including the. diseharging ram. 

_ The N.S.W. Public Works’ Department power-house at Port Kembla 
is to be enlarged to enable it to supply current to municipalities in the 
district and on the tableland. 

In anticipation of the opening of the first section of Melbourne’s 
electrified suburban railways in June, the Victorian Railways Com- 
missioners are holding classes for motormen, shunters and guards. 
About 150 men will be required for the Sandringham- Essendon line. 

Stawell ( Victoria) Council is conferring with Ararat Council on a joint 
scheme to supply electricity for Stawell and Ararat by utilising water 
power from the Grampians. 

Mr. E. H. Miller (manager of Messrs. Harper’s Starch Mills, Port 
Melbourne) has. developed a system of generating water gas from soft 
coal and burning the gas under the tubes in tubular boilers. Morwell 
‘brown coal has been found particularly suitable for this purpose. 


Canadian Hydro-Electric Power—The Special Ccmmiesicn uncer 
‘the Public Utilities Act (Chief Justice Meredith and Justices Kelly 
and Sutherland) has decided that the Electrical Development Co. 
is not entitled under its charter to develop more than 125,000 H.P. 
at Niagara for commercial uses, and that the contention that it may 
-exceed this amount if the average quantity used dces not exceed 
125,000 H.P. is unfounded. 7 

South Africa.—The Department of Industries of the Union cf 
Soath Africa has been advised that a company is now teing formed 
to undertake the manufacture of electrolysers for use in the pre- 
paration of hydrochlorate of sodium. 


Foreign Notes. 


‘Hydro-Electric Power in Portugal.—A temporary hydraulic survey 
office has been established by the Portuguese Government to inves- 
tigate the possibilities of the rivers of the country as regards their 
utilisation for the generation of power and for irrigation purposes. 
‘The Cavado and Douro rivers will be the first to be investigated. 


_ _Hydro-electric Power in Spain.—In the Spanish Senate last week 
Señor Cambo announced in the course of a debate on railway trans- 
port that the Government was occupied with a large scheme for the 
further development of hydro-electric energy, and for working the 
main railways of the country electrically. 

A good deal of the hydro-electric plant in the country is of German 
‘origin, and in view of the extensive waterfalls in Spain the Grovernment’s 
proposals are important. : 

Japan.—The following is an extract from a report by the British 
Commercial attaché at Yokohama :— 

At the end of 1916 there was a total of 3,744,141 houses lighted by 
electricity, with 9,035, 468 lamps in use, having a total candle-power of 
‘98,011,153. The amount of electricity generated for industrial purposes 
was 624,516 H.P. There was a mileage of lines for street cars amounting 
to 892, the length of telegraph wires was 45,000 miles, and that of sub- 
marine cables 5,900 miles. The number of telephone exchanges was 
1,135, there being 222,516 telephones in use, and 152,911 applicants for 
‘the telephone service to be supplicd. 

“The Ohm ” states that electrical, chemical and other industrial 
machinery soared last summer owing to the inflation of industry, 10 H.P. 
‘motors being advanced to 700 yen ($350). But most of these machines 
being all home manufactured, with the less favourable financial con- 
‘ditions, and also with the decreasing demands for machinery for fac- 
‘tories, an average fall of between 10 and 20 per cent. was brought about 
in the market of general machinery, the 10 H.P. motors dropping to 
-580 yen ($290). 

Norwegian Demand fcr Electric Automobiles.—It is reported that 
owing to the great scarcity of petrul and in view of the increased 
supply of electrical energy by hydro-electric plants, there is an 
extended use of electric automobiles. 

Hitherto petrol cars have been practically the only ones in use in the 
country. For several months past ne petrol has been received, and as 
there are but few electric cars in Norway, automobiles have practically 

disappeared. There is, therefore, a great demand now for electric cars 
and storage batteries and other apparatus. 

Norwegian Hydro-Electric Energy.—The “ Times ” reports that a 
Swedish proposal to transmit the hydro-electric energy still unused 
in Southern Norway to the Trollhättan works, near Gothenburg, 
and from there to transmit the surplus energy thus produced to 
Denmark, whose industry may thereby be less dependent on fuel 
supplies from abroad. 
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Miscellaneous. 


Alien Enemy Company Wound Up.—Last week Mr. Justice 
Younger made an order, on the petition of the Board of Trade, to 
wind up, under the Trading with the Enemy (Amendment) Act, 
1916, the Calmon Asbestos & Rubber Works, Ltd. 

Mr. AUSTEN-CARTMEJ L (for the Board) said it was a clear case of enemy 
control, and the business having been wound up by order of the Board 
there was nothing now left except to wind up the company. 

His LoRpsHIe raised a point as to whether there was not some pro- 
cedure under which the company could be disposed of without going to 
the expense of a formal winding-up. The company had no debts, and 
there was nothing for it to do, and it seemed a pity that they should 
have to go to all the trouble and expense of a winding-up, merely for 
enabling somebody to give a receipt to the Controller for those smali 
sums of money. 

Alleged Threats to a Non-Union Man.—At the Marlhvrough-street 
(London) Police Court last week, Albert Edward Gwen, electrician, 
was charged on remand, with assaulting Albert Eaward Muller, 
electrical fitter, and he was also summoned for using violence to 
Muller with the view of intimidating him and preventing him from 
folluwing his employment. G. W. Turner was also summoned for 
threatening Muller. 

The proceedings were instituted under the Conspiracy and Protection 
of Property Act, 1875, and the Trades Disputes Act, 1905. The three 
men were employed by the New System Private Telephone Co., Great 
Portland-street, and on Muller going to work on the morning of April 29 
he was approached by Owen, to whom he admitted that he was nota 
member of the Electrical Trades Union. Owen told him that the com- 
mittee had given him a week to join, and Muller replied, “ Let’s get the 
war over first.” On returning from Tottenham later in the day (about 
12.30 p.m.), Muller alleged that he met a number of men, among whom 
were Owen and Turner, who threatened him if he did not join the Union. 
Owen told him he could not go into the premises because he was not a 
member of the Union. He walked into Euston-road, being followed by 
Turner, and there Owen struck him in the face with his fist, knocking 
him'down, and while he was on the ground Owen struck him behind the 
ear. Muller, who went back to the shop and complained, was so injured 
that he had to be attended by a doctor. 

Mr. R. L. Murray, chief engineer of the firm, said he was not a memher 
of the Electrica) Trades Union. So far as he knew, there were two who 
were not members, and all the rest were. At 8.30 on the morning of 
April 29, Owen came to his office and put a paper there to the effect that 
a shop mecting of the Union had passed a resolution that if Muller was 
engaged he would be given one week to join the Union, failing which 
they would down tools. They also asked for other guarantees as to 
work, &c. He asked for a day to consider the matter and Owen said he 
thought that was fair. He went outside ror half a minute, and came 
back and said the men would not stand it, and were going to down tools. 

In cross-examination, WITNESS said he did not know that it was a 
Union shop, because he had engaged men not in the Union, but who 
afterwards did join. He had no intention of trying to turn the shop 
into a non-union one. 

Both defendants were committed for trial, £40 bail in each case being 
allowed. 

Breach of Home Office Regulations.—At Sheffield, on the Ist 
inst., Messrs. Thos. Firth & Sons (Ltd.) were fined £20 for allowing 
Thomas Henry Jenkinson, unaccompanied by a competent person, 
to undertake the cleaning of a transformer house, during which he 
was killed. 

Enemy Firm Wound-up.—The controller of the Brimsdown Lamp 
Works (Ltd.) has applied for a release. Any objections to be sent to 
the Board of Trade before May 22. : 

Lord Roberts Memorial Workshops.—At these workshops per- 
manent emplovment is given to nearly 1,200 disabled men. 

Owing to the demand for greater provision for the increasing number 
of wounded, able and willing to undertake work, an extension fund has 
been started for providing new buildings and plant, and to help this 
fund a special appeal will be made in London and the suburbs from 
May 2() to 28 at hotels, shops, works, &c. No flags will be sold, but the . 
public will have the chance of tilling model “ Tanks” (made by the 
men in the workshops) with coins to aid this excellent work. 

Military Service Exemptions.— Under the new Military Service 
Act the following will not be called up for medical examination 
until further instructions are given :-— 

Employees of electricity supply undertakings and cable companies, 
newspaper staffs, education officers and teachers and wireless echool 


instructors. ` 
Educational. 


Birmingham University.—Dr. R. S. Heath, vice-principal, pro- 
fessor of mathematics and registrar, has decided to retire uwing to 
ill-health. 

Carlisle Science School.—The Carlisle Education Committee has 
approved a scheme for starting a science school. 

Mr. F. W. Chance has offered £4,000 and some local firms have 
guaranteed £1,000 per annum for 5 years for equipping the chemical 
and physical laboratories. 
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Tenders Invited and Accepted. 


Water-Tube Boilers, Superheaters, Stokers, &c. 

SUNDERLAND Corporation invite tenders for the supply and erec- 
tion of two water-tube boilers with integral superheaters, mechanical 
stokers, vertical cast-iron tube economisers, steel plate chimneys, &e. 
Specification and form of tender from the general manager, Mr. 
Alfred S. Blackman, and tenders to the town clerk, Mr. H. Craven, 
Town Hall, Sunderland, by first post May 29. 


Turbo-Alternator, Condensing Plant, Switchgear, Boiler, &c. 


IsLINGTON (London) Lighting Committee require tenders by nocn. 


May 24 for (a) 5,000 kw. steam turbine, alternator, exciter, con- 
densing plant, switchgear, &c. ; and (b) water-tube boilers, coal 
conveyor, telpher, steam piping, &c. Specifications from the Elec- 
trical Engineer, Eden-grove, Holleway, N. 7. 
Motors and Transformers. 

Warrincton Electricity and Tramways Committee require 
tenders by noon, May 22, for supply of motors and transformers. 
Specifications from Borough Electrical Engineer. 


Beprorp.—The Council has ordered 4,600 yards of lead-covered 
cable from Siemens Bros. & Co., at £3,559. 

Carpirr.—The Corporation has placed an order with the Premier 
Cooling & Engineering Co. for the erection of cooling tower, &c., at 
£5,219, and with Rees Roturbo Mfg. Co., for motor-driven pum ps 
at £433. 


GLascow.—The Corporation has accepted the following tenders :— 

Mavor & Coulson, commutators for tramways department; Dick, 
Kerr & Co., repair of two 3,000 kw. turbine sets, £23,000 ; Electromobile 
(Leeds) Co., one five-ton electric tipping vehicle (with lead battery), 
£1,430. ` 

Lurox.—The Council has accepted the tender of the British 
Thomson-Houston Co. for the supply and erection of two 1,CCO kw. 
converters ‘at £8,004) and switchgear (at £489). 


Newport (Mon).—The Corporation have accepted the following 
tenders :— 
The British Westinghouse Electric & Mfg. Co. for e.h.t. and l.t. switch- 


gear, British, Electric Transformer Co. for a 200 k.v.a. works power trans- 
former, and William Grice & Sons for an invincible wet air filter. 


SHEFFIELD. —The Council has placed an order with Edmund 
Taylor (Ltd.) for constructing a concrete and brick tank for oil 
storage for the electricity Department. 


Stoker Contracts.— Erith-Riley stokers, constracted in Lancashire 
by Erith’s Engincering Co., Ltd. (70, Ciracechurch-strect, London), 
have been ordered for the largest-unit boilers in Europe, viz., for 
double-ended Richardson-Westgarth boilers, 20,700 sq. ft. heating 
surface, hourly evaporation 100,000 lb., from and at 212 deg., 
corresponding to abont six tons slack coal hourly, at the Bow power 
plant of the Charing Cross, West End & City Electric Supply Co. 

These units are remarkably compact, the total area including the 
stokers being only 23 x 36 ft., or 828 sq. ft. For convenience of working, 
a central wall divides the unit into two parts, each with its 12-retort 
Erith-Riley stoker burning 3 tons coal hourly. At Fulham electricity 
works, the Erith-Riley stokers are two-thirds the size, viz., 8-retort 
stokers burning 2 tons of coal hourly ; all sizes (from 4-retort to 12-retort 
inclusive) are used in British central stations under Stirling. Woodeson, 
Thompson, Niclausse and Babcock boilers, both land and marine types, 
burning all coals from best washed smalls to the cheapest slacks, smudge 
and duff, and effecting great economies in labour as well as in fuel bills ; 
as the coal is fed, the fires sliced and the incombustible ash is continu- 
ously discharged, with no manual labour. As combustion is smoke- 
lessly completed within the thick bed of burning fuel. and equally dis- 
tributed over any number of self-cleaning retort-units, no brick arches 
are used, and proportionate results are assured. The 12-retort size is 
20 ft. wide, but there is no limit to the size of boilers, when fired with this 
fully-automatic stoker, requiring no manual labour. Repeat orders 
from central stations at Hull, Worcester, Thornhill, &c., are in progress, 
and many repeat orders have already been completed. 


Appointments Vacant and Filled. 


A junior shift engineer is required at Barnsley with experience 
in E.H.T. A.C. and L.T. D.C. 3-wire supply. Salary £156 per annum, 
plus 12} per cent. Applications to the acting borongh electrical 
engineer, Mr. T. W. Hibbert See adve tisemen’, 

A draughtsman is wanted by controlled firm for motor control 
gear. See adveritsemen’, 

Edinburgh Corporation is inviting applications for the position 
of manager of the Edinburgh tramways. The salary offered is 
provisionally £1,000. per annum. . 

The Council of the University uf Birmingham invites applications 
for the Chair of Mathematics. Stipend £600 a year. Applications 
to the Scerctam,, Mr. Geo. H. Morley. 
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Mr. Geo. A. Newsome, manager of the Dumbarton Burgh & County 
Tramways, has been appointed manager of the Darwen Corporation 
tramways at a salary of £250 per annum. 

Mr. G. Brander has been appointed manager of the Dundee. 
Broughty Ferry and District Tramways in succession to Mr. D. 


Fisher, resigned. 


Business Items. 

Eustace G. H. Firth and Arthur S. Russell (trading as Firth & 
Russell), electrical engineers, 70 and 72, Kirkstall-road. Leeds, have 
dissolved partnership. Debts by Mr. A. S. Russell and Mr. H. F 
Moore, who continue the business as Firth & Russell. 

Circuit-Breakers, &c.—We have received from Messrs. (-eorge 
Ellison, Perry Bar, Birmingham, a cupy of the tirm’s abridged 
catalogue, containing illustrated descriptions and prices of their 
manufactures, including circuit-breakers, a.c. starting and crane 
control gear, switches, brake solenoids, cable fittings. &c. 

The firm have also issued their price list No. 19, dealing with trailing 
cable rockets and plugs attached to totally enclosed air-break circuit- 
breakers. 

Switchboards.—Messrs. Johnson & Phillips, Ltd., Charlton, S.E. 7. 
have issued a booklet giving illustrated particulars of the design 
and construction of their all stcel draw-out truck type switchboards, 

Simplex Fittings.—The catalogue of electric light fixtures issued 
by Simplex Conduits (Ltd.) being out of print, and the present con- 
ditions making it im possible to issue a new,and more cc mplete one. 
the company, for the convenience of their chents, have issued a 
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booklet illustrating a few of their new designs, together with some 
of their better known patterns. 

It is hardly necessary to point out that fittings not actually in stock 
must be accompanied with a permit from the Ministry of Munitions. 
There is, however, quite a demand for the lesser expensive fittings for 
the offices of the many new munition works and departmental offices. 
The Company has still a fair stock of pre-war fixtures and would be 
pleased to send illustrations and quotations upun request. 

Liquidations. 

The Electricity Supply Co. for Spain (Ltd.) is being wound up 
voluntarily, and Mr. D. Merry del Val, 45, Grosvenor-place, London, 
has been appointed liquidator. 

A meeting of the creditors of the Electrolytic Alkali Co. (Ltd.) (in 
vol. liq.) will be held at the office of Messrs. Harmood-Banner & Son, 
24, North John-street, Liverpool, on May 21. 

A meeting to receive an account of the winding-up of the Grondal 
Kjellin Co. (Ltd.) will be held on June 7 at 20, Abchurch-lane, 
London, E.C. 


Municipal Accounts. 


Halifax.—The Corporation tramway accounts for the year ended 
March 31, 1917, show gross capital expenditure £421,555 (increase 
£1,147), of which £233,944 is outstanding. 

Revenue was £115,074 (compared with £113,602 in previous year), 
gross profit £38,938 (against. £41,356) and net profit £15,112 (£19,055). 
Revenue per car-mile was 13-48d. (12-41d.), and working expenses were 
8-92d. (7-90d.). Passengers carried were 21,180,584 (21,024,003) and 
car-miles rin 2,048,772 (2,195,980). 


Haslingden.— At March 31, 1917, the gross capital expenditure vf 
the electricity department was £20,411 (increase £2,935), of which 
2.017 has been redeemed. 

Year’s revenue was £5,600 (against £4,898 in previous vear) and net 
deficit £298 (against profit £394). Working expenses increased from 
£3,719 to £4,790. Units sold were 1,073,932 (845,010) and average 
price obtained was 1-155d. (1-29d.). 

Capital expenditure on the tramways was £39,481, of which £29,436 
is outstanding. Year’s revenue was £8,647, and after meeting working 
expenses and capital charges the net profit was £419 (compared with 
£1,021). Passengers carried were 1,341,252 and car-miles run 148,094 
(150,676). 
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Liverpool.—The accounts of the electric supply department for 
the vear ended Dec. 31 last show gross capital expenditure £2,228,980 
(increase £269). Loans have been redeemed to the extent of £775,260, 
sinking fund amounts to £356,735 and reserve to £184,516, and re- 
newals fund t> £102,842. 

Revenue was £455,753, and the balance carried to net revenue ac- 
count, after providing for working and general expenses, cost of new 
services and meters, gratuities, superannuation, &¢., was £230,306. 
Interest required £73,200, sinking fund £57,207, renewal fund £35,298, 
and £65,000 is contributed to general rate. 

The tramway accounts for 1917 show gross capital expenditure 
£2,068,430, Of which £965,845 has been redeemed. Revenue was 
£829,440, working and general expenses were £572,582, leaving gross 
profit £256,858. After meeting capital charges and rent of leased lines, 
and placing £42,243 to reserve the balance (£125,000) was devoted to 
relief of rates. Passengers carried were 172,842,494 (157,636,595) and 
car-miles run 12,630,577. The number of men employed when the war 
broke out was 2,700, and 2,200 have left to join H.M. Forces. The 
passengers have increased by 40,000,000 over pre-war years, due to 
increase of 50 per cent. in railway fares, abolition of some and reduction 

cf other local railway services, diversion of shipping from other ports to 
Liverpool, increase of Admiralty work, and in the number of factories. 
The net profit (£167,243) shows an increase of £21,271 over that of 1916. 
The increase in general expenditure compared with 1913 was £241,300. 
The total amount contributed in relief of rates since 1897 is £922,899, 
while £887,032 has been placed to reserve, renewal and depreciation fund 
and £592,116 has been paid in rates and taxes. 


Companies’ Meetings and Reports. 


pn 
Lirect United S ates Cable Co. (Ltd.) 


The 75th ordinary general meeting was held on Tuesday, Sir JAMES 
Penner, Bart., chairman of the company, presiding. 

The MANAGER AND SECRETARY (Mr. William Miles) having read 
the notice convening the meeting and the report of the auditors, 

The CHAIRMAN said: (Gentlemen, under the arrangement with the 
Western Union Co. our income remains unaffected, and we receive our 
annual rental, which has permitted the directors to pay the usual dividend 
of 4 percent. Since the lease was entered into we have been untortunate 
as regards cable repairs generally, and in the last seven vears the expen- 
diture we have been called upon to make under that head has amounted 
to £149,880, or an annual average of £21,413. During the past year the 
cost of maintaining the cables amounted only to £6,932, and as we were 
able to transfer £33,439 to the reserve fund ont of the year’s revenue, we 
finished the year with an accretion to the reserve fund of over £26,000. 
I regret, however, to have to inform you that our main cable is again 
interrupted in very deep water, and we have to face a very considerable 
expenditure in restoring it. The prime costs in an adventure to repair 
a deep sea cable are ship hire and cable used in the repair. So far as 
the former is con: emed, you will not need me to tell you that, while at 
all times an expensive matter, it is in these war days trebly expensive. 
The difficulty of arranging an expedition is enhanced because the control 
of all vessels, including cable repair ships, is vested in the Admiralty. 
The exigencies of the time have prevented us having the sole use of the 
vessel, and we have had to bow to the decision of the Admiralty that we 
can only have her services when she has completed other work. If, 
therefore, it should be that she is precluded from effecting the repair of 
our cable before the 12 months has expired which is given to us under our 
lease with the Western Union Co., it will be not because of any delay 
or fault ‘on the part of this company. I can only add that we have 
succeeded in obtaining the use of a vessel that has previously effected 
most satisfactorily deep sea repairs of our main cable, and that your 
directors have every hope that the present expedition will be successful. 
The other expense is that of the length of cable that will have to be 
inserted, and this interruption has occurred in such a position that it is 
right I should warn you that it will probably be found necessary to insert 
a very considerable length of new cable. I have on previous occasions 
referred to the fact that we had in stock a long length of deep sea cable 
which we had manufactured before the war at a very low price. That is 
a matter upon which we may congratulate ourselves, because i: a length 
of 300 miles has to be inserted we shall have paid for the cable about 
£40,000, instead of £82,000, which represents its value to-day. I 
beg to move the adoption of the accounts and that the final dividend 
of 2s. per share be approved. 

Mr. JOHN VARLEY seconded the motion, which was carried unani- 
mously. Mr. John Varley and Lieut.-Col. the Hon. T. H. A. E. Cochrane 
were re-elected directors, and Messrs. Deloitte, Plender, Griffiths & Co. 
were re-elected auditors. 


ALTRINCHAM ELEOTRIC SUPPLY (LTD.)—During the past year 33 
new installations were connected, and after allowing for disconnections 
and reconnections there were on Dec. 31 last, 1,740 consumers. After 
providing for interest on debentures, &c., the profit was £6,536, and with 
£502 brought forward the total was £7,038. Deducting dividends on the 
preference shares due to Sept. 1, 1917 (£2,410), the sum available is 
£4,628. Of this sum £1,000 has been placed to reserve for income tax, 
and £1,500 for depreciation of plant, &c., leaving £2,128, out of which 
sum the directors recommend the payment of a dividend of 3s. 6d. per 
share upon the deferred shares, absorbing £1,225. In order to cope with 
a prospective increased demand for current for power the directors 
have deemed it advisable to make further additions to the plant, mains, 
&c. (about £2,500 having been expended thereon), and during the current 
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year additional expenditure will have to be made for this purpose. 
In order to provide for the outlay already incurred, and for the general 
purposes of the Company, a further £5,000 debentures have been issued. 
Under the articles it is only possible to issue debentures against the 
issue of a like amount of shares, and 5,000 preference shares have also 
been issued, upon 2,550 of which ls. per share has been paid up. 

BABCOCK & WILCOX (LTD.)—The net profit during 1917, subject to 
excess profits duty, was £444,513, and with £56,495 brought forward the 
total was £501,00%. The interim dividends (paid in November last) of 
3 per cent. on the preference, 2} per cent. on the second preference and of 
6 per cent. on the ordinary shares absorbed £107,076, leaving £393,932. 
The directors recommend that the following dividends be paid for the 
half-year ended Dee. 31, 1917—viz., 3 per cent. on the preference and 
21 per cent. on the second preference shares (less tax), and 9 per cent. on 
the ordinary shares (tax free), absorbing £156,876 : also that £150,000 
be placed to reserve and £10,000 granted to the staff pension fund, 
leaving £77,055. 15s. 5d. to be carried forward. The company’s works 
are fully occupied, to the extent of the labour available, on national 
requirements directly or indirectly connected with the war. Or the staff 
and workmen, 2,063 joined the forces, of whom 99 have heen killed in 
action. Owing to the machinery being operated by unskilled labour, 
and the impossibility, due to the shortage of skilled labour, of keeping 
it in the usual state of repair, it has been considered necessary to provide 
for the exceptional wear and tear of same. The Directors report the 
formation oi the Sociedad Espanola de Construcciones Babcock & Wilcox, 
in which this company has & considerable interest, and which will be 
under the company’s technical management. Two of their directors 
(Mr. Knight and Mr. Kemnal) have been appointed directors in the 
Spanish company. Mr. Frederick G. Bourne has retired from the boerd 
and Mr. Edward H. Wells, president of the Babcock & Wilcox Co. (of 
New York), has been appointed a director in his place. 

BATH ELECTRIC TRAMWAYS (LTD.)—Mr. J. B. Hamilton, who 
presided over the recent meeting, said that the earnings for 1917 had 
been larger than ever beforé, and the number of passengers carried was 
larger. The traffic and other receipts showed an increase of £4,784 over 
1916. The expenses of operation and cost of maintenance had been 
considerably increased owing to the large advances mace in the cost of 
labour and of all materials 


CHISWICK ELECTBICITY SUPPLY CORPN. (LTD.)—The revenue for 
1917 was £31,143, against £20,523 in 1916. The profits, after writing 
off £1,407 for depreciation and paying sinking fund premium and 
trustees’ fees, were £9,776. Interest on first mortgage debenture stock 
absorbed £3,600, leaving £6,176. The directors recommend a dividend 
on shares of 6 per cent. (less tax), that £1,400 be placed to depreciation 
reserve, and £1,008 carricd forward. 


COALITE (LTD.)—Mr. H. Willmott. who presided over the recent 
annual meeting, said that the invention and patent rights for the 
Coalite process throughout the world, with the exception of Great 
Britain and Ireland, were again assessed at the purely nominal figure of 
£5,000. After explaining their holdings in other companies, &c., he 
said the possibilities resulting frum the carbonisation of cual at low 
temperatures were well-nigh boundless, and their experience induced 
the belief that the low temperature distillation of coal would go far to 
solve the problem of cbtaining sufficient oil for the nation’s present 
requirements. When peace came again they might hope that the pioneer 
work now being done in Great Britain would enable them to exploit 
their process in most of the countries of the world. 

LONDON & LANCASHIRE FIRE INSURANCE CO. (LTD.)—The 56th 
annual meeting has just been held, and the account submitted was an 
exceptionally favourable one in all departments. The premium income 
amounted to £3,497,074, and the surplus on underwriting to £602,833. 
Interest on investments produced £132,696, while income tax and excess 
profits duty absorbed £200,000, and depreciation on investments a 
further £200,000. The reserve funds now stand at £4,078,996.e 


LYMINGTON ELECTRIC LIGHT & POWER CO. (LTD.)—Capt. Keppel 
Pulteney, who presided over the recent annual general meeting, said 
the result of the past year's trading was a profit of £1,510, compared 
with £1,155 in the previous year, and after paying interest on debentures 
(£450) and income-tax (£91) and adding £342 brought forward, the 
balance was £1,311. The directors recommended that £600 be placed 
to reserve, and a dividend at rate of 5 per cent. per annum be paid on 
the preference shares, leaving £390 to be carried forward. The increase 
in income was due to the efficient management of Mr. C. L. Holman, 
who under great difficulties had carried on the work with a reduced staff. 


MACKAY COMPANIES.—The report of the trustees for 1917 states that 
income was $4,519,364 dividends paid on the Mackay Companies’ shares 
required $4,425,198 and operating expenses $89,058, and the balance 
carried forward was $5,108. Owing to the entry of America in the war 
there was a perceptible slackening of general business towards the end 
of the year, and the cost of maintaining and operating telegraph and 
cable lines is constantly increasing, but the telegraph and cable rates 
have remained unaltered. The reasons which made it necessary for the 
Government to take over the control of the railroads do not exist in the 
case of the telegraph companies, and in the case of the telegraphs the 
public is being served to its complete, satisfaction. The long distance 
telephone business of the Postal Telegraph Cable Co. has been constantly 
increased and extended, and as the Bell Telephone Co. has used the 
telegraph side of the composite circuit (an arrangement by which there 
is obtained both a telephone and telegraph use of two wires at the same 
time), the Postal Telegraph Cable Co. has felt that it is quite fitting for 
them to use the telephone side for long distance telephone service, which 
has been much appreciated by the public. The Commercial Cable Co.. 
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have, by. means of comparatively inexpensive electrical contrivances 
increased the capacity of their cables very substantially. The income of 
the subordinate companies was greater than was required to pay the 
dividends of the Mackay Companies, but the policy adopted has been to 
obtain from them only sufhcient funds to meet those dividends. The 
dividends on the common shares were increased on April 1, 1917, from 
the basis of 5 per cent. to 6 per cent. 

NITROGEN PRODUCTS & CARBIDE CO. (LTD,)—-Mr. A. E. Barton, 
who presided over the meeting last week, said the directors recommended 
payment of a tinal dividend of 3 per cent. making 6 per cent. for the 
past year. The Odda factory had worked throughout the vear, but did 
not maintain its maximum output continuously, owing to the difficulty 
of obtaining raw material, but there had been a good demand for both 
carbide and cyanamide in Sweden and their works had run without 
interruption. Work at Aura had been continued notwithstanding in- 
creased cost and shortage of labour. The large installation in France 
had been running continuously since the last meeting, and other plants 
were nearing completion. After dealing with the extent to which 
fertilisers are used in Germany, in this country and in India, Mr. Barton 
said the war had proved the vital necessity of possessing a home pro- 
duction of nitrogenous compounds. In order to make Great Britain 
absolutely self-contained with regard to the necessary raw matcrials, 
the installation of adequate and cheap electric power was essential. 
In order to demonstrate the possibility of producing power at a sufh- 
ciently low rate in this country to enable those products to be economically 
produced, they had during the past two years conducted extensive in- 
vestigations and made trials by carboniing over 1,000 tons of coal. 
That had led to the conclusion that the only way those industries could 
be established in this country was by linking up the various processes to 
one another in such a manner that the by-products of one were utilised 
as the raw material of another. It was also esxential that the power 
and the processes should be in the same hands and worked under one 
control. The only means of obtaining cheap electric power was by 
acquiring a large and suitable coaltield, which must be developed on an 
extensive scale by carbonising the coal at high temperatures, recovering 
all the by-products therefrom, passing the coke through producers, and 
employing the rich gases from the carbonisers and the gas from the 
producers for firing boilers to work steam turbines operating large electric 
generators. Hesaid that forthe scheme 120,000 H.P. would be necessary, 
which would be utilised in the production of carbide of calcium, cyana- 
mide (notrolim), ferrochrome, ferro-silicon and other ferro-alloys, the 
treatment of zinc concentrates and in the manufacture of various other 
electro-chemical products. It would make this country absolutely in- 
dependent of the importation of nitrate of soda, and also render this 
country independent of foreign sources for its ferro-alloys. A scheme 
such as he had outlined, including the purchase of a colliery, would 
entail a very large outlay of capital, and ıt would be difficult to under- 
take it under present conditions, but they were preparing plans and 
estimates for a complete installation of 120,000H.Pp., so that they might 
be in a position, if thought advisable on the cessation of hostilities, to 
initiate and co-operate in the establishment of an industry of that 
nature in this country. 

NORTH METROPOLITAN ELECTRIC POWER SUPPLY CC.—The net 
revenue for 1917, apart from interest and dividends, amounted to 
£76,150, compared with £71,390 in 1916. Adding interest and dividends 
and amount brought torward the total is £80,912. After providing for 
mortgage, loan and debenture interest, transferring £2,009 to debenture 
reserve, and placing £7,500 to renewals reserve, the directors propose a 
dividend at rare of 6 pe cent. per annum, with a bonus at rate of 8s. on 
the ordinary shares, leaving £2,726 to be carried forward. Year’s capital 
expenditure was £51,677, and now totalled £990.420. In September 
last the Ministry of Munitions agreed to give the Company further tinan- 
cial assistance in providing additional plant required to meet the con- 
tinual increase in the demand for electrical energy. The Company were 
furnished with funds, amounting to £50,000, the Ministry receiving an 
allotment of 40,000 fully-paid preference shares at par and accepting 
as security for a loan of £10,000 5 per cent. mortgage debentures of a 
nominal amount of £12,600. The total number of units sold represented 
an increase ot approximately 18 per cent. over 1916. The linking-up 
of the electricity undertaking with that of the Metropolitan Borough of 
Hackney has been completed and is proving mutually advantayeous. 


New Companies. 


GOREY GAS, WATER & ELECTRIC SUPPLY CO. (LTD.) (4,552).— 
Private company, reg. in Dublin on April 3, 1918, capital £3,000 in £1 
shares, to take over the business of the Gorey Gas & Water Co. (Ltd.) 
(in liquidation). First directors are :—-P. S. Hutchinson, W. Armstrong 
and H. H. Armstrong. Rey. office: Esmonde-street, Gorey, Co. 
Wexford. 


J. E. & 8. SPENCER (LTD.) (150,316)—Private company. Reg- 
£10,000 in £1 shares, to take over the business carried on as J. E. & 5. 
Spencer, and carry on the business of iron merchants, engineers, metal 
tube manufacturers, electricians, &c. Agreement with S. Spencer, Sir 
Ernest Spencer, H. Spencer Smallman and T. H. Spencer. First direc- 
tors are S. Spencer, Sir Ernest Spencer, T. H. Spencer and H. Spencer 
Smallman. Reg. office: 16, Dowgate-hill, E.C. 

J. 8. ZENELECT (LTD.) (150,368).—Private company. Reg. 
April 24, capital £3,000 in £1 shares. To carry on the business of manu- 
facturers, dealers, mechanical and electrical engineers, machinists, 
electricians, &c. First directors are T. W. Norman and C. A. Cooper 
(both permanent). Reg. office: Silver-street, Wellingborough. 
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ADELAIDE ELECTRIC SUPPLY CO. (LTD.)—.An interin dividemd at 
sand of 10 per cent. per annum has been declared for the half-year ended 
Feb. 28. 

BRITISH EVER-READY CO. (LTD.}— <A final dividend at rate of 10 per 
cent. has been declared on the preference shares for the half-year ended 
March 31, and a tinal dividend on the ordinary shares at rate of 10 per 
cent. per annum, plus 7} per cent. bonus, making 17} percent. for year. 


BRITISH INSULATED & HELSBY,CABLES | LTD. )— A circular relating to 
the scheme for the reorganisation of capital has been issued. The 
directors have decided, with the sanction of the Treasury, to reorganise 
the capital by capitalixing £500,000 of its reserves and issuing to the 
ordinary shareholders the amount so capitalised in fully-paid ordinary 
shares. Each ordinary shareholder will receive one fully-paid ordinary 
share for every ordinary share now held by him. An extraordinary 
meeting will be held on the 27th inst. to consider the scheme. 


CALCUTTA ELECTRIC SUPPLY CORPN. (LTD.)—The directors re- 
commend payment of a final dividend on the ordinary shares for the 
half-year ended Dec. 31, 1917, of 6. per cent., making 10 per cent. for 
the year. 

CHLORIDE ELECTRICAL STORAGE CO. (LTD.)—A dividend of 5 per 
cent. has been declared on the ordinary shares, making 10 per cent. (tar 
free) for the year ended March. 


CLARKE, CHAPMAN & CO. (LTD,)—Last week Mr. Justice Astbury 
sanctioned a scheme of arrangement between the company and their 
shareholders. It was explained that the company had both ordinary 
and preference shareholders, and under the memorandum the preference 
were entitled to 6 per cent. cumulative dividend. The scheme proposed 
that the preference shareholders should have an increase in their pre- 
ferential dividend. 


EDISON SWAN ELECTRIC CO. (LIMITED & REDUCED).—A petition 
for confirming a resolution reducing the capital of the Company from 
£388,071 to £698,307 has been presented to the High Court. 


ISLE OF THANET ELECTRIC TRAMWAYS & LIGHTING OO. (LTD.)— 
The Treasury has sanctioned the issue of £17,500 6 per cent prior lien 
debentures of £100 each. 


The Round Table. 
By “ kVA.” 

EVENT OF THE WEEK.—We reccive a letter from a Government 

Department type written on both sides of the paper / a 
* * * * 

At a certain searchlight station a young subaltern was inspecting 
the equipment. He had the engine started, and the lamp was not 
turned on. The voltmeter read 110, but the “sub ” insisted that 
it was wrong. ** Why doesn't it read 65 ?” he asked the sergeant, 
who protested in vain that the lamp was not on. “ Have a voltmeter 
that reads 65,” said the “sub,” * and don’t argue ! ” 

* * * * 

Some of the answers to technical questions by the green horns in 
the Electrical Engineers (R.E.’s) are quite amusing. 

Explain the use of trunnions.—Trunnions are there to be cleaned ! 

What is a compound-wound generator *+—A machine for use in com- 
pounds! 

What are lines of force ’—The lines which radiate from the positive 
carbon ! 

Explain the use of the are deflector.—-This is to set the carbons by. 
One “student ” was asked to give his views on residual magnet ism. 
The ofticer tried to help him by asking where he resided, and he 
replied: “ At the barracks.” “* Well,” said the officer, ‘ what is 
residual magnetism ?” ‘Why, the sort that resides at the bar- 
racks!” l 

.* * * * 


ThirtySeven Years Ago. 
[From THE ELECTRICIAN, May 14, 1881.] 


ELECTRIC Licht at Rome.—During Holy Week the Coliseum 
was lighted by the electric light. The effect is said to have been 
grand in the extreme, the details of this splendid ruin being well 
defined. . - 

Maxim V. Epison.—-The appeal being taken by Mr. T. A. Edison 
in the interfcrence case of |“ Maxim against Edison” has been 
decided against Edison’s claim by the * Board of Examiners-in- 
Chicf ” of the United States Patent Office. 

COMPLAINT AGAINST THE Execrric Licnt.—The Campbel-town 
steamer ‘ Kintyre ” was proceeding up the Clyde early on Thursday 
morning, and after passing Greenock Steambuat Quay she ran 
aground at Carvel Point. She was got off when the tide rose and 
proceeded to Glasgow. It is stated that the cause of her getting out 
of the regular channel was the glare of clectric light on the steam boat 
quay blinding those in charge. 
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‘The Improvement of Power Factor. 


- On those networks which deal with large supplies of power 
the diminut on of power factor has be ome a somewhat ser ous 
matter. I‘ leads to inefficient use of a certain proportion of 
the plant and of the ma‘ns, and owing to the fact that capital 
charges exercise a great effect upon the charge that can be 
made for power this factor cannot be ignored. The power 
factor of three-phase motors generally varies between 0-8 and 
0-9, depending upon the size, speed and load. As the load is 
reduced, the power factor generally falls rapidly to still lower 
values. It may be said that low power factor is due chicfly to 
the installation of larger motors than are really necessary and 
to motors which are run light fora considerable time. It may 
be argued that it is not to the advantage of a consumer to 
install motors which are too large. This is, no doubt, the case, 
but in order to be on the safe side motors are frequently 
installed which are really larger than is necessary. The 
net result is a low power factor. Many attempts have been 
made to introduce a tariff so that it will be to the interest of 
the consumer to improve his power factor. A meter, by Prof. 
ARNO, with this object in view was described in THE ELEC- 
TRICIAN in 1914. In order to avoid special meters some under- 
takings make a fixed charge per kilovolt ampere of demand, 
plus a running charge per ki‘owatt-hour. A tariff of this kind 
gives a suitable inducement, but is by no means on a correct 
basis. In an article which we publish this week Mr. E. W. 
Dorey splits up the charges into those which are affected by 
power factor and those which are unaffected, and he thus 
arrives at a fixed charge per kilovolt-ampere of maximum 
demand, Lut varying with the power factor. The metering 
equipment comprises a kilowatt-hour meter and a ‘kilovolt- 
ampere-hour meter, with maximum demand attachment. 


There is necessarily some complication about such methods of 
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towards i improving his power factor, and the only way of doing 
this is to supply him via a suitable tariff. 


Boy Welfare Work. 7 


WELFARE work is admittedly a difficult subject. It can 
only be carried, on successfully by persons of tact, for it is 
apt to give rise to suspicions in the minds of employees until 
the supervisor has gained their confidence and until it is 
realised that welfare work is not simply a means of getting 
something more out ofthem Although this work is important 
for workers of all ages, we think it may be said to be doubly 
important in the case of boys, for boys enter works at their 
most irresponsible age, and it is important that some lead 
should be given to them so that proper development should 
follow. It must be remembered that the boy of to-day is 
the man of to-morrow and, therefore, in the national interest 
it is desirable that something systematic should be done in 
welfare work for their benefit. It must not be forgotten that 
the present-day factory is liable to be much more monotonous 
than formerly, owing to the general employment of automatic 
processes. If there are no healthy interests awaiting the boy 
worker at the end of the day’s work, his superabundant energy 
may find outlet in undesirable directions. In order to give 
greater vitality to this movement, the Boys’ Welfare Associa- 
tion has now been formed at Sanctuary House, Tothill-street, 
Westminster, under the direction of Mr. Rospert R. Hype, 
who until recently was carrying on the movement under the 
Ministry of Munitions. We think it would be well for em- 
ployers to communicate with Mr. HYDE, who has issued a 
leaflet on the subject. It is pointed out that where 80 or more 
boys are employed there is sufficient work to occupy the 
supervisor for the whole of this time, but in the case of sma ll 
firms this is not practicable. In that case two or three firms 
in close proximity may combine to share the services of a 
supervisor. This official, who is, of course, paid by the firms 
in question, would be largely concerned with the engagement 
of boys, watching their progress, keeping in touch with local 
continuation schools for their benefit, encouraging healthy 
hab ts and thrift, and in the organisation of indoor and out- 
door games and sports, the formation of a cadet corps with 
week-end and summer camps and similar relaxations, which 
latter, in all' probability, are the most important. We are 
glad to note that the new Association is willing to send a 
representative to discuss the movement with heads of firms, 


or to address meetings of foremen or managers. 
SPS . 


Economies in Lighting. 

THE Lighting, Heating and Power Order has been the 
subject of much discussion, and there now seems reason to 
expect that it may be considerably modified by the adoption 
of some form of combined ration of gas, coal and electricity. 
The Order furnishes a good example of the need for thorough 
discussion and preliminary survey of the ground when regula- 
tions of a highly technical character are to be issued. Scientific 
and technical societies have a duty to discharge in promoting 
such discussions, and we cannot help thinking that the results 
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would often be much better if their co-operation were sought 
more fully before public announcements are made, instead of 
afterwards. It is not entirely a pleasant task to criticise 
Orders and regulations already made, but it is often a duty, 
assuming that the criticism is constructive, so that when 
defects are pointed out some better alternative procedure may 
be suggested. The discussion before the Illuminating En- 
gineering Society on May 14 revealed a number of points in 
which the Order 1s open to criticism, and no doubt these may 
be modified in due course, either by alterations in the Order, 
or by sympathetic methods in its enforcement. So far as 
lighting is concerned it was clearly shown that the economy 
in coal possible through curtailments in this direction is rela- 
‘ively small. Mr. GASTER, in opening the discussion, rightly 
emphasised the false economy involved in diminutions to a 
point inconsistent with safety, health or efficiency of work— 
an aspect that has been emphatically endorsed by the Health 
of Munitions Workers Committee. In this country the 
illumination provided in the average factory is probably still 
on the low side. In America, where higher values prevail, 
recent experiments appear to have shown that an improvement 
in output of 8 to 25 per cent. was secured by a further advance. 
The efforts of the Illuminating Engineering Society have 
therefore been concentrated on an object on which no difference 
of opinion can exist-—the avoidance of waste of light. A 
series of recommendations to consumers has been issued by 
the Society. with the concurrence of the Board of Trade, 
explaining the most judicious methods of making economies, 
and containing, in an Appendix, some definite data on the 
illumination and consumption in gas and electricity necessary 
for various classes of work. The endorsement of these figures 
gives the factory manager something definite to go upon, and 
they should be a help in deciding difficult cases. It would 
probably assist the objects of the Authorities considerably if 
similar data on heating and power consumption could be 
prepared and issued by engineering bodies concerned with this 
aspect of the Order. 

| sm 
Metering Current Rushes. 

We draw attention in our present issue to a simple method of 
testing the accuracy of meters whencurrent rushes are passed 
through them. Cases of this kind arise not infrequently, and 
there are certain consumers whose meters are incessantly sub- 
jected to shocks of this character. It has been supposed that 
under these conditions meters read too low, but Messrs. 
MOLLINGER and KRUKOWSKI give reasons for thinking 
this is not the case. They propose to take three induction 
meters of a similar character, the errors of which cn a steady 
load have been noted and compared. Then they pass a steady 
load through one of these meters, and by means of a motor- 
driven commutator they pass the current alternately in a 
series of jerks through one or other of the remaining meters, 
both of which are connected in series through the commu- 
tator with the afore-mentioned meter. By means of a formula 
the errors, if they exist, can be calculated and the metering 
calibrated. The error increases with the moment of inertia of 
the rotating system. It appears from the tests that current 
rushes may cause an induction meter to read high by about 
] per cent., which is almost negligible. 

ea ee 
Common Sense in Labour Disputes. 

THE position in Belfast in regard to the tramways under- 
taking has been a little humorous and would not call for 
attention but for the fact that it indicates a lack of common 
sense in dealing with disputes. Recently, the 12) per cent. 
bonus award became applicable to the tramway emplovees. 
It happens, however, that the Act which governs the tram- 
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ways of Belfast contains the ©“ Aberdeen Clause,” which is to 
the effect that the tramways undertaking must be so run that 
it does not become a burden upon the rates. The Committee 
came to the conclusion that if the 124 per cent. bonus were 
given to the men it would be necessary to call upon the rates 
to meet a deficit, and they consequently refused to give the 
bonus. In response to this attitude the men issued summonses. 
The ('ommittee then referred the matter to the Government 
authorities, and as a final result authority is now to be given 
under the Defence of the Realm Act enabling the Corporation 
to call upon the rates to meet the deficit. It appears to us 
that the common-sense method would have been for the 
Committee to apply to the authorities forthwith without 
waiting for the men to force the situation. As it is, the 
course of the dispute looks as though the Corporation were 
unwilling to pav thé bonus, and any feeling of this kind can 
only cause friction between the emplover and the men. 


Royal Institution.—It is announced that Fridav Evening 
Discourses at the Roval Institution will be given on May Hth 
by Lieut.-Culonel A. G. Hadeock, R.A., F.R.S., on “ Internal 
Ballisties °`; and on June 7th by Sir Boverton Redwood, 
Bart., D.Sc., on * The Romance of Petroleum.” 


Engineers’ Club for the Midlands.— At a meeting recentlr 
held at Birmingham it was resolved to form an Engineers’ Club 
in Birmingham for the Midlands, and a Committee was ap- 
pointed to carry the scheme into effect. 

The chairman (Dr. C. C. Garrard) said the idea underlying the organias- 
tion of the club was that it should offer all the advantages of a soci 
institution combined with facilities for meetings, lectures, &c. It was 
hoped that it would become the meeting place of the various technical 
societies in the district. The scheme was part of a larger idea whereby 
such engineers’ clubs would be founded in all the large engineering centres 
in the country. Dr. Garrard and Mr. J. Fearn were respectively elected 
provisional chairman and hon. secretary 

Largest Electric Ship in the World.—We understand 
that the first electricallv-propelled merchant vessel ever con- 
structed in a British vard, and also the largest electric ship 
in the world, will shortly make its maiden voyage from 8 
North-East port. It is equipped with Ljungstrom turbo- 
generators for supplying power to the motors. Tests carried 
out on foreign vessels show a low fuel consumption, and It 8 
estimated that the British ship, which is of approximately 
6,400 tons, will accommodate from 8 to 10 per cent. more catgo 
than an ordinary steamer of the same size. Experience gained 
in the trials suggests that the electrical turbine drive and the 
electrical steering plant will greatly facilitate handling ship: 
in narrow waters or under other navigational exigencies. 


The Nature of Paosphorescence.—In a contribution to the 
“ Proceedings” of the American Philosophical Society, 
Dr. E. L. Nichols deseribes some curious results obtained m 
experiments on the phosphorescence of certain sulphides- 
The decay after excitation appears to consist of two distinct 
processes, one of which lasts for less than 1/1U0th of a second, 
while the other persists for 6'100ths of a second or mere. 
While in both cases the effect is relatively transient this evr 
dence of two separate reactions, apparently corresponding 
with distinct bands in the spectrum, is interesting. The 
regions of selective excitation appear to correspond wit 
absorption bands in the transmission spectrum. ON 


New Form of Primary Battery.—A recent French patent 
(No. 454,436) describes a new method of treating the positive 
electrodes of primary batteries with a view to introducing 
metallic oxides as depolarisers. The electrode consists of è 
shallow plate of copper or iron presenting numerous conics 
points to the alkaline element in the cell. The edges of the 
plate are bent over sosthat it becomes a form of shallow box: 
into which the depolarising oxide is introduced. This matenè 
is mixed in a powdered state with a suitable alkaline hydratć 
or alkaline earth and introduced into the interior of the bes 
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formed by the positive and a zinc plate as negative. The 
whole is sealed with rubber, a small vent being inserted to 
allow for the escape of gases, and cased in metal stiffening 


bands. 


Measurement of Rapidly Varying Temperatures.— Accord- 
ing to “ Elektrotechnik und Maschinenbau,” special apparatus 
has recently been contrived to measure rapidly fluctuating 
temperatures such as an ordinary thermometer is too sluggish 
to record. At the point of measurement wires of platino- 
iridium, 0°02 mm. diameter are inserted and are connected 
_ to a galvanometer. The deflection varies with the resistance 
of the wires, and it is stated that variations in temperature 
with a frequency of ten per second may be noted. It is anti- 
cipated that the apparatus will be specially useful for studying 
cyclical variations in temperature in the cylinders of steam 
engines and combustion engines. 


Automatic Extinction of Fires in Transformer Chambers. 
In a recent issue of the “ Elektrotechnische Zeitschrift,” 
an apparatus for automatically extinguishing fires, which 1s 
specially applicable to transformer-chambers for use with 
oil-switches, &c., is described. The principle is similar to that 
of various forms of automatic extinguishers, such as the 
“ Minimax,” the difference from the latter involving mainly 
details, such as the means of producing pressure to eject the 
liquid and the variety of extinguishing liquid used. No 
chemical action is needed to produce the gas-pressure, which 
is derived from a small chamber of compressed nitrogen, 
screwed into the top of the apparatus, and is released by strik- 
ing a knob. The fire-extinguishing fluid is a volatile non- 
combustible carbon compound, which is stated to be non- 
conducting to electric pressures up to 40,000 volts. The 
apparatus feeds a pipe-line running through the transformer 
or switch chambers, and having two outlets, one in the ceiling 
over the apparatus, the other near the floor. These o; en ngs 
are closed with fusible plugs, and the upper one has a weight 
attached to it, which, if released, presses the knob and punc- 
tures the gas container. Consequently, in the event of a fire, 
the upper plug melts, the weight drops, and the non-com- 
bustible liquid is forced through the pipe and poured upon 
the fire. Should burning oil overflow on to the floor the lower 
fusible plug also opens. and the liquid, issuing from this aper- 
ture, extinguishes the oil. 


Cyundrical Grinding.— A Paper read by Mr. W. D. Adamson 
before the Junior Institution of Engineers refers to the im- 
portant part played by grinding in mechanical processes, 
especially in the automobile industry. In a grinding machine 
the wheel and various points in machine design require special 
study. The introduction of pure abrasives, made in the 
electric furnace, such as carborundum, alundum, aloxite, 
crystolon, &c., has been of great importance ; wheels uniform 
in quality can now be repeated in any quantity, and will stand 
the high stresses induced by modern grinding speeds and feeds. 
In a wheel 30in. diameter, with a surface speed of 6,000 ft. 
per minute, internal stresses may amount to 100 lb. per square 


inch. The size of cut taken is not the only criterion of work | 


done, though important in heavy duty machines. Another 
controversial point is the work speed ; as a fair average 45 lb. 
per minute, and a traverse of three-quarters to seven-eighths 
width of wheel face per revolution may be assumed—equivalent 
to machining at the rate of 2-3 sq. ft. per minute. The author 
discusses in some detail the precautions to be taken in fine 
grinding, where traverse and feed mechanisms are of great 
importance. All the above applies to external grinding ; in- 
ternal grinding machines employ in general a wheel one-half to 
three-quarters the diameter of the hole to be ground and are of 
two distinct forms, one of the lathe type, where both work and 
wheel rotate’ the other similar in principle to the horizontal 
boring machine for grinding parallel holes. In Germany holes 
30 in. in diameter and 60in. long can be so ground. The 
smallest hole the author has seen ground was about 0-O7in. 
diameter. In this case the spindle speed was 30,000 revs. per 
min. In the concluding part of the Paper some special 
applications of grinding machines, and their use for tool and 
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precision grinding are discussed. Shop gauges are now quite 
frequently finished on a grinder without being lapped, and the 
process can be applied even to elaborate forms of tools. 


_ The Industrial Development of South Africa. — Some 
interesting data were given in the recent inaugural address 
of the president of the South African Institute of Electrical 
Engineers (Prof. J. H. Dobson). In reviewing the effects 
of the war, Prof. Dobson suggested that South Africa has been 
less unfortunate than some other countries. While the 
restriction of many necessary imports from abroad has caused 
great difficulties, there have been compensating advantages 
and in several directions export trade has been appreciably 
developed. As regards the electrical industry there have been 
some elements of progress, for example, various electro- 
chemical processes have been brought to the practical stage, 
and the birth of the iron and steel industries of the Transvaal 
will be watched with great interest. The coal resources of 
Natal and the Transvaal are among the greatest assets of the 
country, while other areas, such as the bituminous coal district 
in Angola, deserve development. The question of liquid fuel 
is also important. While little mineral oil is available the 
uses of fish oil, palm and nut oils, and especially alcohol, 
deserve mention. A factory for the production of motor 
spirit, with a capacity of 3,000 gallons a day has been erected 
at Merebank, and it is estimated that more than three million 
gallons of alcohol per annum could be obtained from the 
40,000 tons of molasses, as a by-product of the sugar industry. 
There appear to be few technical difficulties in the use of 
alcohol in combustion motors; its use is merely a question 
of cost. ,It is somewhat surprising to find that South Africa 
is not, as a whole, well endowed with sources of water-power 
(leaving out of consideration the Victoria Falls), but various 
rivers have falls of a possibly useful character. According 
to the Irrigation Department of the Power Commission, 
evidence given before in 1909 the Crocodile River could yield 
30,000-40,000 kw. at a low cost. The long distances in South 
Africa do not, however, yield themselves well to any great 
national schemes of power supply and distribution. 


Obituary. 

DEATHS ON AcTIVE SERvicE.—The following deaths on active 
service are reported :— 

Lieut. John Basil Langley (R.A.F.), son-in-law of Sir Oliver Lodge, 
has been accidentally killed while flying on the South Coast. 

L.-Corp. Albert Walker (South Staffs Regt.), formerly a Birmingham 
Corporation tramway employee, has been killed. l 

Pte. J. Raynor (L.N. Lancaster Regt.), formerly an employee of 
Messrs. Dick, Kerr & Co., has died of wounds. 


Personal. 

Mr. J. B. Adams has been placed in charge of the Board of Trade 
work in connection with Joint Industrial Councils and Interim 
Reconstruction Trade Committees. His address is 1, Horse Guards 
avenue, London, N.W. 1. 

Mr. P. L. Bernstein, B.Sc., of the Manchester College of Tech- 
nology, is recommended for the appointment as assistant lecturer - 


and demonstrator in electrical engineering at the Hull Municipal 
Technical College. 


Arrangements for the Week. 


TUESDAY, May 28th. 
JUNIOR INSTITUTION OF ENGINEERS, NORTH-EASTERN SECTION. | 


7.15 p.m. At the Mining Institute, Neville-street, Newcastle-on- 
Tyne. Paper on ‘ Lightning Phenomena,” by Mr. S. A 
Stigant. 7 


INSTITUTION OF PETROLEUM TECHNOLOGISTS. 

8 p.m. At the House of the Royal Society of Arts, John-street, 
Adelphi, W.C. 2. Paper on ‘ The Application of Electrical 
Power to Oilfield Requirements,” by Mr. J. W. Burford. 

THURSDAY, May 30th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 

‘5.30 p.m. At the Institution of Civil Engineers, Great George. 

street, Westminster, S.W. 1. Annual General Meeting. 
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Rolling Mills and the Electric Drive.’ 


By L. ROTHERA, B.Se. 


Summary.—The author refers to the increasing development of electric drive, ss compared with steam methods, in rolling mills, and 
presents some diagrams showing the relation between power demanded and time in typicr.] processes. Five installations in verious 
classes of mills are desgribed, and the characteristic features of the problem snelysed in exch cese. 


The most efficient form of drive for rolling mills has been the 


subject of much discussion in recent years, and rapid progress has 
been made in electrical methods The first mill driven by electric 
motors was set to work in 1890 in Sweden, and this example was 
rapidly followed on the Continent. It was not until some 14 years 
later that the first large equipment was installed here. 

The power installed in our steel and metal works is, however, now 
well in excess of 300,000 H.P., and this represents only a very small 
percentage of the total power employed in these industries. 

As regards the greatest stronghold of the steam drive—namely, 
mills with heavy reversing duty—whilst in 1914 only four such elec- 
tric drives were in operation, there have since that date been no 
fewer than nine equipments put in hand, with powers at the mill 
ranging up to 20,000 H.p. Most of the big steel manufacturers are 
giving consideration to electrical plants, and a further number would 
have been installed had it been permitted. 

In spite of the above difficulties electrical machinery has effi- 
ciently met the varying demands, and the adaptability of the electric 
motor to mect the most arduous conditions has been demonstrated. 


| AD 
Seconds. 
Fic. 1. 
, 

In Figs. 1, 2 and 3 respectively are shown the form of power 
demand in the case of a heavy sheet mill, a wire rod mill and a 
section mill rolling joists. One must also take into consideration the 
needs of the mills as regards speed control, and the complications 
introduced by the lack of uniformity of the power systems on which 


the motors have to work. 
The advantages of the electric drive can be summarised as follows : 


1. Economy of Working, i.e., reduction in cost per ton of material 
rolled. This results from the great rapidity of working and high 
efficiency of the electric plant at all loads. This economy of working 
persists throughout the whole life of the plant. 


2. Reduced Space Taken Up.—Partly on account of the small size 
of a motor as compared with its output, and partly by placing the 
motor in the most convenient position, without having to consider 
the run of steam pipes or the relative position of the boiler house. 


3. Ease of Control, such as stopping, starting or yarying the speed 
of the drive. 

4. Constant Check on the Power Consumed.—A recording instru- 
ment gives immediate information as to an undue consumption of 
power, thus enabling defects to be promptly noticed and remedied. 

5. Increased Output from a Given Plant, resulting from the large 
overload capacity and constant speed of the electric motor under all 
conditions of load. 

6. More Uniform Drive.—The turning moment of a motor is con- 
stant for any position:of the rotor, whereas a steam engine turning 
moment fluctuates, depending on the position of the cranks. 


ba Abstract. of a Paper read before the Manchester Association of Engi- 
neers. 


7. Smaller Initial Cost, especially where electric power is available 
from a neighbouring central station, and boilers would be required in 
the event of a new steam engine being put down. 

The above represent only the main points that can be put forward 
in favour of the electric drive. There are also additional advantages, 
such as the cleanliness of the drive, the small cost of upkeep, reduc- 
tion in oil consumption, information easily available as to the actual 


. demand on the prime mover for varying classes of material and 


draughts, &c. 

In the description of the representative plants given below, the main 
advantages leading to the adoption of the electric drive have been 
touched upon. 


I. AN EQUIPMENT FOR TIN Bar ROLLING. 
(Designed to deal with 40 tons per hour of tin bars 12 lb. per foot), 


The mill originally consisted of two stands of housings, one cogging 
and one finishing, both three-high. The new conditions to be met 
involved a plant which would give a considerably increased output 
and overcome the difficulty of rolling thin bars which have a great 
tendency to furm collars. In addition, close speed control of the 
finishing train was necessary with a wide speed range to give the best 
rolling results when dealing with widely varying weights of material. 

The question of perpetuating the steam drive or of adopting the 
electrical drive was fully investigated, and the latter finally chosen 


a 
S 
-| + =. 
Hi 


= 
| sil 


Ta 

s 
Bae ae) BORN Ech tel Sea 
DES BEDER DEDE E A 4 aa 
soot ho ot nE 
j Hm= CETA npe gn 
: BEPPES so 
penaceeeseass® 
= gasegbeaoa sees: 
: 3 Te ere 
: Spas andea tenes EE 
A E 
B DORR Iene tH 
CSG Es ESEEE PSTP ETSN 
60 Q 80 90 100 


Fic. °. 


for the following main reasons: The whole of the existing boiler 
plant could be done away with, with its attendant cost of working and 
upkeep. No steam pipe lines would be necessary, with their inter- 
ference of cranework, their heavy condensation losses and cost of 
repair. A reduction in the cost per ton of material rolled. An in- 
creased output. Many other factors such as even turning moment 
and ease of control were additional arguments in favour of the elec- 
trical drive. 

A power company some eight or nine miles away was in a position 
to supply the necessary power, and erected an overhead transmis- 
sion line for the purpose. This conveyed the power at 11,000 volts 
25 cycles three-phase into the works where static transformers re- 
ceived it and reduced the pressure to 2,750 volts, at which voltage 
the large main motcrs were designed to operate. 

For the drive of the 27 in. three-high cogging rolls a 700 H.P. 
continuous running three-phase motor was put down, coupled to the 
flywheel which formed part of the old engine drive, a flexible coup- 
ling being inserted between the motor and the flywheel to eliminate 
any harmful effects due to slight out of alignment between tHe fly- 
wheel shaft and the motor shaft. The flywheel weighs about 50 
tons and is 12 ft. in diameter. 

The motor is designed to give a maximum peak horse power of 
5,300, and is direct coupled to the mill, the speed being variable in 
either direction between 0 and 180 revs. per min. 

When designing an equipment for reversing work, two main 
factors have to be taken into consideration—the maintenance of a 
steady demand from the supply in place of the rapidly recurring 
peaks called for by the mill, which may exceed 20,000 H.P. ; and the 
reversal, in a simple manner, of a mill motor, the rotating portion of 
which may weigh up to 120 tons. These two difficulties are met by 
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the introduction of a motor generator flywheel set, the flywheel! 
, acting as a reservoir of energy. The motor driving the flywheel is 
calculated out on the average load taken by the mill over a period, 
and may be of one-quarter or even one-sixth of the horse power of 
the mill motor, depending on the class of work being done. 

The reversal of the motor is done very simply by altering the 
direction of the current supplied to its armature by the generator 
of the flywheel set, the control of the latter being done by varying its 
field current in strength and direction. Thus, no armature currents, 
which may exceed 8,000 amperes, need be controlled. 

In the original Paper a detailed account of the method of control is 
given. 


II. Motor DRIVE ror 161N. MERCHANT MILL FOR ROLLING 
GENERAL SECTIONS. 
(Output per shift up to 140 tons.) 


This mill was put down with the idea of obtaining very large out- 
puts, averaging about 100 tons per shift, and not only has this output 
been realised but a very substantial increase has been obtained up to 
as much as 50 per cent. on occasion. The motor installed was rated 
for a normal continuous output of 1,000 n.p. with an overload capa- 
city of 25 per cent. above this figure for two hours and 100 per cent. 
momentarily. 

The mill consists of three stands of rolls working three high, of 
which two stands are employed when rolling angles and three stands 
when rolling rounds, and is fed from a continuous heating furnace 
within a short distance of the incoming side. 

To meet the various classes of work dealt with in a merchant mill 
a variable speed is essential. It was decided finally to adopt a 
composite three-phase set which, whilst taking power from the 
supply, gave all the characteristics of a direct-current motor, such 
as easy and efficient speed control, constant horse power—+.e., in- 
creasing torque with reducing speed, and a drop in speed from no 
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load to full load without loss of efficiency, so that a flywheel could be 
beneficially utilised. This plant was erected and set to work nearly 
eight years ago, and has been very successful. 

A number of other drives of this type have been employed through- 
out the country with good results, but in modern practice it is now 
more usual to install rotary converters connected to the three-phase 
mains, which generate direct current which is applied directly to a 
direct-current motor on the mill. 

The incoming supply m the present instance is at 11,000 volts 
40 cycles three phase, and is transformed in static transformers to 
2,750 volts, at which it is supplied to the stator of the induction 
motor. 

A three-phase induction motor is essentially a constant speed 
machine, but its speed can be reduced by inserting resistances in 
the rotor circuit. If this method is adopted, constant torque is 
obtained throughout the speed range, and the difference in horse- 
power given out by the machine at the bottom and top speeds is 
wasted in the resistances. With the plant in question, the power 
which at the lower speed would normally be wasted in the rotor 
resistances, is taken to the slip rings of a rotary converter, and is 
there transformed to direct-current power which is delivered back to 
the direct-current nmotor, which is coupled directly to the induction 
motor. Consequently, the reduced horse power of the three-phase 
motor with reduced speed is compensated for by the increased power 


of the direct-current motor, the horse- power output of the set remain- ` 


ing constant independently of the speed. | 

The motor set in question is designed for a constant output of 
1,000 H.P. at any speed between 75 and 150 revs. per min., the lower 
speed and increased torque being used when rolling the heavier 
sections. | 

A flexible coupling mounted on the motor shaft extension couples 
up to a 40 ton 14 ft. 6in. diameter flywheel, which is connected 
directly to the mill. 

The speed control of such a plant is carried out by altering the 
field of the direct-current motor by means of a shunt regulator 


. substitution by electric motors. 
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mounted on the switchboard, and by having this auxiliary motor 
compound wound, a fall in speed is automatically produced between 
no load and full load, thus enabling the flywheel to give out a portion 
of its stored energy when the peak loads occur. 


II. Drive ror 7 in. Wire Rop MILL. 
(Output 3} tons per hour ) 


The conversion of this mill to a motor drive marked the beginning 
of the displacement of steam engines throughout the works and their 
Before the change was made the 
old steam engines, two of which were coupled together, drove the 
mill through belts, had become considerably under-powered and 
inefficient, and some modification was imperative. 

The mill consists of two sets of rolls, the bolting and finishing rolls 
respectively, originally driven through belts from the two engines 
mentioned above. When the new drive was installed the belting 
was done away with, and two motors were directly coupled, one to 
the bolting roll train and one to the finishing roll train. The motors 
finally installed were of 400 n.P. for the bolting rolls and 550 H.P. for 
the finishing rolls. The generating plant was designed for an output 
of 750 kw. at 440 volts direct current, the turbine being of the mixed 
pressure type. 

A cast steel flywheel about 15 tons in weight, 12 ft. 6 in. in dia- 
meter was supplied, and the armature of the motor was mounted 
directly alongside the flywheel, the whole being supported by two 
solid bearings carried on an all-round bedplate. This method has the 
advantage of considerably reducing the over-all length of the drive 
and of avoiding any form of coupling between the motor and the 
flywheel. 

The motor to meet the varying classes of work was designed with a 
speed range between 190 and 270 revs. per min. at full load, and a 
compound winding automatically gives a fall in speed from no load to 
full load, so that the stored energy in the flywheel may be utilised. 

To ensure good commutation under all conditoins of load, a come 
pensating winding is added to the field to neutralise the heavy arma- 
ture reaction which occurs on peak loads. A diverter mounted on 
the frame of the machine is used for shunting a portion of the current 
flowing round the compound winding, and enables the fall in speed - 
between no load and full load to be adjusted at will, thus on light 
material the average speed of the motor can be kept up by using a 
less drop in speed. 

The finishing mill motor is also of the variable speed type, the 
range being 400 to 550 revs. per min. at full load. No flywheel was 
employed in this case, as the peak loads, owing to the long length of 
material rolled, persist for an appreciable period, and an equalising 
effect could only be obtained by having a flywheel of a weight which 
would prove a non-commercial proposition. 

The results obtained from this drive were so satisfactory that the 
conversion of the remaining plant has been proceeding steadily since 
that date, and three additional motor drives have been installed. It 
may be stated generally that direct current motors have proved 
themselves more suitable than three-phase motors over a wider range 
of work, and for steel works practice it would appear as though such 
motors would be the more widely adopted in the future. 

In the concluding portion of the Paper two other cases are treated, 
(a) a mill for rolling sheets (for corrugating and other purposes), (b) a 
motor for driving sheet mills for brass and copper. 

In both cases a constant speed is required, and three-phase motors 
were utilised. The form of drive for rolling mills is simple in char- 
acter, and involves no special speed-regulation. In the sheet mills 
for brass and copper the speed is relatively slow, and a gear train, 
though wasteful in power, has hitherto been found necessary. 


Large Electrolytic Generators in Norway.—Some inter- 
esting data are given in the “ Electrical Review and Western 
Electrician,” regarding some large generators used by the 
Norsk Aluminium Co., of Christiania. The units are of 
3,000 kw., and are water-wheel driven, each generator being 
capable of a variation in pressure from 50-335 volts. Their 
most interesting feature, however, is the fact that as much as 
12,000 amperes is handled by one commutator operating at 
3,000 revs. per min. Special ventilation is provided by 
hollow brush brackets, supported at each end by brush rings, 
also hollow. The brackets are so shaped that a jet of air is 
forced radially from them in front of each brush. The ma- 
chines are of the shunt wound, interpole compensated type, 
designed with a large proportion of copper and relatively 
little iron, so as to diminish the weight to a minimum. 
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A Note on the Relation of the Audibility Factor of a Shunted Telephone 
to the Antenna Circuit as Used in the Reception of Wireless Signals.” 


By BALTH. VAN DER POL, Jun., D.Sc. 


In the measurements of the strength of wireless telegraph signals, 
. jt is usual on board ship to employ a shunted telephone receiver and 
to measure the signal strength by the value of the shunt required to 
reduce the signal strength to a point at which dots and dashes may 
be just ditferentiated. 

But so long as the phenomena occurring at the contact of the two 
substances of a crystal detector are neither qualitatively nor quan- 
titatively known, we cannot calculate the relation that evists between 
the antenna current and the value of the shunt S required to reduce 
the signal strength to just audibility. 

Direct measurements of the antenna current at great distance 
from the sending station cannot be made, for no ammeter exists 
with which it is possible to measure high-frequency alternating 
currents of the order of 5 micro-amperes. The only way, up to the 
present, to find the va ue of the receiving antenna current at great 
distances is to determine the shunt S, and to relate this to the actual 
antenna currents, 
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* From the two Papers of Austin ¢ it is not quite clear how this 
factor ” 


Af=(R+8S)/S, 


where È is the resistance of the telephone, is proportional to the 
Square of the antenna cunent.t 

It was suggested that this point could be experimentally examined. 
The following is a short account of the experiments so far conducted 
in the Pender Electrical Laboratory of University College Londcr. 

To generate high-frequency oscillations of a steady character a 
double Fleming and Clinton commutator,§ mounted on the same 
shaft, was used. This commutator, though originally designed for 
Measuring small capacities, but now connected in the circuits as 
shown in Fig. 1, was found to produce very steady oscillations, of 
which the amplitude, wave-length, damping, and number of trains 
per second could be varied at will within considerable ranges. 

In Fig. 1 H is a high-tension battery of secondary cells, C, and C,’ 
are two variable air-condensers of approximately equal capacity. 
The working of the two commutators is such that 4 is connected 
to D at the same time that B is connected to F. At this moment 
the condenser C,’ becomes charged to the voltage of H and any 
charge on C, is discharged through the self-inductance L,, so that 
in the circuit C,L, high-frequency oscillations are set up. At the 
moment when the commutator has revolved through an angle of 
90 deg., C, becomes charged and C,’ discharges through the same 
inductance L,, for at this moment 4 is connected to E and B to G. 
The capacity of C,’ was varied, so that with its leads and L, it was 
in tune with C}, its leads, and ZL, The leads C14, CB, HE, and 
L,G were made up of 20 strands, each 30 metres long. The com- 
mutator, which was driven by an electromotor at a speed of approxi- 
mately 3,500 revs. per min. (467 discharges per second), was not in 
the same room where L, with the receiver circuit No. 2 was placed, 
to avoid the noise of the commutator interfering with the small 
sounds to be heard in the receiving telephone. The inductance L, 
consists of a flat vertical coil of one layer of 15 turns with an inside 


* Abstract of an article in the *“ Philosophical Magazine.” 

+ “© Bulletin” Bureau of Standards (Washington), Vol. VIE, No. 3, 1911 
“ Jour.” of the Washington Academy of Science, Dec. 4, 1914. 
calibration was made, an) Hogan ¢ assumes that his “ audibility 

t THE ELECTRICIAN, Vol. LXXI, p. 720 (1913): also Love, ‘ Phil. 
Trans.,’”? Roy. Soc, Lond. Vol. CCXV. A, p. 128 (1915). 

§ J. A. Fleming, “ Principles of Electric Wave Telegraphy and Tele- 
phony,” 3rd ed., p. 205. 


diameter of 84 em. and an outside diameter of 21 em. Coil L» 
Whose distance from L, can be varied by known amounts up to 
100 cm., has the same dimensions as L. but consists cf taro layers. 
La forms, with the variable air-condenuser Ca, a high-frequency 
circuit from which the signals, produced by tapping the Kev A 
can be heard in the telephones 7' which, in series with a Perikon 
detector (chalcopyrite CiFes,—zincite ZO), are connected across 
the terminals of Ca} A headzear of two Sullivan telephones [resis- 
tances H=1,240 Q in series] was used. These telephones were 
shunted by a variable resistance S as shown in Fig. 1. 

The E.M.F. induced in 4, is proportional to WJ, where M is the 
mutual inductance between the parallel coils L, and L, and Z the 
current amplitude in circuit No. 1, when only the couplings co- 
efficient k= MV Lih, is small enough not to allow for any appre- 
ciable reaction from circuit No. 2 on circuit No. 1. Varying there- 
fore the mutual inductance at a constant primary current has the 
same.effect on circuit No. 2 as varying the primary current / at a 
constant coupling. 

By moving L, to and fro the distance between L, and Lg can be 
determined for which, with a certain shunt S, the sound of the 
signals, made by tapping the key A, can just be differentiated. 
The value of the mutual inductance M was then found by the use 
of a curve calculated from the formula of Maxwell-Rosa.* 


M =:2n'nyngV/a Ak? {1+3 8k*+15/64k4....t, 


where 7,, n, are the number of turns of L, and L, 
a, A are the mean radii of the coils L, and Ly 


i B (a+ A )? E 7 
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where d is the distance between the flat coils. 


In the experiments coupling coefficients were used only between 
the limits 


and 


k— 0-003 and 0-0002. 


The wave-length used was about 1,125 metres. 

A curve (see Fig. 2) was then plctted for which the ordinates 
indicate the logarithms of the mutual inductance for a constant 
current (which is proportional to the antenna current for a constant 
coupling), and where the abscisse give the logarithm of the audi- 
bility factor (R+S)/S. 


For values of log (R+S)/S from 0:4 to 2-2 (audibility factors from 

160 to 4) our experiments indicate the relation 

(R+-S) S nl, 5 
for between these limits the curve is a straight line with an inclination 
angle= tan—'0-5. 

For values of log (R-+S)'S from 0-08 to 0-6, t.e., for values of 
(R-+S)/S from 4 to 1-2, the audibility factor is proportional to 4 
power of J ranging in this interval from 2 to 0-7. 

The assumption that the audibility factor of ashunted telephone 
is in general proportional to the square of the antenna current, as 
stated by Hogan, seems to be invalid. For large values of the 
current we found a proportionality between the audibility factor 
and the square cf the current, and for weaker signals the audibility 
factor was f. und to be proportional to a power of the current varymg 


between 2 and (0-7, in agreement with Love’s expectations. 
eae S 


* See‘ Bulletin ” of the Bureau of Standards, Vol. VIH. 
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Power Factor and Its Improvement. 


By E. W. DOREY. 
Summary.—The author discusses the causes of low power factor, and whether the cost of its improvement should be borne by the , 


consumer or by the supply authority. 


It appears reasonable that the consumer should pay for this improvement, and, in order 


that he should have some inducement to do so, a special tariff is suggested for power consumers. Finally, the means available for 
Improving power factor are considered, and examples are given showing the financial results obtained. 


In the early days of alternating current supply the question 
of power factor was one that did not merit special attention, 
due mainly to the fact that the power factor of the supply 
systém was on the whole high, particularly at times of peak 
load. This happy state of affairs was chiefly the result of the 
lighting load being such a large proportion of the total load. 
With the progress of time the ratio of lighting to power load has 
continued to alter until on most supply systems the lighting 
load is now a very small proportion of the total load, and thus 
the high power factor of the lighting load has very little 
influence on the power factor of the whole system. 


Fower Factor. 


Fie. 1.—Curve sHowine Errect or LOAD oN POWER Factor. 


Summarised, the load on most supply systems consists of : 
1. Lighting load. 
2. Traction load. 
3. General power load. 


It is now necessary to ascertain how far these loads can be 
utilised to improve the power factor where such improvement 
is necessary. 


The lighting load must be left to take care of itself, but the 


traction load with over-excited rotaries drawing a leading 
current from the mains can and does considerably improve the 
power factor of the system. : 

These remarks, however, are confined to the influence on 
power factor of the third item, ‘‘ General Power Load,” as on 
most of the larger power supply systems the traction load, 
where such exists, is now quite incapable of effecting the im- 
provement in power factor which is necessary, and in many 
cases the overall power factor is steadily on the decline, 
although obviously there must be a practical limit to which 
the power factor will drop. 

Let us consider :— 

(1.) What are the contributory causes to the continued 
decline in the power factor ? 

(11) Should the supply authority or the consumer improve 

the power factor ? | 

(iii.) What are the best means of raising the power factor ? 


]. THE Contriputory CAUSES To THE CONTINUED 
DECLINE IN Power Factor. 
The chief causes influencing the decline of the power factor 
of the supply system may be summarised as follow :— 


(a) The installation of motors of inferior design and con- 
struction with low power factor when machines with a higher 
power factor are obtainable. | 


(b) The installation of larger motors than are really neces- 
sary for the duty they have to perform, such motors, therefore, 
running un le loaded, and consequently with a low power factor. 

(c) Motors running light, or, say, driving idle shafting, and 
thus taking from the mains a large wattless current. 

(d) The installation of a slow-speed motor where a higher 
speed machine could be utilised. 

(e) The installation of a number of small motors when one 
or more large motors could economically be employed. 


A consideration of the above points will suffice to show that 
all these influencing factors are directly under the control of 
the consumer, and it is therefore on the head of the consumer 
that the responsibility and necessity for improving the power 
factor of his load should rest. 

The following schedules and curves (Figs 1 and 2) show what 
power factors are obtainable with machines of high-class manu- 
facture, also the effect of speed and output on the power factor. 


750 1000 
Speed R.PM. 


Fic. 2.—CurvE sHowi1na EFFECT OF SPEED on P.F. 


Power Factors of Slow-speel T’hree-phasc Motors. 


R.P.M 

BHP. |————~—— —____ _____.___________ 

375. | 300. © 250. | 215. | 150. | 107. 

50 0-84 | 082 082 : 075 | 075 | 

75 0-85 | 082 083 | 0-76 | 075 © 

100 0-86 | 083 ' 083 O77 | 076 072 

200 0:88 | 085 086 0:80 | 0-79 | 073 

300 0-89 , 086 086 £084 | ORL O74 

= 500 0-90 | 087 087 087 | 083 i 0-75 
AE E AS EE ESE, A E E EEE DEA 


5-0 | 0-83 
3-0 0-87 | 0-80 0-78 
1-0 0-85 | 0°75 0-70 
0-5 0-83 0:72 vh 
03 0-80 | DGR ssn 


2. SHOULD THE SUPPLY AUTHORITY OR THE CONSUMER 
IMPROVE THE PoweER FACTOR ? 


Although the objection to point (a) above may be overcome 
by the supply authorities insisting on the installation of 
motors with a high power factor, the supply authority has 
little control over points (b), (c) and (d), and with regard to (e) 
the enforced installation of a large motor, although from the 
supply authority's point of view very desirable, may be very 
objectionable and result in uneconomical working from the 
consumer’s standpoint—e.g., group versus individual driving 
in a spinning or weaving mill. eae 

It is evident, therefore, that the supply authority is in need 
of some means of protection against low power factor, and, as 
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every wise supply authority engineer knows, it 1s little use to 
argue the point with the consumer, but it is necessary rather 
to so arrange matters that t e consumer has a strong induce- 
ment to Improve the power factor. Nothing will receive more 
hearty consideration than an inducement in the forn, of saving 
£s.d. How can this happv result be attained ? 

The consumer must be made to pay for low power factor, 
and this can be effected by 

l. Basing the charge on the consumption in kilovolt-ampere 
hours or on the basis of a fixed ratio of kilow: att-hours to kilo- 
volt ampere hours. 

2. On the basis of a fixed rental charge per kilovolt ampere 
per quarter or per annum of maximun. supply demain plus a 
running charge per B.O.T. unit consumed. 

Dealing with method (1) it will be remembered that an article 
was written by Prof. Arno, and published in THE ELECTRICIAN 
of February 6, 1914, which described what will for conve- 
nience be termed the ‘* Arno meter.” This meter integrates 
neither true kilowatt-hours nor true kilovolt-ampere hours, but 
two-thirds of the former and one-third of the latter. Assuming, 
therefore, for the moment that the basis is 1d. per unit (real, 
apparent or on the Arno system, two-thirds kilowatt plus one- 


third kilovolt-ampere), the following would be the revenue per' 


hour at power factor of 80 per cent., and load of 10 k.v.a.:— 
True unit meter, 10 k.v.a. at 0-8 P.F.=8 kw. at 1d. =8d. 
Arno Meter, 10 k.v.a. at 0'8 P.F.=8 kw. 


8 x 0-66 x 1d. | e. 
10x038x1d. >" 8-66d. 
K.V.A. hour meter, 10 k.v.a. at 0:8 P.F.=10 k.v.a. 
at ld.=10d. 


ARNO METER AT VARYING POWER FACTOR. 


10 kw. at P.F.1-°0 =10k.v.a. =10d. 
10 kw. at P.F. 0:8 =125 k.v.a. =12-5d. 
10 kw. at P.F. 0-6 =16-66 k.v.a.=16-66d. 


Inasmuch as the Arnd meter takes care of power factor, it is 
a step in the right direction, and certainly has more relation 
to the actual cost per unit sold than a charge based on true 
units. The Arnò system is based on average power factor 
conditions, whereas to be fundamentally sourd, the ratio of 
kilowatt-hours to kilovolt-ampere hours should bear -some 
relation to the constantly varying power factor. 

For small power consumers having a load up to, say, 30 or, 
perhaps, even 50 k.v.a., these meters might well be employed 
with advantage to the power supply authority, as it would pro- 
vide some inducement to the consumer to improve the power 
factor of his load. 

Method (2), however, particularly in the cases of larger 
loads, say, 50 k.v.a. and upwards, is one that is adopted by 
several supply authorities, and has a most beneficial effect in 
inducing the consumer to improve the power factor of his load. 

The cost of alternating-current electrical plant, both gene- 
rating and distributing, including cables, is proportionate 
(although of course, not directly) to the kilovolt-ampere and 
not kilowatt capacity of the plant. There are, however, 
portions of the generating plant which, for all practical purposes, 
are independent of power factor, and their size and cost depend 
entirely on kilowatt capacity—e.g., prime movers, including 
condensing plant, auxiliaries, boiler plant, &c. There can be 
no question of the justification for basing the rental charge on 
maximum demand in kilovolt-amperes, and all that remains 
is :— 

1. To ascertain what charge per kilovolt-ampere of demand 
should be made. 

2. What instruments should be used to record the kilovolt- 
ampere maximum demand. 

Dealing with the first point, the charge per quarter or per 
annum per kilovolt-ampere of maximum demand must be the 
sum of two component charges. 

(a) One component based on that portion of the generating 
plant which is unaffected by power factor, and must therefore 
remain constant irrespective of the power factor of the load. 

(b) The second component based on that portion of the 
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generating and distributing plant, including cables which is 
directly affected by power factor. and should therefore increase 
proportionately as the power factor decreases. The actual 
value of the component will, of course, vary according to the 
nature and size of the generating plant and distribution 
system, but the following example will illustrate the point :— 

(X) represents the component in respect of plant unaffected 
by power factor. 

(Y) represents the component of plant affected by power 
factor. 

(Z) represents the total charge per quarter per kilovolt- 
ampere of maximum demand. 


Power factor. i | (X.) (Y.) (Z.) 

s. d. s. d. s. d. 

Exceeding 95 g sssssssssssrsesensseressessessessnsos ! 70 70 140 
Exceeding 90°, but not exceeding 95°, sal TO 76 14 6 
Exceeding 85°. but not exceeding 907), ...... ' 70 8 0 15 0 
Exceeding 80°, but not exceeding 85°, ...... : 70. 8 6 15 6 
Exceeding 75°,, but not exceeding 80°, ......' 70: 90 16 0 
Exceeding 70°,, but not exceeding 75", ...... ' 70 9 6 16 6 
Exceeding 65°., but not exceeding 70”, ses... | 70 100 17 O 


Such a scale, when worked out to meet the actual conditions 
obtaining on the supply system, would graduate the kilovolt- 
ampere charge so as to severely penalise the consumer with 
low power factor, which is not only desirable, but justifiable. 
The principles underlying the basis of charge for method (2) 
are fundamentally sound. 

The consumer, therefore, taking a load of 1,000 kw. would 
pay as follows :— 


Per quarter 

At 80°, power factor 1,000 kw. = 1,250 k.v.a. at 16s.... £1,000 O 0 
At 100°, power factor 1,000 kw. =1,000 kw. at l4s. ... 700 O 0 
SAVING occas casas cos taaa A hes " £300 0 0 


This saving, which is equivalent to £1,200 per annum, would 
enable the consumer in a short time to recover the capital 
expenditure necessary to install power factor rectifying plant 
to raise the power factor from 80 to 100 per cent. 

Dealing now with the second point—viz., what instruments 
should be employed to record the kilovolt-ampere demand— 
there are three kinds of instruments which might, and, in fact 
are, employed as follow :— 


(a) A maximum demand hot-wire ammeter. 

(b) A maximum demand electrolytic indicator (Reason type). 

(c) An integrating meter to integrate in kilovolt-ampere 
hours with lagging power factor and fitted with maximum 
demand attachment to record the maximum demand in 
kilovolt-amperes. 

Instruments (a) and (b) are objectionable for two main 
reasons ; firstly, the difficulty in arranging a satisfactory time 
lag, and, secondly, that the voltage of the supply must be 
assumed. Instrument (b), however, is on the whole satis- 
factory for smaller loads, say, 30 k.v.a. and downwards, where 
possibly the costly instruments which I will refer to under (c) 
are not warranted. 

Undoubtedly instrument (c) is from all points of view the 
most satisfactory, inasmuch as an instrument of this descrip- 
tion integrates the kilovolt-ampere hours, and can be con- 
structed for three-phase four-wire unbalanced loads as easily as 
for balanced loads. The writer knows of several instruments 
of this kind in satisfactory operation in this country, the 
instruments being in general construction and outward ap- 
pearance similar to the true watt-hour meter, but the wind- 
ings are so displaced as to enable the instrument to integrate 
accurately the kilovolt-ampere hours within the power factor 
limits for which it is designed, say, 70 to 95 per cent. or 75 
to 100 per cent. power factor, as may be required. 

The instrument integrates the kilovolt-ampere hours similar 
to the kilowatt-hour meter, and is fitted with a maximum 
demand attachment to record the maximum demand in kilo- 
volt-amperes over a quarter of an hour or longer periods, as may 
be necessary. Inasmuch, however, as the consumption of 
energy requires to be charged on the basis of true B.O.T. units 
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æ separate watt-hour meter must be installed. The metering 
equipment for, say, a large consumer would consist of the 
following :— 

Integrating kilovolt-ampere meter with maximum demand 
attachment. . 

Integrating kilowatt meter with or without maximum de- 
mand attachment. 

Re-setting switch to control both instruments simultaneously. 

One set of current transformers for both instruments. 

The following is a diagram of connections of such a metering 
equipment with kilovolt-ampere and kilowatt demand indi- 
cators :— | 


K.V.A. Meter : 


Resetting Switch. 
St ar 7 


ptt tree ee mew me eee 
Le ew ewe ow wee we amwa am 


Fia. 3.—METERING EQUIPMENT—THREE-PHASE BALANCED LOAD. 


A comparison of the integrations of the kilovolt-ampere and 
kilowatt meters enables some idea to be formed as to the value 


of the average power factor of the load. A maximum demand 
indicator on the true unit meter is not really necessary, but 
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may be installed as a check on the kilovolt-ampere meter. 
The charges for supply would be based on the maximum 
demand reading of the kilovolt-ampere meter and on the unit 
consumption reading of the true unit meter. 

The inherent features of the kilovolt-ampere instrument (c) 
described above are such that on a leading power factor con 
siderably less than the kilovolt-ampere hours is integrated, 
and, in fact, when passing from unity to leading power factor 
the instrument will not record more than the true kilowatt 
load. The consumer, therefore, would not be penalised by 
running on a leading factor which is a necessary condition of 
affairs. Where a consumer has rotary converters installed and 
is likely to run with leading power factor, it is essential that the 
kilowatt instrument be fitted with a maximum demand attach- 
ment, as otherwise on, say, 90 per cent. leading power factor 
the kilovolt-ampere instrument would record considerably 
less than the kilowatt demand owing to the instrument running 
slow as mentioned above, whereas the kilowatt instrument 
would record the demand in kilowatts. 

The writer knows of a set of instruments as described above 
installed at a consumer’s sub-station, where extra-high-pressure 
supply is given to the consumer's rotary converters. The 
power factor is on the average unity, and during most quarters 
the integrations of and maximum demand recorded by both 
instruments does not differ more than 1 to 2 per cent.—i.e., 
within the accuracy guarantee of the meters. Occasionally, 
however, the rotaries run with leading and lagging power 
factors, and the performance of the kilovolt-ampere instrument 
under these conditions is exactly as described above. These 
instruments with a kilovolt-ampere basis of charge naturally 
induce the consumer to run at unity power factor. 


(T'o be concluded.) 


Some Transient Phenomena in Electrical Supply 
Systems.” 


o 
By Prof. E. W. MARCHANT, D.Se. 
Summary.—This Paper records a number of oscillograms taken on the Liverpool Corporation electric supply system. In order to 
explain the results observed on the central station records, a number of tests are included of similar phenomena observed under 
laboratory conditions, in which the instant ot closing circuit has been controlled. The theories of the various transients are discussed. 


STARTING CURRENTS OF TRANSFORMERS 


The study of transient phenomena in electrical supply systems has 
oecome, with the increasing size of power stations and distributing 
networks of great importance. One of the best known transient 
phenomena is that which occurs when a transformer is switched on 
to an alternating-current supply system. When 100 periods was the 
standard frequency the phenomenon was usually of small importance, 


normal magnetising current if magnetic conditions alone are con- 
sidered ; in practice, owing to the resistance of the coils the observed 
current will be much below this value. In Fig. 1 is shown a current- 
rush observed on one phase of a 100 kw. three-phase 6,600-volt 
transformer of the ‘core type, when switched on near the zero 
point of the pressure wave. 

The rush depends on the point of the pressure wave at which the. 


, j Volts After 1 sec. 
Imm: 2°7 amp. ——————— smm I MN.: O'L amp. m mem 


PO PM Y 


After 2 sec. After 3 sec. 


After 4 sec. 


After 50 sec. After 2 min. 


Fr. 1. 


since in such transformers the flux density in the core was usually 
kept low in order to avoid overheating, but with 25-period trans- 
formers worked at flux densities well over half saturation, the 
current which may flow when the transformer is switched in may be 
enormous. Thus, with transformers designed for 10,000 lines per 
square centimetre the current rush may amount to 400 times the 


ee ee a R E E A ee ee a ae 
* Abstract of a Paper read before the Institution of Electrical Engi- 
neers. . 


circuit is closed,fand on the remanent magnetism in the iron, since 
the current flowing to the transformer will have to be sufficient to 
produce this remanent flux density, and may be many hundred 
times the normal magnetising current. When the transformer is 
switched in at the same point of the pressure wave, but with no 
remanent magnetism, the current rush may still be large. The 
remanent magnetism is not large if the transformer has been stand- 
ing idle, but if switched in and out at comparatively short intervals 


‘transformers switched on to the mains. 
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the remanent magnetism may be considerable, and the current-rush 
may vary within wide limits. The remanent magnetism is usually 
greater with lap-jointed transformers than with those having butt 
joints. 

i A number of tests were made on a bank of three 100 kw. step-down 
The records taken were on 
one of these transformers. One of these records has been repro- 
duced in Fig. 1. The current curve is 90 deg. out of its correct 


(a) (b) (c) 
` Imm. =013amp. 
Fic. 2 
phase. The maximum value of the current-rush is over 90 times the 


steady magnetising current shown after two minutes. During the 
first quarter-period the current is not very large. During the second 
quarter-period it rises, reaching a maximum at the end of the half- 
period. Had there actually been no remanent magnetism: the 
current should have continued to remain negative during the third 
and fourth quarter- periods, but in the curves shown in Fig. 1 the 
current reverses very soon after the maximum point on the pressure 
wave, so that there must have been a considerable positive remanent 
magnetisation of the core at the instant of switching-in. 

During the third quarter-period after switching-in, therefore, the 
flux changes from negative to positive and the current required to 
produce it does the same, but, since the positive flux is compara- 


(a) 


Imm.=4 7amp. 


Imm.s18'7amp, 


Fic. 3. 


tively small, the current required to produce it is small also, and the 
positive current during this and the fourth quarter-period is rela- 
tively small. $ 

The chief effect of eddy currents will be to bring the resultant 
current-wave more closely into phase with the voltage than the flux 
curve. This is shown in Fig. 1, and the eddy-current component. is 
clearly considerable. It is interesting to notice how slowly this 
remanent magnetism dies away. At the end of 50 seconds it is strong 
and even after two minutes it is appreciable. 

One of the most interesting phenomena in connection with these 
transformers is the remarkable difference there is in the wave-shape 
of the magnetising current at ditferent times (see Fig. 2). In Fig. 
2 (a) the curve is very nearly symmetrical and the core may be 
assumed to be in a condition in which it is almost completely 
demagnetised. The two successive half waves of current are not 
exactly similar, but show “skew”? symmetry, aresult due to 
hysteresis in the iron. 

Fig. 2 (b) shows a curve also symmetrical Ay which the core must 
evidently have been magnetised. In Fig. 2 (c) is shown a nearly 
symmetrical wave (corresponding therefore to a nearly demag- 
netised core) with a third harmonic of current, in this case a com- 
paratively small one. These differences are interesting scienti- 
fically as they show the varying conditions of magnetisation of the 
iron core in a transformer working under apparently steady condi- 
tions. Variations in the magnetisation of the iron may affect con- 
siderably the heating of the core. 

The factors affecting the current rush are: (1) The condition of 
magnetisation of the core at the instant of “ switching-in,”’ and (2) 
the instant of closing the circuit. It is therefore impossible to con- 

trol the 
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predetermined point on the pressure wave so as to leave a definite 
remanent magnetism in the core, and is then switched in again at 
another predetermined instant. 

To further illustrate these points the author shows, in his original 
Paper, curves obtained for the switching-in of two small trans- 
formers, in which the instant of closing circuit was controlled to 
within 1/1,000th of a second by a switch operated by a contact- 

maker on the alternator supplying the system. 

The effects were the same as those already discussed, but the con- 
ditions more rapidly become steady on account of the smaller size 
of the transformers. For purposes of comparison a 10 kw. 200-volt 
50-period transformer was tried, designed for a flux density of about 
10,000 lines per square centimetre. In this case the rush of current, 
though considerable, rapidly dies away, showing that the core soon 
reaches steady conditions. At the end of 50 periods the current 
is nearly normal and the wave quite symmetrical. 


CURRENT-RUSH ON SWITCHING IN INDUCTION MOTORS. 


A current-rush nearly always occurs when an induction motor is 
switched on to a circuit. This curve, however, is different from 
that of the transformer. The rotor circuit is closed, and the machine 
is similar to a short-circuited transformer, whereas in the case 
already considered the transformer secondary circuit is open. Some 
tests were made on a motor of 300 H.P. coupled to a continuous- 
current generator of 220 kw. output. The motor was three-phase 
star-wound, with 6,000 volts between the lines and taking a current 
at full-load of 26 amperes per phase; the frequency was 50 periods 
and the speed 420 revs. per min. 

No attempt was made to control the instant of closing circuit, 
which will not greatly affect the rush of current. The records 
show that the rush is large, reaching a maximum value of 
over 380 amperes per phase or nearly 270 amperes R.M.S.—t.e.. 
10 times the full-load current. This big rush 
is explained by the fact that there is initially 
no magnetisation in the stator core of the in- 
duction motor. If the machine were running 


absolutely synchronously [there might be a 
rush due to the same causes as those dis- 
cussed above, but it will be relatively small. 


since the flux density in the iron circuit of 
induction motors is low and there is an air-gap 
in the iron circuit. Even under the most un- 
favourable conditions it is not comparable with that 
found in a stationary transformer. 


Two records are shown in Fig. 3. In one of 


these, Fig. 3 (a) the motor was switched in 
without great care being taken in synchron- 


ising it; the maximum current-rush is nearly 
10 times the full-load current. In the other case 
great care was taken to bring the speed of the 
induction motor-generator to exactly its running 
value before the switch was closed. The initial 
rush is nearly the same, but the current dies down much more 
quickly to its steady value. 


(To be concluded.) 
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Glasses for the Protection of Eyesight —A contribution 
by Mr. W. S. Andrews to the “ General Electric Review ` 
(U.S.A.) discusses the effect on the eve of infra-red and ultra- 
violet energy, and the transmission and absorption of various 
protecting media, to these rays. Dark mica is one of the mate- 
rials that afford useful protection against excessive heat, and 
glasses suitable for goggles for workers near furnaces are 
described. There is good reason to believe that long continued 
proximity to such heat sources pre-disposes the eves to caratact. 
In many operations the skin, as well as the eyes, needs pro- 
tection. In regard to ultra-violet light thick ordinary glass 
affords fair protection in most cases, though special glasses 
are available; quartz and pebble glasses should be avoided. 
A point of importance is that the screens used in arc welding 
commonly allow a considerable amount of light to escape 
sideways, and this may affect others in the shop, besides the 
actual operators, who are naturally unprotected by masks. 
The presence of a strong ultra-violet component in a source 
is readily detected by the blue fluorescence it excites on 
sodium salicylate—a substance procurable at any drug store. 
This material may conveniently be used to test various forms 
of glasses for absor, tion of ultra-violet rays. 
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Trade Parliaments and Their Work. 


By E. J. P. BENN. 
V. GOVERNMENT STORES. 

The Trade Parliaments which are now being formed will find 
such a long programme of work to get through that it will be diffi- 
cult for them at first to decide exactly where to start. They will 
be wise if they put near the top of their agenda the consideration 
of the question of the disposal of Government stores. The scandals 
which followed the disposal of Army property after the South 
African War are fresh in the minds of readers. These scandals 
were quite in accordance with precedent, as every war has always 
been succceded by the most unbusinesslike proceedings in the 
matter of stores. If nothing worse than our South African experi- 
ences were possible there would, after all, be little cause to worry 
about the matter. The fact that a few people were ruined and a 
few more made fortunes by doubtful means is of trivial importance, 
but when the present war comes to an end a situation will arise 
such as has never been known. It has been said that this is a war 
of peoples as well as a war of armies. If one may judge from the 
catalogues of goods which have been bought by Government Depart- 
ments in the name of the war it becomes obvious that this conflict 

has indeed involved the whele of our people and the whole of our 
property. Raw materials of every kind are to-day almost exclu- 
sively the property of the Government. Wool, leather, cotton, and 


all the metals hardly exist for private purposes. The markets in ` 


these goods, which were four years ago the centres of interest in 
their respective trades, have disappeared. Dealings as we knew 
them no longer take place, and the whole fabric of trading in these 
commodities, which has in most cases been the work of generations, 
has absolutely disappeared. Rightly or wrongly, for the purposes of 
war, the Government has put certain classes of traders completely 
out of business. This is most noticeable in connection with raw 
materials. We have been accustomed to rely upon importers, 
brokers, jobbers, factors, merchants, and wholesalers, and in 
the case of the wheat, timber, wool, and other staples most of 
these agencies have been dispensed with. The situation at the 
end of the war therefore will be that the Government woll possess 
hundreds of millions’ 
portance that the old markets and all that they involved or some 
new machinery capable of performing the same functions shall 
be ready to deal with the Government and take over these 
materials for peaceful trading purposes. The space at our dis- 
posal only permits of the mentioning of this truly appalling pro- 
blem in its barest outline. It is brimful of difficulties, and in its 
details it concerns almost every citizen. The most obvious danger 
may be stated very simply. The price of a given commodity may 
have risen to five times the pre-war figure, and traders all over 
the country will be holding stocks of materials or finished goods 
which they have acquired at current prices. If at the end of the 
war the Government were to let loose upon the market its holding 
of this commodity the whole trade would be absolutely ruined at 
a stroke. Another case, equally simple, may be mentioned. The 
Government is the owner of probably three-quarters of all the 
motor vehicles in existence, and when the war is over these might 
be put upon the market and buyers filled up with second-hand 
goods. In the meantime, however, the motor trade has devoted 
itself to munitions and aeroplanes, has modified its machinery and 
increased its facilities many times, and will be absolutely de- 
pendent on the greatest possible demand for new motor vehicles. 
The question will have to be settled as to whether the public are 
entitled to buy second-hand from the Government or whether they 
are to be encouraged to buy new goods from the trade. Upon the 
settlement of a question like this depends the life of the motor 
trade. These are two obvious casea, but there are many hundreds 
of others. In fact, it would be difficult to find a trade which will 
not be affected to.some extent bẸŷ a similar situation. The 
Minister of Reconstruction has appointed a committee to inquire 
into the risks associated with falling values in connection with 
stocks. Rising markets are very good from the trade point of 
View, so long as they continue to rise, but when the top of the 
curve is reached and the fall begins the position of traders becomes 
extremely serious. Our business men will~ obviously have to 
arrange to overcome any difficulties connected with such stocks as 
they will hold when the day of peace arrives. These difficulties 
will be bad enough, and they are undoubtedly entitled to ask that 
they shall not be accentuated by ill-timed action in connection 
with Government stores. This is the crux of the whole matter. 
The traders must state their views before the Government can 
know what is and what is not a wise course of action. ; 

The circumstances in connection with each material and each 
class of goods will be different, and those interested in each class 
must get together and present their plans for dealing with the 
situation when it arises. It is really surprising how little atten- 


THE ELECTRICIAN. 


worth of materials, and it is of vital im- - 


65 


tion has hitherto been given to this great problem of Government. 
stores. We are all so occupied with the problems connected with 
the conduct of the war that we have not time to think of the 
questions that will arise later, but the most superficial considera- 
tion of the matter will show that unless Capital and Labour join 
together now and produce on behalf of each trade detailed schemes 
for dealing with the enormous issues involved in connection with 
matters like these there will be very little chance of a rapid transi- 
tion to a condition of industrial peace. The man in the street is. 
inclined to think that industrial peace depends entirely upon a. 
better understanding between employers and employed. If, how- 
ever, employers and employed were bound together by bonds of. 
eternal friendship there would he no industrial peace so long as no. 
basis existed for any market and there were no plans for dealing, 
With materials and products. 
(To be Continued.) 


eek en eae See ne 
Use of Coke for Steam Raising. 


} Inthe “ Times Engineering Supplement.” there appears an article 
on this subject. It is pointed out that large stocks of coke are 
available, but difficulty is experienced in burning coke on chain 
grate stokers. With the view to relieving congestion at gas works 
by promoting the use of coke as fuel for steam raising, various ex- 
periments have been instituted under the ægis of the London Coke 
Committee and their Engineer and Fuel Expert, Mr. E. W. L. N icol, 
has now developed and introduced an apparatus for which a patent 
application has been filed for firing coke and coal on chain grate 
stokers in two or more superposed layers, a system ‘of blending 
bituminous and non-bituminous fuels first used by him at an im- 
portant provincial power station. In its simplest form this apparatus 
consists of a double-feed hopper, the front ccmpartment being. 
arranged to feed on to the grate suitably graded coke in an even 
layer the depth or thickness of which is proportioned to the draught 
available. From the second compartment of the combined feed 
hopper a layer of bituminous coal-slack is fed, the joint thickness of 
the two layers being regulated by means of a guillotine door. For 
use with gas coke breeze, or other non-bituminous fuel in a state of 
fine sub-division, which is liable to sift through the grate, a three- 
compartment feed hopper has been designed, the front compartment 
of which is used for feeding on to the grate a layer of relatively large- 
sized fuel. This system tends to eliminate loss due to riddling of 
small fuel through the grate, and also protects the grate from the- 
intense local heating effect common to all non-bituminous fuels. 
Following upon the experimental stage of development which has. 
been continued on one set of boilers over a period of two years,. . 


- Mr. Nicol’s system of firing gas coke on chain grates under ordinary 


conditions of natural draught has now been adopted on a large scale- 
at various tramway, railway and other power stations. Where the- 
quantities handled are large the difficulty of storing, and feeding,,. 
both coal and coke to each boiler, or battery of boilers, has been 
obviated by dividing the overhead storage bunkers into two separate 
compartments and suitably arranging the shoots. In other cases, 
as a temporary measure, an overhcad bunker has been isolated and 
used for coke exclusively, from which the coke, elevated in the usual 
manner by means of a conveyor, is filled into steel tipping trucks 
from which it is in turn filled into auxiliary coke feeding 
hoppers attached to the mechanical stokers. The proportion of coke- 
used may, however, be in excess of that of coal, in which case it 
might be convenient to feed coke, instead of coal, by gravity to each. 


` individual boiler. 


ACTUAL Workina RESULTS. 

Actual working results given by one important user tend to prove 
that there is not, as might be anticipated, anv loas in boiler capacity: 
due to using by means of this system of blending an average of 
two-thirds admixture of coke. There is, in fact, a substantial im- 
provement in thermal efficiency due to the unusually low excess 
of air used and the consequent increase in furnace tem perature 
and relatively high proportion of CO, obtainable in the flue gases, 
as will be seen from the following comparative figures which are 
based upon (1) average results obtained with coal exclusively, and 
(2) resulte obtained with two-thirds coke and one-third coal slack :—~ 


Coal. Coke and coal. 

Draught, at uptake ...............ceeceee in. $ in. to 2 in. 
Fuel burnt per square foot of grate 

area per hour lb. ............ ccc ecceeeees 26 26 to 30 
CO, per cent. © based dict sh saunendtsoccside 8 10 to 12-5 
Excess air, per cent. ...........cceseeeeee 159 100 to 65. 
Evaporation from and at 212°F. per lb. 

of fuel as fired, 1b. laenn. 7:8 
Evaporation per square foot of grate 

area per hour, Ib. ossee. 182 202 to 234. 
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National Research. 


We begin to see signs of recognition by the Naval 
authorities, and even by the Military also. of the impor- 
tance of scientific research. The problems of modern 
warfare are insoluble by any of the methods hitherto used : 
their solution demands the newest methods of the scientist. 

There is good reason, however, for saving that the efforts 
which are now being made to apply the nation’s scientific 
resources to naval and military problems are inadequate, 
and have hardly. as vet. touched more than the fringe of 
the resources which, with careful organisation, might become 
immediately available. 

The method which seems to find favour at present, 
when a new problem has to be solved, is to call in a scientist 
or technical expert, give him the minimum of information 
as to the nature of the problem, swear him to the strictest 
secrecy, and expect him to evolve a solution forthwith— 
the incentive offered being the joy of service. 

In some cases—so important is strict secrecy deemed 
to be, and so little the confidence reposed in the experts— 
the problem, before submission for investigation, is split 
up into parts, which then are assigned piecemeal to experi- 
menters in different parts of the country. 

That such a method must be slow and ineffective is 
obvious to anyone who has had experience in experimental 


research, and we feel that thoughtful consideration of the - 


matter by Naval and Military authorities, witha view tothe 
more adequate employment of the nation’s scientific and 
technical resources, is a most urgent duty. l 
Our weakness in this matter Is hardly to be wondered at 
when the fact is considered that, in Great Britain, organised 
scientific research, upon a large scale, is all but unknown, 
and that often the so-called research that is attempted is 
unworthy oł the name. Research is a misnomer when applied 
to routine tests of indifferent accuracy by inexperienced 
youths valued at 30s. a week. That something not so very 
far removed from this is, nevertheless, the conception of 
research which exists in the minds of members of some of 
the committees co-operating with the Government. Depart- 
ment of Scientific and Industrial Research, seems to be 
indicated in the following words, which occur in a letter 
recently circulated among scientists and engineers, a letter 
asking for offers of help in certain specified researches. 
The words are: “ The lines upon which these investigations 
will develop cannot be exactly foreseen, and ù would be 
expected that anyone who undertakes any of this work would 
bear in mind the objects to be attained and would not content 
himself with mechanically carrying out a series of tests.” 
The words we have put in italics are not only an insult 
to the men to whom they are addressed, but, more serious 
by far, they augur ill for the success of the scheme, for they 
indicate that members of committees whose co-operation 
has been accepted by the Department of Research appreciate 
neither the magnitude nor the nature of the work they are 
trying to advance, nor yet the calibre or attainments of 
the men to whom they are appealing. And yet the appeal 
is that these men shall give without material reward— 
sacrificing even the modest and pleasant right of publi- 
cation—much time and energy, as well, perhaps. as the 
best fruits of their long vears of earnest ill-repaid work. 
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The possible importance of national research, both in 
the hastening of victory and in the assuring, after victory. 
of continued peace, cannot be over-estimated, and it be 
hoves those into whose charge the organisation of such 
research has been given to-take counsel together very often 
and to devote perhaps even more attention to the strategy 
than to the tactics of national scientific effort. l 

Up to the present the picture we have been led to form 
of this country’s national research is that of a guerilla 
Warfare—extravagant, so far as it goes, but limited and 
ineffectual. Organisation and co-ordination are required. 

Organisation must begin with the definition of the 
problems that need investigation. It often happens that 
the men who are actually faced with a problem are in- 
capable of defining it—to- say nothing of solving it. In 
mathematics the complete statement of a problem often 
carries with it the solution. And in science the clear defin- 
ing of a problem will often go far towards the solving cf it. 

A common experience of those who, of late, have tried 
to help in the solution of scientific problems brought to 
them by Government Departments has been the difficulty 
of getting a clear statement of the nature of the problem. 
Not infrequently it has happened that the first statement 
of a problem—a statement which has been allowed to form 
the basis of long and futile research—has proved either 
incomplete or incorrect. This would have been avoided 
had the method been adopted of allowing the work of the 
research experts to begin with the definition of the problem. 
In many cases such a preliminary investigation of its nature 
would have shown the problem to be no new one at all, 
but an old one with well-known solutions ready to hand. 

In order to put the experts in a position to define the 
problem, the fullest confidence would have to be placed 
in them, every facility offered for preliminary investigation, 
and in every way the status accorded to them which is 
commensurate with the great importance of the aims of 
their work. 

Research work cannot be done to order, nor can it be 
bought. Success therein demands the worker's keenest 
personal interest, the sort of interest that makes a man 
impatient of rest or sleep until the work is finished, and 
such keenness must be coupled with well-trained faculties 
and a highly developed intelligence. These things are 
above hire or purchase. 

The nation’s resources in men thus equipped for research 
are good, and we have reason for stating that they have 
hardly yet been touched. The attempts that: have been 
made to use these resources appear to us to have been 
desultory and half-hearted, and made, often, without 
understanding. , l 

Some of the most difficult naval problems demanding 
scientific research for their solution, centre around the 
submarine. Mueh reseatch is to-day being devoted to these 
problems, but we have reason for saying that much of this 
work is unorganised, un-co-ordinated and inadequate. 
The data of the problems are in the hands of naval men, 
and these data are given out with niggardly hand, piece 
meal and incomplete, to the men who are expected to solve 
the problems. We honour very highly the men of the 
British Navy, and the great traditions which during the 
past four years they have not only continued to hold, but 
have nobly emblazed, and it would ill become men of suc 
a navy to allow the fear lest honours should fall to me 
of more specialised scientific attainments than themselves, 
to make them withhold from these the means which might 
lead to the frustration of the enemy. 
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¥ Fortunately, during the last six months there has been 
a tendency to adopt broader views, and with this less 
restricted policy we hope that increasingly useful work 
will be done by the civil element which has been working 
at these problems. The field of the Department of Scientific 
and Industrial Research 1s, of course, much broader and 
more permanent. In a sense, therefore, it is all the more 
important that the methods adopted by the Department 
should not be based on any narrow views, but should be 
such as to lead to the maximum results from the national 
point of view. 


A Method of Testing the Registration 
of Gurrent Rushes on Meters.* 


By J. A. MOLLINGER and W. VON KRUKOWSKI. 


In speaking of motor-meters it is generally assumed that we are 
dealing with a state of affairs in which the current has temporarilv, 
at any rate, a stationary value. Meters are usually calibrated on 
this assumption, which holds good generally under ordinary con- 
' ditions during the working life of the meter. But there are certain 
types of consumer of a different kind, e.g., lifts, welding machines, 
&c. There is a good deal of doubt as to whether the current rushes 
in these cases are properly registered. The view is often held that 
if the energy is taken in jerks, the meter will read too low, and it is, 
therefore, well to inquire into the matter. 

Let us suppose that the angular velocity of a meter, through 
which a current J is passing, is wọ when the stationary condition is 
reached. Now let us pass the current J through a meter, which is 
at rest. The angular velocity increases with the time ¢ according 

_ to the curve w, which depends on the damping constant, the moment 
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Fig. 1.—Torves w AND w’ eta READINGS ON A DYNAMOMETER 
METER, WHEN THE CURRENT IS SWITCHED ON AND OFF. CURVES w 
AND w” APPLY TO AN INDUCTION METER. 


of inertia of the armature, and the torque. Gradually this curve 
reaches the value wọ. If the meter is switched out at the end of a 
second, the angular velocity of the armature only reaches the point a’, 
as shown in Fig. 1, which is decidedly less than the full value: it 
then falls off, according to the curve w’. In this case the area 0c’d’0 
is plotted out, whereas if a current J had passed in the stationary 
state for one second, the area Oldc would have been plotted out. 
Now it can be shown theoretically that with a dynamometric meter 
the two shaded areas are equal to one another. Therefore a dynamo- 
metric meter should register correctly, even if the current passes in 
jerks, the number of the jerks being, of course, immaterial. 

With induction meters the damping, due to the iron, causes errors. 
‘Take the stationary condition as in calibration. The dampings due 
to the steel magnets, the voltage-flux, and the current-flux all act 
together, when the current is switched on; when it is switched off 
there is no current-flux. The curve w”, therefore, is rather too high, 
as shown in Fig. 1, in the dotted curve. The meter, therefore, reads 
too high by an amount equivalent to the area between w” and w’. 
But in practice this error is negligible. 

The theory can be easily tested experimentally in the case of 
direct-current watt-hour meters. Keeping the voltage constant, 
one passes the current rushes through the meter, and measures by 
a voltameter the electrical charge passing through the current coils. 
The test on an induction meter can be made by comparing it with a 
meter that can be used on direct or alternate current, e.g., a » dynan namo- 


os * Abstract of an article i in in the z “ Elektrotochnische Zeitschrift,” ] No. 
25,1917. 
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metric watt-hour meter. Orlich’s pendulum meter can also be used 
for this purpose. But in this case caution must be exercised, 
because the pendulum-meter will read much too high in case there 
is resonance between the period of the current rushes and the 
periodicity of the pendulum. 

Induction meters can, however, be directly tested by the following 
simple method. As shown in Fig. 2, the voltage-coils of three 
similar induction meters, Z,, Z,, Zs, are connected to the same 
network, which has a nearly constant voltage. By means of the 
change-over switch U, the meters Z, and Z, can be alternately 
put in series with Z, R is a loading resistance. It is first necessary 
to determine whether the three meters give the same readings on a 
steady load; if they disagree, the difference must be noted. Then 
the switch U is changed over quickly every second. Thus the 
meters Z,, Z, have current rushes, lasting one second. Being 


Fig. 2.—METAOD OF CONNECTIONS TO PASS CURRENT RUSHES THROUGH 
Z, AND Z, AND A STEADY CURRENT THROUGH Zz. 


exactly similar they should have. the same percentage error, which 


we will call a. 
o a ld a 
A = (1455 ai sa =(1+ joo) 4” 


Then 
where A,, A, are the readings which would be shown on the meters 
Z,, Z, if the load were steady, and A,’, A,’ are their actual readings 
under the circumstances. The meter Z, however, works on a 
steady load, supposing the change-over switch to be worked suffi- 
ciently rapidly, and the resistance R to be of sufficient size. Thus 

;= 

Now "A 3 =A,+A,, whence we deduce from the equations given 


above that 


-100(4 {/+A4,’—As) 
eee” 
\ : Ay 

Thus the percentage error can be found from these three readings. 
For practical purposes the change-over switch, worked by hand, is 
replaced by a kind of rotating commutator, as shown in Fig. 3. 
Three slip- rings with their brushes are mounted on a wood cylinder ; 
the middle ring is divided into two halves, each half being con- 


Fia. 3.—-SHowrna a RoTaTiNG COMMUTATING DEVICE IN PLACE OF 
THE CHANGE-OVER SWITCH IN Fic. 2. 


nected with one of the outer rings. The middle brush is able to 
bridge the gap in the ring, and is connected with the conductor 0 
in Fig. 1. The other two rings are connected to the points 1 and 2, 
which are the terminalis of the two current coils respectively. This 
commutator is driven through gearing by an electric motor. The 
test is continued until the meters are properly calibrated. Seeing 
that the middle ring consists of two equal halves, the two meters 
are switched in and out equally. The speed was so adjusted that 
in one case the change-over took place at the end of 1 second, and 
in another case at the end of 2 seconds, Theory shows that the 
error increases with the moment of inertia of the rotating system : 
a test was therefore made by adding a zinc ring to the edge of the 
disc. Another series of tests was carried out with polyphase meters 
and in this case the commutating rotary device was suitably altered. 

These tests showed that with induction meters, at present on the 
market, such current rushes as are found in practice may cause the 
meter to read high by about 1 per cent., which is an almost negligible 
error, If the moment of inertia is increased by the addition of the 
ring, the error may reach +1-5 per cent. This method of testing 
can obviously be equally ax plied to direct current meters. 
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The Lighting, Heating and Power 
Order (1918) and the Best Methods 
of Making Economies in Lighting. 


F At the annual meeting of the Illuminating Engineering Society on 
Mav I 4th there was a discussion on the Lighting, Heating and Power 
Order, the president (Mr. A. P. Trotter) being in the chair. 

After the conclusion of formal business, and the presentation of the 
usual report of the council, Mr. L. Gaster opened the discussion. 
The object of the Society, he said, in promoting this discussion was 
to carry out the aim it had always upheld of preventing waste of 
licht. While there were, doubtless, cases of extravagant lighting, 
Where a diminution was justifiable, it was undesirable to make 
economies in cases where further curtaihnent would involve sacrifice 
of efficiency of work or would prejudice health and vision or lead to 
accidents 

Mr. Gaster then proceeded to quote from figures in the report of 
the Coal Conservation Sub-committee on Electric Power, showing 
the allocation of coal for various purposes. Of the total home 
consumption of about 190 million tens for 1913, about 60 million 
Was used for factories and 30 million for the iron and steel industries, 

while domestic needs accounted for about 35 million tons. In the 
latter direction there might be possibilities for saving : but the coal 
supplied to gas and electric supply companies was only slightly over 
20 million tons, and of this probably only 5 to 6 million could he 
regarded as used for lighting. Even if every consumer reduced his 
lighting by one-sixth, as the Order required. the resulting coal saving 
would be less than # million tons—only about } per cent. of the 1913 
coal output. 

A diagram was also presented showing the distribution of electric 
lighting in the United States, according to Mr. P. S. Millar, from which 
it appeared that industrial and commercial lighting together ac- 
counted for about 40 per cent., while the luxury lighting was only 
a small percentage, and had in this country already been much 


diminished. Cases were quoted to show that an increase in illumina- 


tion, even beyond a generous allowance, improved the output and 
quality of work in factories, and an instance was mentioned where, 
by diminishing unduly the lighting, an accident was caused, the com- 
pensation for which would have paid the entire lighting bill of the 
factory for 17 months. 

In the discussion several points in the Order were criticised, such 
as the requirement that one-sixth reduction was apparently required 
on every meter supplving the same premises This seemed a need- 
less complication, and the total consumption in such cases should be 
dealt with. Attention was drawn to the hard case of consumers who 
had already made diminutions in their lighting, and it was rug- 
gested that a combined rationing scheme for coal, gas and electricity 
would be helpful in avoiding the anomaly of consumers tending to 
use more coal in order to economise their use of gas or electricity. 
In considering large factories, assessors having an adequate know- 
ledge of the requirements of the industry carried on should be ap- 
pointed by the Board of Trade. 

A series of simple recommendations had been prepared by the 
Illuminating Engineering Society, and issued with the concurrence 
of the Board of Trade, in order to assist consumers to distinguish 
between judicious and undesirable methods of economy. The data 
on industrial lighting, forming an Appendix, will, it is hoped, be 
specially useful in deciding the requirements of factories. 

In what follows we give a brief survey of ‘these recommendations, 

The first section briefly explains, with examples, the requirements 
of the Order ; this is naturally subject to modifications in the Order, 
but the actual recommendations on lighting apply irrespective of any 
such changes. 

Consumers are advised how to ascertain their consumption, and 
particulars are given of the amount of gas and electricity consumed 
bv typical gas burners and electric lamps. With a view to avoiding 
waste of light. importance is attached to the selection of efficient 
types of lamps and burners, and the replacement, so far as possible, 
of worn out and inefficient ones ; the use of properly designed shades 
and reflectors so as to facilitate the use of lamps and burners of as 
small consumption as possible; lamps and burners to be turned on 
only when actually required; frequent cleaning of lamps and 
accessories. Various suggestions are made regarding methods of 

diminishing lighting in drawing rooms and dining rooms, halls, 
pwsages, &ce. 

An appendix is added dealing specially with industrial lighting. 
The fundamental principles, as specified in the Home Office Com- 
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mittee’s Report (1915), are quoted, and the following data are pre- 
sented as a rough guide to the intensity of illumination and con- 
sumption necessary for various elasses of work :— 


À Consumption per 


| Minimum | 1,000 sq. ft. of working area. 
lumina.  "——————— ——____-_——~ 
Class oi work. ; tion Gas. . Electricity. 
ı on work Cubic feet. Watts. 
(foot-candles)., Low. pressure Tungsten 
| | incandescent. lampe. 
Storage, passage wavs, Xe... 0-25 | 3— 5 60— 109 
Rough manufacturing work. 1-25 15—25 — DO” 
Fine manufacturing work 
and ofħees ...... ec. eee 3:0 40—60 8(K)— 1,400 
Very tine work on dark ma- 
EE ENRE E ege (local lights) 


terials 10—15 


A practical example of the working of these rules is given. 


Correspondence. 


ELEMENTARY PRINCIPLES OF CONTINUOUS- 
CURRENT ARMATURE WINDING. 


TO THE EDITOR OF THE ELECTRICIAN. 

SIR : The claim of Mr. Denton on behalf of multiple windings 
Which I intended to criticise in my former letter is that made 
on p. 850 of vour issue of April 12th. Tt is there stated that 
for “ a four-pole machine to deliver 4.000 amperes four paths 
would not be sufficient, since 1.000 amperes per brush is 
excessive. on account of the mechanical difficulty of 
designing sufficiently rigid brush gear. Eight paths would 
simplify the design,” &c. 

Whatever type of winding is used in this case the current 
per brush set cannot be reduced below 1,000 amperes. Mr. 
Denton is, no doubt. quite aware of this fact, but his quoted 
statement easily might mislead those who are not familiar with 
multiple windings.—I am, &c., 


Sunderland, Mav 13. W. TOoLME MACCALL. 


TEACHERS FOR JUNIOR TECHNICAL SCHOOLS. 
TO THE EDITOR OF THE ELECTRICIAN, 


Sir: To those of your readers who meditate applying for 
some of the posts now being advertised for technical teachers in 
some of the new day junior technical schools now being started 
in our technical institutes for boys between 14 and 16 vears of 
age, may I commend the following extract from a Paper by 
the Principal of the Keighley Technical Institute, as reported 
in the “ Journal” of the A.T.T.I. for February, 1918 ? Its 
perusal may, I think, tell of a new class of student with whom 
the ordinary technical teacher has happily had so far very 
little experience. 

Mr. Watson savs: “ The teachers who will be required 
must be well-trained men, both in the theory of teaching and 
in the special requirements for their work, which will always be: 
strenuous, and for some time, at any rate, will require special 
qualifications for discipline. It is to be expected that the 
pupils in very many cases will be unwilling to submit to a 
further course of learning and the discipline which accom- 
panies it. They will be making their first acquaintance with 
the comparative freedom of the workshops, and they will be 
brought into contact with the customs, speech and general 
bearing of their elders. Moreover, the ages, from 14 to 16 
years, is recognised by experienced teachers in secondary 
schools to be the most dithcult in the daily school hfe, and 
therefore the power of keeping discipline with firmness and tact 
which requires for its development even in naturally gifted 
teachers, a considerable number of years of experience, must 
be looked upon as the most essential qualification for the: 
teaching of these classes. '—I am, &c., 


London, May 18. TECHNICAL TEACHER.. 
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On the Thermo-Electric Properties of 
Fused Metals.* 


By CHARLES ROBERT DARLING and ARTHUR W. GRACE. 


In a previous Paper on this subject ¢ an account was given of the 
experimental methods employed in investigating the behaviour of 
bismuth up to 560°C., which was the highest temperature attainable 
with the apparatus described. The present Paper deals with new 
©x perimental methods enabling results to be obtained with a num er 
of metals up to 1,000°C. 


Experimental.—The nature of the apparatus adopted is illustrated 
in Figs. l and 2. In the first.method (Fig. 1) a silica tube B, open 
at both ends, was inserted about halfway up the vertical tube A of 
an electric furnace (nichrom wound), whilst the lower end of B 
dipped into a vessel containing oil. Prior to insertion in the furnace, 
B was filled with the metal under trial, and the sec nd metal placed 
in the liquid mass in'the form of 
wires, forming the hot junction H 
and the cold junction C. After 
placing in the furnace the upper part 
of the metal in B was melted, the 
pyrometer P inserted, and the hot 
and cold junctions coupled to a 
calibrated galvanometer G. Read- 
ings of E.M.F. were taken at suitable 
temperature intervals, the furnace 
being controlled by an external 
resistance. A second method (Fig. 2) 
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‘was found to be more convenient than the foregoing in the 
«case of metals procurable in the form of long rods, A graphite 
block, G, was bored with two holes, into which were inserted tight- 
fitting silica tubes, A and B, 40cm. long, each containing slack- 
fitting rods of the metals under examination. When one of the 
metals was known not to fuse at the temperature attained in the 
experiment the end was threaded and screwed into the graphite. 
This element was inserted in the tube of an electric furnace and used 
in the horizontal position, wires of the same material being taken 
from the cold end to the measuring apparatus. When placed in the 
furnace to a distance indicated by the line D, continuity of the circuit 
was maintained between the liquid portion in the furnace and the 


eolid part beyond D. Temperatures were measured by means of a 
thermal couple of Hoskins’ alloys. This couple was inserted in a 
cavity in the graphite block G, and in taking readings the furnace 
e@esistance was adjusted at intervals, and observations made when 
the pyrometer indicator and also the indicator connected to the 
anetals under test were both stationary. The results obtained with 
a number of metals are appended, and refer to a cold-junction 
em perature of 25 deg. 


Lead.—In the case of lead, it was found that no abrupt change 
is produced on melting, all the curves obtained by plotting E.M.F. 
against temperature being quite smooth in this region. Up to about 
300°C. all these curves were approximately parabolic, but the con- 
tinuations above this temperature departed considerably from this 
shape. Fig. 3 represents the values obtained with a german-silver- 
_ * Abstract of a Paper read before the Physical Society of London. i 
| t‘' Proc.,” Phys, Soc. Vol. XXIX., Part I. 


E.M.F.,, millivolts. 


lead couple. There is no discontinuity at 327 deg., the melting 
point of lead, but from about 300 deg. upwards the temperature 
—E.M.F. relation becomes linear. The representation of this 
couple on a thermo-electric diagram wouhl, therefore, consist 
of a sloping line up to 300 deg., and afterwards of a horizontal 
line parallel to the lead axis. Consequently extrapolation of 
the sloping lines obtained from low-temperature observations 
leads to serious errors. As an example, it is specifically stated in 
some books that the neutral point of iron and lead is 350°C., beyond 
which ‘the E.M.F. diminishes; whereas direct. observation shows 
that no such neutral point exists, and that the E.M.F., which is 
2-6 my. at 350 deg., rise continuously to a value of 4-2 mv. at 
900 deg. 

Tin.—As the high boiling point of tin renders it feasible for use as 
one of the members of a liquid junction, many experiments have 
been made with this end in view. In no instance was any dis- 
continuity noticed at the melting point (232°C.), as indicated in 
Fig. 4 (iron-tin). This curve also illustrates the dangers of extra- 
polation. The steepness diminishes considerably after passing 
the neutral point and between 700 deg. and 850 dey. shows a flexure, 
after which the steepness again increases. 

Cadmium, Zinc and Aluminium.—In the case of these three metals 
it was also noticed that the act of melting produced no change in the 
E.M.F. The temperature of inversion of zinc and iron was observed 
to be about 470 deg., which is about 50 deg. above the melting point, 
and had any change resulted from fusion it would have been detected 
readily with this couple. Aluminium and constantan show a linear 
relation between E.M.F. and temperature, which is not interrupted 
by fusion at 657 deg. 

Antimony.—Special interest was attached to the experiments 
with antimony, owing to the general resemblances between this 
metal and bismuth. It was found that, as in the case of bismuth, 
an abrupt change in thermo-electric properties occurred at the 
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melting point, 632 deg. A typical case is shown in Fig. 5, which 
shows the behaviou: of an antimony-copper couple between 400 deg. 
and 1,000 deg., the change in shape due to fusion being most pro- 
nounced. A similar result was obtained with an .antimony-iron 
couple, and hence antimony acts in the same manner as bismuth in 
this respect. 

Conclusions.—So far as it is possible to generalise on the results 
obtained, it would appear that the thermo-electric properties of 
metals are usually unaffected by change of state from the solid to 
the liquid phase or vice versa. The exceptional behaviour of bismuth 
and antimony may be due to the formation of allotropic modifica- 
tions on melting, in support of which view may be adduced the fact 
that both of these metals expand upon solidification, and are thus 
exceptions to the ordinary rule. Further, as shown in the case of 
iron, an allotropic change is accompanied by an alteration in thermo- 
electric properties, and it is possible that the one change is always 
accompanied by the other. Experiments are now in progress with 
metals of still higher melting points, which may confirm or other- 
wise the view expressed above. The success of the main object 
of the research—the production of a high-reading pyrometer— 
entails the condition that mere change of state has no effect on the 
thermo-electric properties of the metals used. 

It is possible that molecular changes occurring in molten alloys 
may be detected by experimental methods similar to those described 
in the present communication. A suitable metal to couple with the 
alloy under test could be found by trial, and if is probable that the 
change in E.M.F. accompanying am lecular transformation would 
in some cases be detected with greater certainty than a small tem- 
perature halt. This is a matter which it is hoped to investigate 
later, as opportunities permit. Experiments are also desirable in 
which both metals forming the couple undergo liquefaction, which 
it is also hoped to conduct at some future time. 
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Ironsafe Power Switchboards. 


Twenty years ago, the Ironclad Medium Pressure type of switchboard 
was unknown. To-day it is to be found controlling the electric power 
and lighting of every modern factory, workshop, mill, mine and dock- 
yard. We all remember the highly polished slate and marble panels, 
so beautiful without, oft-time so full of elusive veins of metal within, 
surmounted with richly emblazoned lecquered bress and copper instru- 


LTRONSAFE SWITCHBOARD BY BERRY, SKINNER & (Co, 


ments and switches, but these have now given way to something more 
~obust. The exposure of “live parts ° in open boards, which, in the 
interests of the life risks, necessitated the provision of wasteful gangways 
and clumsy barricades, have all succumbed to the self-contained totally 
enclosed irons:.fe fool- proof type. The e-companying illustration shows 
a switchboard of this tvpe by Messrs. Berry, Skinner & Co., to whom 
is largely due the development of this kind of plant. 


Volunteer Notices. 
LONDON ARMY TROOPS COMPANIES VOLUNTEER ENGIN EGERS. 


Headquarters: Balderton-street, Grosvenor-square, W.1. 
Officer Commanding, Lieut.-Colonel.C. B. Cray, V.D. 
Orders for the Week. 


Officer for the Week.— Capt. E. G. Fleming. 

Next for Duty.—Capt. W. Hynam. | 

Monday, May 27.—No. 3 Company, 6.30-8.30. Recruits’ Drill, 6.30- 
8.30. Signalling Section, 6.30-8.30. 

Tuesday, May 28.— Lecture on Demolitions, 6.30. Physical Drill and 
Bayonet Fighting, 7.30. 

Wednesday. May 29.—No. l Company Entrenchments, &c., 6.30-8.30. 
Recruits’ Drill, 6.30. 

Thursday, May 30.—No. 2 Company Entrenchments, &c., 6.0-8.0. 
Recruits’ Drill, 6.30. Signalling Section, 6.30-8.30. Ambulance 
Section, 6.30-8.30. Band Practice, 7.0. 

Friday, May 31.—Musketry for the whole Corps, 5.30-8.0. 


Saturday, June 1.—Knotting, lashing, &c., for the whole Corps, 2.45- 


4.45. Musketry, 2.45-4.45. 
SPECIAL Notices.—aAll drills will take place at headquarters unless 
otherwise stated. 
The Medical Officer will attend for the examination of recruits on 
Thursday evening at 6.0. 
SUMMER ('4my.— Arrangements are now being made for this Camp 
to start August 3. 
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Patent Record. 


SPECIFICATIONS PUBLISHED. 


The following abstract from some of the specifications recently published have beem 
specially compiled by Mussxs. Meweurn, ELLI3 & Pryor, Chartered Patent Agents, 
and 72, Chancery-lane, London, W.C. 
Whenever the date wig fs for differs trom the date on which the application was lodged 


at the Patent Office the former is given in brackets after the title. 
1917 SPECIFICATIONS. 
155 Erectric & Orpnance Accessories Co. & ErtcHeLLs, J. Electromagnetic 
regulating andswitching devices. (3 1.17.) 114,320. 
€555 Kveinscamiot, E. E. Telegraphic printers. (11:'1/17.) 114,636. 


1.539 Hunt, W. Electric attachment plugs. (26/1/18.) 115,008. 

2 18 NAAMLOOZE VENNOOTSCHAP DE NEDERLANDSCHE THERMO-TELEPHCNE MAATS- 
CHAPPI)}. Tnermic telephones and microphones. (27,3 17.) 114,418. 

2.838 Bonora, M. Primary electric batteries. (20;2,17.) 114,323. 

3,274 LANCASHIRE DYNAMO & Motor Co. & Mason, G. E. Dynamo-electric machinery 


(6 3:17.) 114,638. 
3.419 Geeen, H. Electric signalling systems. (8 3/17.) 114,325. 
3.937 Srikk, G., Stink, E.. Stirk, R., & Stirk, J.G. Power traverse in electrically 


driven lathes, boring mills, and other machine tools. (19/3 17.. 114,868. 
4,196 Harris, H. K. Electrical transmitting apparatus applicable to controlling adver- 
eae other devices from a distance. (3 23,17.) (Additicn to 10,627, 16. 
4,228 Srone & C^., J., & Darker. A. H. Electric generating and battery charging 
installations for railway and other vehicies. (25,3 17.) 114,332. 
4,356 Brar AE; Electric incandescent lamps and reflectors used therewith. 26,3;17 


114,336. 
4,808 Beaver, C. J., & Claremont, E. A. Manufacture of electric cables. (3,4,17) 


114,872. 
Telephone meters. (13 4,17.) 114,876. 


5,224 BruscHKg, G. I. 
5.410 CaMpBeLL,D. J. Electric heating of metallic bodies for forging orcother purrcses. 
(13 4,16.) 114.857. 


(17 4,17.) 114.835. 
5.442 Fotey.C. B. Electric induction furnaces. 
5,903 Sr E. E. X-ray apparatus for surgical and medical use. (19,4,17.) 
114,893. A 
5873 Horz, V. Fuseor cutouts for electric circuits. (26/4/17.) 114.906. 
6,053 sae J., & Joun, J. Working of signals by electric currents. 
114,910. 
6,279 Akt. Ges. Brown, Boveri eT Cig. System cf electric regulaticn for variable. 
speed dynamos with paraiiel connected storage batteries. (ILIE te) W116 7. 
6.461 Conner, M. S. Electric starters for internal-ccomtbusticn engines. (7517 
114.690. œ» 
6,631 Saint, G.$ Momentary contact electric switches for cancelling minirg visual 
aA signals. (I0 5.17.) 114.693. » 
7.122 Forest. L. ve, &bLoswoon,C.V. Radio-sienailinesyvstems, (22 S 16.) 107,001. 


(30, 4,17.) 


7,449 sen H. R. Sparking-plugs for internai-ccmbustion eneirnes. (23 5,17.) 
114,703. 

7,683 HeENLEY'S TELESRAFH Works Co., W. T.. & Crements. W. R. Evectric plug 
couplin s. (295 37.) 114.263. 

7.934 Yamasaki,M. Hangine-strapsforelectriccars. 12 6 17.) V14,710. 

8.109 Quinn, M. J. Electric switches. (13 6 17. 114,365. 

8.446 SzcTT, A. A. Electric sparking plugs. (13 6 17.) 114.368. 

8,467 Bete THomson-Houston Co, Electric voltage reguliters. (12 7 17, 
114.715. 

8.579 Harrison, W., & Evre, R.E. H.W. Watertight fittings fereictric lamps and 
thelike. (15 6,17.) 114,719. 

8,627 BATEMAN, W.T.TALLENT. Protectiveapparatus for dynamo-ecectric generators. 
(15 6.17, addition to 1,671;15.) 114.720. 

8.738 Hartow, F. J. X-ray apparatus. (186 17.) 114.941. 


£€.992 Bayes. E. A., & BritisH INSULATED & HELSEY Caples (Lor... Rutter ircu- 
latedeiectriccabliesorconductors, 122 6 170 114.876. 


9,111 K wacski, A. Electrical condensers for high-tension and high-frequency cur- 


rents. (24,6. 16.) 108,468. , 
9.480 Pearce, H. Protective apparatus for alternating electric current circuits. 
30 6,17.) 114,729, 
10,191 Gites. G. Electric valves or safety devices for the discharge cf excess velt: ge 
° (13 7°17.) 114.729. 


10,627 Harris,H.K. Electricaltransmittine apparatusaprlicatle to contreliirg ado 
vertisingandother devices from a di-tanie, (27 7 16.) 114,623. i 

10,773 Bower, H. S., & Fremmer, F. Method of removing anc replacing electric 
storage battery connectors. (26,7,17.) 114.948. 

12,572 Pate, C., & Woop, A. R. Electric heating and cccoking apparatus. (1,9, 17. 
114,757. 


13,029 Sykes INTERLOCKING SIGNAL Co., W. R., & TARRANT, R. W. Rheostats. 
(11/9/17.) 114,761. ae 

13,028 Osram-RoBertson Lamp Works & Durrie, O. Electrodes for ionic tubes for 
use. more particularly in wireless teleyraphy. (11.9 17) 114.968. 

13,303 Simeson, F. G. Transmitting apparatus of radio-telegraph staticns. (19,9, 16.) 
114,854. 


APPLICATIONS FOR PATENTS. 


Note.— Names within parentheses are those of communicators of inventions. 


April 17, 1918. 
6,517 BELLINGHAM & STANLEY. Rendering absorption by a thermopile of infra-red 
radiations audible in a telephone. 
6,540 BRUSH ELECTRICAL ENGINEERING Co, 
rings for turbines. 
6,545 MoLas. Motor and engine starter. 
Ea April 18, 1918, °" 
6,562 JENKINS & SMITH. Gasor electric cookers and solid fuel stcves, wcrkirg in ccm- 
bination or singly. ' ; 
6,563 Watson & Co., ETCHELLS & GREAVES. Electric furnaces. 
6,571 SticKLey. Contact-breakers for magnetos. 
6,599 B.T.-H.Co. Synchronous dynamo-electric machines. 


6.611 Tramp, Curtis & Co. & WickeTT. Self-acting electric switch. 


April 19, 1918. 


6,629 Marsu. Device for locking electric lamps in holders. 
6,641 & 6,642 Donovan. Electric switches. me 
6,657 GENESE. Mounting electric batteries so asto prevent escape of liquid. 
6,659 B.T.-H. Co. & HAstINGs. Electromagnetic switches. 

6,660 & 6,661 Lawton. Electric furnaces. 
6,678 Berry. Working of electric furnaces and electrode used therein. 

6 

6 

6 


(Akt. Liungstroms Angturbind.) Blade 


,679 GRANVILLE & SMITH. Electric relays. i 
680 EVERSHED & VIGNOLES. Convergence correctors for directing devices. 
(682 SCHOLEY & WooprRoFFE. Electrically-operated drilling apparatus. 


April 20, 1918. a. bD 
6.698 Veritys Limitep & Lanz. Electrically-driven hoists. 7 
6,706 McCoLL. Protective devices fer a.c. systems. , 
6,707 WESTERN ELECTR:¢ Co. Machine switching telephone excrange system. S. - 
6,717 VANDERVELL & Co. Magnetos. 
6,718 MipcLey. Magneto-electric machines. 
6,725 BritisH Ever Reapy Co. Machines fcr making dry battery parts. 
6, 


727 WHELLER. Glands for electric cables, shafting, &<. 


May 24, 1918. 


Commercial Topics. 


pna 
Eank Amalgamation. : 

The Treasury Committee, which was recently appointed to con- 
sider the question of bank amalgamations, has issued its report, and 
recommends that future amalgamations shall not be permitted 
Without the sanction of a departmental committee. 

The committee thinks that the approval both of the Treasury and the 
Board of Trade should he obtained to future schemes, and that legislation 
should be passed requiring these departments to eet up a special statu- 
tory committee to advise them. 

* * * * 


Prohibited and Restricted Exports. 

An Order made by the Privy Council on May 14 makes the follow- 
ing alterations in the schedule of articles, the exportation of which 
from the United Kingdom is prohibited or restricted :— 

Delete. A) boilers, (A) ferro-nickel, (C) oiled cloth and tape and (C) 
vulcanised fibre (insulating materials), (B) nickel, alloys of nickel and 
nickel ore, (C) nickel manufactures, not otherwise prohibited, except 
nickel plated goods, (B) goods made wholly or partly of rubber, gutta 
percha or balata, (B) X-ray apparatus. 

Add.—{A) boilers, including portable boilers and their component 
parts, (A) oiled insulating cloth, paper, silk and tape, (B) vulcanised 
fibre, (A) nickel, its ores, allovs and manufactures, except nickel plated 
goods not otherwise prohibited, (B) goods made wholly or partly of rubber 
gutta percha or balata, not otherwise specifically prohibited, (A) X-ray 


apparatus. 
* * * * 


Capacity of Shareholder Councillors. 

A question of sume gencral importance to members of Councils 
who are also shareholders in local utility companies, recently arose 
at Derby, and the Corporation took counsel's opinion upen the 
matter. 

There was competition between the Corporation electricity department 
and the Gas Company for supplying the requirements of the newly- 
established works of the British Cellulose Co. Some members of the 
Council including a few who were directors of the Gas Company. were 
averse to the municipality expending £90,000 upon the extensions 
necessary to supply electricity to one firm, and the then mavor intimated 
to Ald. Hart, a director ot the Gas Company. that if the point was raised 
he should not allow him to discuss or vote on the matter as he was 
interested under the Municipal Corporations Act. The right of the 
mayor to take this course was challenged, ard Mr. A. Macmorran. K.C., 
was consulted. Counsel's opinion is that councillors who were share- 
holders in the Gas Company hed a pecuniary interest, though of an 
indirect kind, in the question whether the proposed contract Paa 
the Corporation and the Cellulose Co. should be entered into, and that 
the mavor was correct in so far as he considered such councillors to ke 
disqualified from disenssing or voting on the question. Similarly he 
holds that members who are directors and shareholders or sha cho dors 
only, in limited companies which supply goods to the Council, cannot 
discuss or vote on any question relating to such supply or payment 
therefor. 

* * * * 


Alien Enemy Companies. 

The Committee appcinted to advise the Board of Trade on ques- 
tions under the Trading with the Enemy Act, 1915, has completed 
its labours and submitted its repcrt. 

The committee held 139 sittings, and dealt with 959 cases. 506 ord>rs 
to wind up or prohibit trading were made ; in 94 cases orders for the sale 
of enemy interests to British subjects were made, and 96 were found not 
to be within the Act. In ll cases no recommendations have vet. been 
made, owing to one of the war departments having notified that the 
business mects some of its requirements. For a variety of special reasons 
no order has been recommended in 174 cases. Seven orders have been 
issued for cancelling contracts, and in 7 cases recommendations were 
made for the non-cancellation of contracts. One case was reserved for 
consultation with the Foreign Trade Department, and one recommenda- 
tion was made to allow sale, while 10 cases were postponed, and one 
application to cancel contract was withdrawn. 

In the course of the report it is stated that the variety of the trades 
in which Germans were engaged was a noticeable feature of the com- 
mittee’s work, extending. as it did, from the great chemical and electrical 
combinations to such businesses as the collection and export of disused 
cans for the purpose of extracting the tin, or the treatment of offals for 
the production of sausage skins. In the course of the inquiries the ne es- 
sity of legislation for the registration of names has been fully demon- 
strated. Foreign traders have habitually adopted British names for 
their own purposes or for the purpose of misleading their customers into 
the belief that they were dealing with British principals instead of aliens. 
The free choice of titles which joint stock companies enjoy was also shown 
to enable foreign traders to conceal their nationality and acquire what- 
ever advantage may accrue to a business appearing to be British. The 
practice of adopting the word ‘‘ British ” to disguise the fact that the 
business is German is well known. But the extent to which German 
businesses were conducted through a British staff and by British em- 
ploveeg is remarkable. In case after case the committee found that, 
although the profits mainly belonged to a German proprietor, the business 
was carried on entirely, or almost entirely, by a British staff or by British 

mployees. Even in the case of the dye industry, the staff of chemists 
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employed in the important service of advising the application of dyes and 
the stuffs to be dyed were almost entirely British ; and when branches 
were established in this country for the manufacture of German patented 
articles they were usually British manned. In many of these cases, 
by the operation of Sec. 4 of the Act, British managers and employees are 
now carrying on the business on their own account, and the businesses — 
have become British businesses. The committee find that German pro- 
ducing houses commonly adopted means for avoiding the payment of 
income tax in Great Britain. This practice was probably not confined to 
German houses, but the result had been to assist German competition. 


Electricity Supply. 


General. 


Brighton.— Before the Local Bench on Friday, the Brighton & 
Hove Gas Co. were summoned for supplying gas of a caloritic power 
of less than 500 B.Th.U., and, after hearing evidence, a fine of £85 
was inflicted with 50 guineas costs. 


Edinburgh.—Last week the Electric Lighting Committee passed 
resolutions on the arrangements for the generation and distribution 
of electric power supply in the country. 

The resolutions suggest that when the areas ior the super-stations were 
decided upon Edinburgh should be one, and that the power should be 
supplied from’ the Portobello station. They also urged the necessity of 
the erection of the new Portobello station being proceeded with. 

The Council is also recommended to appoint a deputation to go to 
London and urge upon the authorities the urgency of the matter. 


Increased Charges for Electrical Energy.— The charges for current 
at the following places are being increased :— 
Nford Council has adopted a new scale of charges, including a flat rate 


_for lighting of 6d. per unit ‘are lamps 5d.), m.d. charges of Sd. and 3d., 


and prepayment meter rate of Old. per unit. Bulk supplies vary from 
dd. per unit for 500 units per quarter to 2!d. per unit for 10,000, heating 
2td. per unit, rates for cinemas, vehicle charging, ve., will be increased 
25 per cent, with a minimum charge of 5s. per quarter. 

Edinburgh Lighting Committee recommend an increase of prices for 
private lighting from 33d. to žid. per unit, and for power from 1] id. plus 
10 per cent. to Lid. plus 25 per cent. 

The Charing Cross, West End and City Electricity Supply Co. have 
notified the City of London Corporation that the war percentage on 
lighting is to be increased to 25 and on power to 40 per cent. 

At Bradford as from April 1 bulk consumers for power purposes are 
to pav in addition to the former rates O-Ol5d. per unit forrevery 6d. or 
portion of 6d. per ton increase in the price of coal to the electricity works 
over ts. a ton, and all consumers not suljcet to the coal clause are to 
pav 20 per cent. extra. | 

Willesden Council has adopted the following rates: Flat rate 4d. per 
unit m.d. Three units per quarter, at 7d. per unit for each 23 watt lamp 
simultaneously alight at one time, and 2d. per unit for further consump- 
tion. (Picture palaces to have option of flat-rate of 31d. per unit.) 
(‘ontract rates, either 
lighting or power, increase 15 per cent. above pre-war charges. 

Kast Ham Council has adopted the following rates with the addition 
in each case of 33) per cent: Private lighting 4d. per unit, m.d. Sid. 
and 23d. per unit, contractors’ rate 2d., power and heating from 13d. 
to I'd.; oatdoor signs 21d., epecial rate for are lamps, increase 1d. per 
lamp per hour, other special rates increase }d. per unit; traction 1-C625d 

Bexhill Electric Lignt Committee is increasing its charges for lighting 
by 10 per cent., making 25 per cent. over pre-war rates, and power rates 
by 5 per cent.. and prepayment meter rents are to be 2s. 6d. instead of 
ls. per quarter. 

Kensington & Knightsbridge Electric Lighting Co. is increasing its 
charge to private consumera from July 1 by a further 10 per cent., making 
64d. per unit, compared with 5d. before the war. 

Southwark (London) Electricity Committee has decided to increase 
its charges for lighting and power to the authorised maximum. 


Presentation.—On the transference of Mr. W. Chamberlain from 
the joint managership of the Oldham Corporation Electricity depart- 
ment to the managership ot the tramways department he was pre- 
sented with a silver tea service. 

On the occasion of the presentation Mr. F. L. Ogden presided, and 
among those present were the Mayor (Councillor Wm. Buckley), Ald. 
Hardman, chairman of the Electricity Committee (who made the pre- 
sentation), and Messrs. R. Blackmore (consulting engineer) and J. W. 
Collison (chief clerk). 

Scottish Provisional Orders.— The Clyde Valley Electric Power 
Order has complied with the Standing Orders, but the Edinburgh 
Corporation Tramways Order, which authorises the Corporation 
to construct tramways and tramroads, to run railless trolley cars, 
&e., has been adjcurned until June 11. 


Stepney (London).—In consideration of the extra workfand ree 
sponsibility thrown upon the resident electrical engineer (Mr. W. 
Young) and the deputy commercial manager (Mr. A. J. Squire) 
while Mr. Tapper was assisting the Ccal Controller, the Council is 
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recommended to give £50 each to Mr. Young and Mr. Squire re- 
spectively out of the £535 received from the Treasury for Mr. Tappers 
services. 


Swansea.—The Chairman and Vice-chairman of the Electricity 
Committee and the Borough Electrical Engineer have been autho- 
rised to visit Nheftield to obtain information regarding are furnaces 
for steel making. | 

£209 ix to be spent on a small overhead run-way in connection with 
the coal handling plant. . 


Teddington.—The Urban Council has withdrawn its opposition to 
the application of the Twickenham & Teddington Electric Supply 
Co. tu the Board of Trade for the increave of the maximum rate of 
charge under the company’s provisional order to 8d. per unit. 


Wednesbury.— The Board cf Trade have issued a provisional order 
authorising the transfer of the mainicipal electricity undertaking to 
the Midland Electric Corporation for Power Distribution. and the 
Bill confirming the Order has been read a first time in the House 
of Commons. 


e 
Electric Traction. 

Belfast.—The Corporation recently decided to terminate by a 
week's notice the engagements of all tramway emplovees, mim- 
bering about 800. 

The Committee on Production awarded the men an advance of 8x. per 
week on their war wages, but the Corporation refused to carry out the 
award, and were then summoned before the local Munitions Tribunal. 
It was contended that the Corporation could not give effect to the award 
as they were under statutory oblization to make the tramways self- 
supporting, that the expenditure had been reduced to the minimum 
and fares raised to the maximum limit. The Corporation, however, gave 
the men the option of withdrawing the summonses or terminating their 
engagements. 

The Board of Trade has now received authority to sanction any deficit 
on the tramways being met out of the rates, and thus a solution of the 
difficulty has been found. 

Dunfermline.—The Dunfermline Rosyth tramway route was 
officially inspected on Friday and subsequently upened for traftic. 

Edinburgh.— Revised estimates of the cost of the proposed new 
lines from the city to South Queensferry and Pert Edgar have been 
prepared, and the draft of the proposed provisional order has been 
approved by the Council. 

The estimated cost of constructing the new lines (1 1} miles in length) 

will be £343,849, including £289,035 for track construction, £21,000 for 
rolling stock, £15,660 road widening, and £18,154 for purchase of lands. 
The total of the original estimates was £225,000. The new estimates 
have been prepared on the basis, among other items, of an overhead 
increase of 50 per cent. on pre-war costs and of a greater mileage of tram- 
way laid along the public road. The electrical equipment is not included 
as a tramway capital charge, the capital cost being repaid in the charges 
for the current. supplied, and this item being, therefore, reflected in the 
Operating cost for tramway power. 
; Estimates of the revenue and operating cost, showing a gross surplus 
an one case of £18,625 and in the other of £49,115. The anticipated 
revenue is understood to be based on a through fare of 8d., or Id. per mile 
for intermediate stages. A previous estimate was based on a through 
Yare of 6d. per single journey. The proposed through fare of 8d. is lower 
than the present omnibus fare, which is 10d., and than the railway fare, 
which is now Is. 2d. It is suggested that the cars should run at 10 to 20 
minutes’ intervals, although on Saturdays, Sundays and holidays the 
service would be as frequent as the traffic may require. The operating 
‘costs are based on a rate of 9d. per car. mile. 


Light Railways.-—The Nottingham Colwick Estates Light Railway 
Order has been submitted to the Board of Trade for confirmation. 
Objections must be sent to the Railway Department of the Board by 
June 6. 


Liverpool.—_The general manager cf the Corpcraticn Tramways 
(Mr. C. W. Mallins) has issued his report on the past year's working. 
The service was carried on with very great difficulty owing to the 
constant demand for additional men for the Army and Navy, together 
with the ever increasing difficulty of obtaining material and labour. 
There were 2,700 men employed in the department when war broke out, 
and of that number 2,200 had joined H.M. Forces. The vacancies had 
deen filled as far as possible either by men incapable of military service 
or by females, a class of labour which would not, under normal conditions, 
have been engaged for the purpose, with the result that a very heavy 
strain had been placed upon those responsible for the operation of the 
service, as it was found most difficult to enforce discipline in connection 
with this class of labour. Whilst the service provided was not, by any 
means, as adequate as could be desired it was the best that could possibly 
have been given under existing conditions. It was not the curtailment 
of the service which brought about the present overcrowding and incon- 
venience. The overcrowding was the result of the enormous increase in 
the number of passengers who d+sir.d to travel by the cars as compared 
with pre-war times. The increase in the number of passengers who 
travelled by the system during the year 1917, as compared with pre-war 
years, amounted to 40,000,009. That enormous increase was brought 
about by various,causes, as, for example: The increase of 50 per cent. 
on the railway fares; the total abolition of certain local railway services, 
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and the great reduction in others; the diversion of shipping from other 
ports to Liverpool, the great number of new factories in and around 
Liverpool, &c. 

Plymouth.—Owing to a dispute between two labour organisations 
—the Dockers’ Union and the Municipal Emplovees’ Association, 
there was a 12-hours’ strike of the tramway workers on Naturday. 

It appears that 245 out of 259 tramway emplovees were members of 
the Dockers’ Union, but the remainder, being members of the Municipal 
Employee's Association, refused to join. late on Saturday the tramway 
drivers and conductors resumed work on condition that the Tramway 
Committee considered the grievances of the men at its next meeting. 


Tramway Deficits Placed on the Rates.—-An Order in Council was 
issued on Tuesday amending the Defence of the Real Regulations 
so as to cover cases of deticit on tramway working. 

It is provided that if in the case of any tramway undertaking carried 
on under statutory powers by a local authority it appears to the Board 
of Trade to be necessary that the undertaking should be carried or. in an 
efħicient manner, but owing to circumstances arising out of the war it 
cannot be so carried on without either charging tolls, fares and charges 
in excess of those the local authority is authorised to charge, the Board 
may (by order) authorise the local authority to charge the local rates 
funds with any deficiency to an extent and subicet to such conditions 
as may be specified, 

By an Order the Board of Trade may modify any provision in any local 
Act regulating the undertaking to snch an extent, and during such period, 
as appears to be necessary for the efhicieney of the service, or to relieve 
the local authority from the obligation of making allowances tor renewals 
or depreciation, 

Tramway Depreciation.—CGlasgow Tramways Committee has 
decided, in accordance with a memcrandum by the general manager 
(Mr. J. Dalrymple), to set aside the following sums for depreciation 
for the current vear :-— 

Permanent wav, £400 per mile of single track (£78,510. 18s. 2d.): 
power stations and sub-stations plant, 3 per cent. (£13,915. 5s. 9d.); 
cars and electrical equipment of cars. 3 per cent. (£27,923. 13s. 2d.): 
other rolling stock, 15 per cent. (£2,829. 17s. 9d.) ; Clydebank bridges, 
ö per cent. (£550); a total of £123,729. 4s. 10d. 


Telephony. 


Automatic Telephone Exchange at Leeds.—-On Saturday last the 
Postmaster-General (Mr. A. H. Hhngworth, M.P.) opened the new 
automatic telephone exchange. 

At 2 p.m. the subscribers connected to the Central Exchange were 
transferred to the new exchange, and Mr. Hlingworth sent a congratu- 
latory mé@ssage to the “ Yorkshire Evening Post.” The engineer-in- 
Chief of the Post Office (Sir Witham Shogo) said that he looked for an 
extension of the automatic system on comprehensive lines, trusting that 
the experience in Leeds would cause subscmbers in other large towns 
to agitate for a sint.ar change in their own areas. He congratulated 
J.ceds upon having the largest automatic telephone system in Europe, 
and looked forward to the time when Bradford would be linked up 
with it. 

Mr. Dane Sinclair, managing director of the Automatic Telephone 
Manufacturing Co., of Liverpool (contractors 10r the equipment of the 
Exchange), Mr. R. Armitage. M.P., and others also spoke. In the evening 
a number of Post Office officials and friends were entertained to dinner 
by the Automatic Telephone Manufacturing Co. 


e 
Imperial Notes. 

Australasia.— The Commonwealth Postmaster-General (Mr. W. 
Webster) states in his report on the year 1916-17. that there was 
for the first time a profit (£17,234) on the State telephones. 

Zinc Recovery.—The first annual report of the Mount Read and 
Rosebery Mines (Ltd.) states that the. great trouble of the previous 
owners of the properties was to discover a method of satisfactorily dealing 
with refractory ore, but the recent successful introduction of the electro- 
lytic method for the recovery of zinc in ore of the average type of these 
mines had so materially improved the position that, in the opinion of 
the general manager (Mr. R. C. Sticht) the present time ip opportune for 
the application of this method with every certainty of commercial 
success, Mr. C. A. Hansen, electro- metallurgical engineer of the General 
Electric Co. (New York) has tested the Company's ore, and states that 
the resulting spelter is of the highest quality, in fact very exceptionally 
pure. Investigation by two other experts proves that the ore is splen- 
didly adapted for the proposed treatment, with relatively lower power 
The successful treatment of the Mount Read and Ro- 
bery ores is dependent upon a full supply of electric power at a reason- 
able price, but sufficient energy from water power can be made available 
from the Tasmanian Government s projected King River power under- 
taking. 

The accounts of the Hawthorn (Victoria) Tramways Trust for the vear 
ended Sept. 30 last show a net surplus of £1,082, the gross revenue being 
£58.020, and expenses (including interest, sinking fund, &c.) £56,938. 

A deputation, representing the Municipal Tramways Conference and 
27 metropolitan local authorities, recently waited upon the Victorian 
Minister of Public Works (Mr. John MeWhoe) to urge that a permanent 
body representing the municipalities be established by the Government 
to control the municipal tramways in and around Melbourne. The 
municipalities propose to pool the revenue and distribute the profits 
on a car-mile basis. Councillor H. F. Barnet (St. Kilda) said it was 
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- monstrous that there should be seven tramway trusts'as at present in 


- 


‘Operation in the area. 


3 i He hoped the new Government would pass a 
Bill for handing over the tramways to their rightful owners. 
‘In reply, the Minister said he hoped that matter would be settled 


~ before the end of the year. The M inistry would try to make an honour- 


able deal for all concerned. 
India.—The net protit of the Nagpur Electric Light and Power 


Co. for 1917 was R. 31,344. R. 5,000 has been placed to deprecia- 


tion, R, 1,500 to preliminar ` expenses and R. 2,000 to reserve for 
repair and renewals. A dividend of 4} per cent. was declared, and 
R. 4.243 was carried forward. 

Sir Edward Gait, Lieutenant-Governor of Behar and Orissa, recently 


‘inaugurated the Loyabad power station. A Calcutta journal states that 


the scheme is the outcome of the growing necessity for greater economy 
in the working of the coal mines. The Burrakur Coal Co., the Reliance 
Coal Co. and the Nowaghur Coal Co. decided to establish a power supply 
which would be adequate for their joint needs, and the result was the 
formation of the Sijua (Jherriah) Electric Supply Co. (Ltd.), with a 


capital of 12 lakhs of rupees (£75,000) and the equipping of the Lovabad 


: collieries at 6,600 volts by méans of overhead lines. 


power station to supply electric power to the Loyabad, Mudidih, Katras ` 


and Choitodih mines. The plant consists of two 2,000 kw. sets, but 
a third set is to be installed later. Current will be transmitted to the 
The area served 
by the plant is over 60 square miles. The turbines are by the Westing- 
house Co., the generators and motors by the British T'homson- Houston 
Co., while the mechanical parts of the haulage gears and winders have 
been made in India. Two ef the Babcock & Wilcox boilers are coal- 
fired, and the third by waste gases from the Loyabad Coke Co.'s plant, 
The “ Times of India ” contains particulars of the Koyna River hydro- 
electrical project of Messrs. Tata, Sons & Co. It is intended to aid the 
development on the West coast of India of electro-chemical industries. 
including the production of aluminium from bauxite or laterite, and the 
production of nitrogen, iron, steel and alloys. Messrs. Tata do not 
propose themselves to engage in these industries, but to provide cheap 
electric power and assist industrial experts to start such industries. 
The Electro- Metal Refining Co. (Ltd.) has been established in Ahmeda- 
-dad. The company will manufacture finished articles from metal scrap. 


Johannesburg.— After a strike of a week, during which the town 


- was in darkness and the tramway service suspended, a Committee of 


the Council has conceded the demand of the electricity works em- 

ployees for an extra 12s. a week, bringing their wages up to £8. 2s. 
South African Railways.—The annual report of the Union of South 

Africa Railways and Harbour Board for 1917 states that the British 


firm which was requested to report upon the electrification of the | 


railways in South Africa has sent out an engineer to collect data. ~ 


Foreign Notes. 
Argentina.—The National Government has authorised Messrs. 
Etchemaite y Llanos and Carlos Menendez Behety to install and 
operate electric power plants in Puerto Deseado, Territory of Santa 


Cruz. : 
The concessionaires will establish at the outset a power station of 


` 200 kw. capacity. The maximum prices per unit will be S$0-40 per unit 
-for lighting business premises or private houses, $0-35 for lighting schools, 


hospitals and public offices, with rebates of 30 per cent. tor public light- 


:"ing and 50 per cent. for heating, motive power and other industrial uses. 


Chili.—The Chilian Government has granted concessions to Senor 
A. Winkler for electricity supply in Frutillar, and to Senores F. 
Rudolph H. V. Enriquez and G. S. Elgueta for similar works in 
‘San Pablo, Santa Catalina and Puerto Natales respectively. 

China.—The following are extracts from a report by the British 
Consul-General at Yunnanfu on the Province of Yunnan :— 

There are two electricity supply companies supplving current. The 

r of the two is a Yunnanfu company with hydro-electric plant at 
Shih Lung Pa, consisting of two 150-kw. turbine driven alternators. 
Current is generated at 23,060 volts (three-phase, 50 ~) and transmitted. 


.°30 miles and transformed down at the West Gate of the City to 3,000 


volts, and after distribution to various points is further transformed to 
110 volts. Current is supplied at 1 dollar per month per 16 c.p. lamp 


' or at 30 cts. per unit if meters are used. The whole of the machinery 


was supplied by the Siemens-S-h ckertwerke, but the contract for 
supplies required during the war was secured by a British firm. The 
second undertaking is at Mengtsz. and the plant is of British make and 


. comprises a 80-kw. 6,600 volt alternator (three-phase, 60 œ) and a 


steam engine and boiler. In order to supply 1.0.0 H.p. of energy to the 
Kotchin tin mines (15 miles from the station) the company will put down 
a water turbine driven unit of about 1,000 H.P. The prices of current 


- are the same as those of the first mentioned company. 


The telephone system at Yunnanfu has anjexchange for 100 lines, and 
the instruments are of Swedish make and are good, but the poles, wires 
and insulators are not satisfactory. The charge to subscribers is 4 to 
5 dollars per month. The Yunnanfu company is about to start con- 
structing a system to connect Mengtsz with Kotchin-chang, Ling-Qu 
and Amichow. 

Guatemala.—In the annual address of President Estrada Cabrera 
it is stated that the telegraph and telephune services have been 


- extended, there being now 261 telegraph offices and 105 telephone 


. offices working. The total extent of the telegraph system is now 
77,000 km., the telephone lines being 860 km. 
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Miscellaneous. 
An Advisory Welfare Committee.—The Minister of Munitions has 


appointed a Committee | 

To advise the Minister upon the general principles to be adopted in 
carrying out the welfare and health work of the Ministry, and to report 
to the Minister on all matters connected with the same which may be 
referred to them. 

The constitution of the Committee is as follows: Mrs. M. J. Tennant, 
C.H. (chairman); Mr. G. Bellhouse, (.B.E., Home (Office (vice-chair- 
man); Mr. W. H. Allen (Messrs. W. H. Allen, Sons & Co.): Mr. A. F. 
Butler, O.B.E.; Mrs. Churchill, C B.E.: Dr. E. L. Collis (Director of 
Welfare and Health Section Ministry of Munitions): Viscount Dunluce 
(Welfare and Health Section, Ministry of Munitions); Sir Walter Morley 
Fletcher, K.B.E., M.D., F.R.S. (Medical Research Committee); Dr. 
T. M. Legge (Home Office); Miss Mary MacArthur: Mr. J. J. Mallon; 
Miss Violet Markham, C.H.: Mr. S. Mavor (Messrs. Mavor & Coulson); 
and Miss Squire, (.B.E. (Director, Women’s Welfare (General), Ministry 
of Munitions). The secretary is Mr. R. H. Crooke, 53, Parliament-street, 
S.W. 1. 

Eritish Industries Fair.—The opening of the British Industries 
Fair at Glasgow has been fixed for Aug. 19, and it will remain open 
until Aug. 31. l 

The Fair will be practically confined to textiles and personal and house- 
hold requirements. and only British manufacturing firms are permitted 
to exhibit. Further information can be obtained trom Mr. J. M. Freer, 


_ 38, Bath-street, Glasgow. 


Coal Rationing.—Sir A. Stanley, M.P., announced in the House of 
Commons last week that during next winter a coal rationing scheme, 
going further than the existing one, for industrial and domestic 
consumption, would be applied to the whole of Great Britain. 
Electricity supply and gas will also be controlled. 


Forthcoming Books.— Messrs. Constable & Co. will publish almost 
immediately a new edition (rewritten and enlarged) cf °° Industrial 
Electrical Measuring Instruments,” by Mr. Kenelm Edgcumbe, 
and “ The Production and Treatinent of Vegetable Oils,” by T. W. 
Chalmers. . 

Industrial Reconstruction Counrcil.— Application has been made 
to the Board of Trade for the registration of this Council with 
limited liability, but without the addition of the word ~ limited ”to 
its name. Objections to the application should be made to the 
Companies’ Department of the Board, 55, Whitehall, London, 
S.W. 1, before the 31st inst. 


Inquest.— An adjcurned inquest was held last week upon a pro- 
bationary fitter named Lovell, employed by the Avonside Engineer- 
ing Co., Bristol. 

The boy was found dead in a travelling crane, and Dr. H. Grey, who 
made a post-mortem examination attributed death to collapse following 
congestion of the lungs, and said there was no indication of electric shock. 
A subsequent examination revealed a mark which resembled a burn on 
the right hand, and the jury asked for further medical evidence. 

Dr. Grey was still of opinion that death was due to congestion of the 
lungs. Dr. E. V. Foss said that the mark on the right hand was evi- 
dently a burn, but he could not say how it was inflicted. He was 
unab!lo to give an opinion as to the caus? of death, but it was 
possible that in that case death was due to shock. Pr. J. S. Mather 
said that it seemed quite possible that the lad received an electric shock, 
and the position in which the body was found was that in which he 


would have expected it if there had been contact with the wires. 


The jury returned a verdict of ‘‘ Accidentally electrocuted.” 

National Employers’ Federation.—The Ministry of Labour has 
requested this Federation to nominate a representative on the 
Labour Re-settlement Committee. l 

Good progress is, we are informed, being made by the Federation. 
Particulars may be obtained from the secretary (Mr. F. Fosdick), 38, 
Parliament-street, S.W. 1. 

Railway Working.—On the 15th inst. the House of Commons con- 
sidered the Board of Trade estimates. 

The President of the Board (Sir A. Stanley), who explained the system 
of State control, said that recent tra ffic (goods and passenger) was heavier 
than it had ever been in the history of the railways. On the general polioy 
of State control, he thought it would be a great pity if all the economies 
which the war had shown could be effected by_unified control were not 
secured permanently to the traders of the country. Season tickets had 
been increased in price because the season ticket tra ffic was being carried 
on at a loss, and it was necessary to restrict travelling. 

Retiring Rank of Naval Electricians.—H.M. in Council on May 7 
approved a recommendation that commissioned warrant officers of 
certain classes who have completed three years service in cm- 
missioned warrant rank shall be granted on retirement rank corres- 
ponding to that vf lieutenant R.N. In the case of electricians the 
retiring rank will be electrical lieutenant. 

Surrender of Patent.—Mr. J. O. Callender and Callender’s Cable & 
Construction Co. have offered to surrender letters patent N o. 104,793 
for “ Improvements in multicore electric cables.” Any person who 
desires to be heard with reference to such surrender should apply to 
the Comptroller-General of Patents. 
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Winding-up Petitions.— Petitions for the winding-up of the Elec- 
trical Co. (Ltd.) and the A.E.G. Electrical Co. for South Africa 
(Ltd.) have been presented by the Board of Trade, and will be heard 
by Mr. Justice Younger on May 28. 


Wireless Operators’ Wages.—The Ministry of Labour has been 
notified that owing to the failure of the National Wages Board of 
the Ministry of Shipping to deal within a reasonable time with the 
claims of wireless operators for an increase of salary, the operators 
represented by the Association of Wireless Operators have given 
three weeks’ notice to cease work. 

Imports.—The following are official values of electrical machinery, 
material and apparatus imported into this country (a) during March, 
1918, and (4) the aggregate figures from Jan. 1 to March 31, with in- 
crease or decrease compared with corresponding periods of 1917 :— 

Electrical machinery, (a) £134,618 (decrease £16,909), (b) £324,017 
decrease (£36,691); including generators and motors ether than for 
aeroplanes, motor cars and cycles, (a) £4,399 (decrease £25,924), (h) 
£35,255 (decrease £26,947); and electrical machinery unenumerated, 
(a) £130,219 (increase £9,015), (5) £288,762 (decrease £7,744): telegravh 
and telephone apparatus, (a) £1,776 (decrease £2,247), (b) £7,956 (decrease 
£1,031): other electrical wires and cables. rubber insutated, (a) nil 
(decrease £7.067), (b) £602 (decrease £20,089): with other insulations, 
(a) £38 (decrease £398), (b) £38 (decrease £2.610): carbons, (7) £1,167 
(decrease £8,077), (b) £8.890 (decrease £13,786) > glow lamps, (u) £2,907 
(decrease £21,449), (b) £46,086 (decrease £7,930); parts of are lamps 
and searchlights (other than carbons), (a) £18,717 (increase £10,149), 
(b) £31,894 (increase £5.057): primary and secondary batteries, (a) 
£10,529 (decrease £14,390), (b) £71,875 (decrease £30,528): meters and 
measuring instruments, (a) £302 (decrease £1,829), (b) £1,887 (decrease 
£6,624); switchboards, (a) £222. (h) £222; electrical goods and appa- 
ratus unenumerated, (a) £30,690 (decrease £22,351), (b) £82.82 1 (decrease 
£44,728). Total of electrical goods and apparatus other than machinery 
and uninsulated wire, (a) £66,348 (decrease £69,046), (b) £253,171 (de- 
crease £161,615.) 

Exports.—The exports of electrical machinery, material, &c., (a) 
during March, 1918, and (b) from Jan. 1 to Mareh 31, with increase or 
decrease compared with corresponding periods of 1917 were as 
follows :— 

Electrical machinery, (a) £63,475 (Jecrease £37,340), (b) £251,895 
(decrease £151,332): ineluding railway and tramway motors, (4) £3,062 
(inerease £1,532), (b) £7.995 (decrease £2,288): other generators and 
motors except for aeroplanes, motor cars and cveles, (4) £40,486 (decrease 
£EIT.S6S), (b) £126,123 (decwase £102,109); and electrical machinery 
unenumerated, (a) £19,927 (decrease €2L.004). (DY £117.777 (decrease 
£46.93); telegraph and telephone cables, submarine, (a) E3.811 (ce- 
erease £10,316), (b) £51.167 (decrease £17,857); other than sub- 
marine, (4) £8,614 (decrease £59.30., (b) £45.96) (decrease £175,354) : 
telegraph and telephone apparatus, (@) £16.69 (increase £959). (b) 
£54,422 (decrease £3,152): other electrical wires and cables. rubber 
Insulated, (a) £5.699 (decrease £21,665), (4) £13,082 (decrease £84,754) : 
with other insulation, (7) £Q801 (decrease £31,091), (b) £23,993 (dceerease 
£108.047); carbons, (4a) £578 (decrease €1,364), (b) £1492 (decrease 

9.682); glow lamps, (a) £7,544 (decrease £8,566), (b) £22,998 (decrease 
£17,660): arc lamps and searchlights, (a) £1,635 (inerease £3,511), 
(h) £4,982 (decrease £5,556): parts of are lamps and searchlights (other 
than carbons), (a) £933 (decrease £5,847), (b) £4,856 (decrease £16,482) ; 
primary and secondary batteries, (a) £5,256 (decrease £10,815), (b) 
£20.919 (decrease £31,810); meters and measuring implements, (a) 
£5,819 (decrease £6,154), (b) £21,730 (decrease £17,114): transformers, 
(a) £1,389 (decrease £10,818), (bY £6,526 (decrease £13,750); switeh- 
boards, (a) £1.914 (decrease £2,941), (b) £10,318 (increase £1,840) ; 
electrical goods and apparatus unenumerated, (a) £41.045 (decrease 
£26,283), (b) £112,790 (decrease £67,181). ‘Total of electrical goods and 
apparatus, other than machinery and uninsulated wire, (a) £113,007 
(decrease £192,764), (b) £403,236 (decrease £542,559). 


Tenders Invited and Accepted. 
Cables. : 

BELFast Corporation invite tenders for the supply and laying of 
cables. Specitications, &c., from the consulting engineers (Messrs. 
Preece, Cardew, Snell & Rider), 8, Queen Anne’s Gate, Westminster, 
S.W.1, or from the city electrical engineer, Mr. T. W. Bloxam, 
M.I.E.E. Tenders must be lodged at the Town Clerk’s Office, 
City Hall, Belfast, by the 31st inst. See also an adrertisement. 

MANCHESTER Corporation require tenders by 10 a.m. May 28 for 
the supply of cable and cable laying work for 12 months. Speci- 
fications, &c., from Mr. F. E. Hughes, Town Hall, Manchester. 
Water-Tube Boilers, Superheaters, Stokers, &c. 

SUNDERLAND Corporation invite tenders for the supply and erec- 
tion of two water-tube boilers with integral superheaters, mechanical 
stokers, vertical cast-iron tube economisers, steel plate chimneys, &c. 
Specification and form of tender from the general manager, Mr. 
Alfred S. Blackman, and tenders to the Town Clerk, by May 29. 
Rotary Converter, Transformers, &c. 

ErrTH Urban Council require tenders for supply of 500 kw. rotary 
converter with transformers, switchgear, &c. Particulars from the 
Electrical Engineer. 
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Telephone Material. 

The Deputy Postmaster-General, Melbourne, requires tendere by 
3 p.m. July 2 for g.i. wire and gal. steel stranded wire (schedule 
1,436), copper wire (h.d. enamelled covered and twisted pair), copper 
sleeves (schedule 1,449), and telephones and diaphragms (schedule 
1,450) for the AUSTRALIAN COMMONWEALTH. Postmaster-General’s 
Department. Specifications, &c., from the General Post Office, 
Melbourne, Sydney, Brisbane, Adelaide, Perth and Hobart. 


CaRDIFF.—The Corporation has accepted the tender of the British 
Thomson- Houston Co. for the supply uf a rotary converter at £4,884, 

ILrorn.—The Urban Council has placed an order at £125 with the 
Fuller Wire & Cable Co. for 150 yds. 61,12 600-volt cable. 


LEEps.—E. Green & Son have secured an order for the erection 
of an economiser at Crown Point station for £981. - pe» -~ 

WOLVERHAMPTON —The Council has accepted the following 
tenders :— 
* Mellowes & Co.. roof glazing for boiler honse, £266; J. Hopkinson & 
Co., 20 Ferranti valves, £515: Premier Cooler Co., cooling towers, 
£4,565. 

MANCHESTER, --The tender of Edgar Allen & Co. has been accepted 
for special track work for the Corporation tramways department. 

The following tenders have been accepted for supplies for the eleo- 
tricity department: Mather & Platt, 150 n.u.p. three-phase induction 
motor and switchgear: F. Morton & Co., steelwork for 20,000 kw. turbo- 
generator; Callender’s Cable & Construction Co., supplv and laving of 
33,000 volt cables: Ferranti (Ltd.), two 3.000 k.v.a. three-phase static 
transformers; W. T. Glover & Co. and Western Electric Co., cable. 


Government Contracts.—The following tenders were accepted by 
the British Government Departments during April :— e -d 
War Ofice.—F. R. Butt & Co.. Cavendish Electrical Co.. H. W. Cox & Co.. Meza 
Suppiy Association. Schal! & Son and Watson & fon. X-ray apparatus: Electric Cen- 
struction Co. dynamos ; Robey &Co..electrichightungsets : Brush Evctrica' Ergireentrg 
Co.. transformers; Austin Moter Co. F. S. Bennett (Ltd). H. T. Bcoothicyd tbtdo, 
British Westinghouse Eiectric & Mfg. Co.. Butialo Ferge Co... Green & Co.. J H Heres 
& Co.. R. A. Lister & Co., Lyon & Wrench and New Peiaphone Engine Co., generating 
sets; British Westinghouse Electric & Mfg. Co.. Evectric Construction Co. and Planix 
Dynamo Mtp. Co.. motors and parts: Dorman & Srath and J. H. Tucker & Co., switche 
boards: British Insulated & He'sby Cables. IndiaRubter & Gutta Percha Co. Jebricn& 

Phillips. Siemen: Bros. & Co. and A. Terry & Co..insulatire tape. 

indtaOUthce,— Pritchetts & Goid. &*., Co., cel's; Lancashire Dynamo, &c.. Co., gene 
rating sets, 

H mM Once 1 Works,— Pritchetts & Gold, &c.. Co.. stcrage battery for aero-dynamics 
building at N.P.L. 

Postuthee.- Automatic Telephone Mfr. Co.. India Rutber, Gutta Percha & Telegraph 
Works Co. and Telegraph Condenser Co.. telegraph apparatus: Automatic Telephone 
Mfg. Co. and British L. M. Ericsson Mie. Co.. telephone apparatus: India Rutter. Cutta 
Percha & Te'egraph Werks Co.. testing apparatus: Siemens Broes. & Co. and Telegeph 
Construction & Maintenance Co., submarine cable: Britich Insulated & He'sby Catts, 
Craigpark Electric Cab'e Co.. Henley’s Teveerath Works Ce.. Jotinson & Phi'iips, Tele 
graph Construction & Maintenance Co.. Union Cable Co. and Western ElectricCakleCo,, 
telegraph and telephone cable: British Insulated & Helsby Cables. Siemens Bres. & Cc. 
and Western Electric Co., telephone cords; Spauldines (Ltda, plug covers; Bullers 
(Ltd.), insulators. spindles and stay reds: T. Beiton & Sens. Shropshire Iron Co. and F. 
Smith & Co. tins. in Londen ElectricWireCo. & Smiths). bronze wire: British Insulated& 
Helsby Cables insulated bronze wire: ShrorpshirelrenCc..annealedcecppe: wire; Britsh 
Insulated & Helsby Cables. Shropshire Iren Co., F. Omit) & Co. anc, in Lonecn Electr’ 
Wire Co. & Smiths), copper wire strand. 


Business Items. 


The Tudor Accumulator Co. (Ltd.) has disposed of its business 
in rail welding to its managing director (Mr. Edwin Jacob), who will 
continue the business on his own account as the Rail Welding Co. 

Mr. Jacob will take over all liabilities in respect of work done and 
contracts in course of exeention. This arrangement involves no change 
in the management of the Tudor Accumulator Co., of which Mr. Jacob 
still remains managing director. 

Messrs. Hans Renold, Ltd., of Didsbury, Manchester, notifv that 
their works and offices are closed from the 22nd until May 27 inst. 
for the Whitsun holidays. 

The report of the British Chamber of Commerce for Spain for 
April contains an announcement that a firm in Nantander is willing 
to take up the agency for the whole of Spain of important British 
manufacturers of electric plant and steam engines. Reference 
No. 20. The secretary of the Chamber, Plaza Cataluna, 9 pral,. 
Barcelona, will supply further particulars. 

The partnership between Miss Taylor and Mr. Moritz I. Bergl, mica 
merchants, 40, Hatton-garden, London, E.C., has been dissolved. 
Miss Taylor continues the business under the existing name of 
Taylor & Co. at the same address. 

Advance in Prices.—Messrs. Belling & Co., Derby-road, Edmon- 
ton, N.18, notify that, owing to further increases in the cost of labour 
and material. their list prices will be subject to an advance of 50 per 
cent., except their fires, which will be subject to 334 per cent. ad- 
vance only. 

Liquidations, &c. 

A mecting of creditors of the Elieson Electric Traction Co. (Ltd.) 
(in liq.) will be held on May 30 at 25, Finsbury-square, London, E.C., 

An application for the discharge of Russell Ernest Connold, late 
electrician of 64, The Parade, Canterbury, will be heard on June 1) - 
at the Guildhall, Canterbury. 
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sold 29,572,331 (24,856,435). 
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Salford.—The electricity departments accounts for the year ended 


, March 31, 1917, show gross capital expenditure £759,621 (increase 
. £24,227). 


Revenue was £155,813 (compared with £134,678 in the previous year), 
working expenses were £77,400 (£65,252) and gross profit was £71,479 
(£64,538). Interest required £17,725 (£17,029) and sinking fund (£32,400 
(£30,911), leaving a net profit of £21,354 (£16,598), of which £12,000 is 
to be devoted to relief of rates. Average price received was 1-26d. 
(1-29d.) per unit, working expenses 0-684d. (0-677d.), and total cost 
1-087d. (1-131d.). Units generated were 31,794,640 (29,117,290) and 
Maximum load was 10,246 kw. (9,400 kw.) 
There are 701 (704) motors on hire, of a total capacity of 5,955 (5,839 H.P. 

Mr. J. A. Robertson (the chief ongineer) says in his report that the 
three 5,000 kw. sots which were supplied since the outbreak of war, 
have effected a great reduction in works cost, particularly in fuel. The 
saving in fuel is £17,000 per annum, and in oil and other stores and repairs 
not less than £2,500 per annum. The average quality of fuel has fallen 
off through various causes, and the coal stocked during the summer 
had to be drawn upon in mid-winter. In addition to the plant in sub- 
stations there has been installed at Frederick-road 5,500 kw. of con- 
verting plant and 400 kw. of transformer plant for lighting. The whole 
of the energy supplied is now generated as e.h.t. alternating current, of 
which the bulk is transformed and converted to direct current for power, 


= traction and lighting. The new sub-station at the corner of Blackfriars- 


road and Greengate which was put in partial operation in February 1917, 
is equipped with three rotary converters representing 3,750 kw. of con- 
vorting plant, but the building can accommodate converter plant of 
7,000 kw. Within the last three years the output from the works has 
increased by fully 50 per cent. The scheme for the interconnection of 
electrical undertakings in Lancashire and Cheshire, if adopted, will lead 
to the supersession of power stations not favourably situated for cheap 
generation ; the extension of those stations already operating on favour- 
able sites, and the erection of several new large stations built and equipped 
on the most scientific lines on selected sites. Whilo the Salford power 
station cannot be regarded as favourably situated, the importance of 
the district as a manufacturing centre would justify the erection of a 
new station within, or near to, the Borough boun tar es 


e e 
Companies’ Meetings and Reports. 
a ee 

ANGLO-PORTUGUESE TELEPHONE CO. (LTD.)—The gross income for 
917 was £99,506, against £93,578: gross profit was £25,617, against 
£31,598. After payment of tax, interest, &c.. and adding £10,000 to 
renewals fund, the amount available (including £6,838 brought forward) 
was £16,092. Further dividend of 3 per cent. (less tax), making 6 per 
cent. for the year; £7,092 is carried forward. : 

ARGENTINE TRAMWAYS & POWER CO. (LTD.)—The gross tramway 


= receipts for year ended Sept. 30 last were $m/n355,351, a decrease of 


$m /n14,741, of which $m/n6,400 arose during the strikes, and the balance 
was more than covered by economies effeeted. Gross receipts of the light 
and power department were $m/n124,998, an increase of $m/n18.344. 
Net revenue from operation was £13,959, against £12,256. Adding 
interest, &c., the total is £15,142. After charging interest and sinking 
fund on debenture stock and London expenses, and providing £2,000 
as reserve for renewals, there remains £423 to be‘carried forward. 
CANADIAN GENERAL ELECTRIC CO. (LTD.)—The accounts for 1917 
show a net profit (after reserving $524,318 for depreciation, and $383,694 
for amortisation of munitions plant and equipment) of $1,133,596. 
Quarterly dividends amounting to 8 per cent. have been paid, and 
$510,000 transferred to reserve, $466,293 being carried forward. 


CRAIGPARK ELECTRIC CABLE CO. (LTD.)— For the year ended March 31 
the net profit was £11,297 (after making provision for excess profits tax), 
which, with £716 brought forward, makes £12,013. The directors recom- 
mend that £2,000 be appropriated to depreciation of bnildings and 
machinery and £3,000 to reserve, that the dividend on the 6 per cent. 
preference shares for the half-year ended March 31 be paid, and a dividend 
at 6 per cent. be paid on fhe ordinary shares for the 12 months, leaving 
£1,913 to be carried forward. . 

ELECTRIC CONSTRUCTION CO. (LTD.)—The net profit for the vear 
ended March 31, 1918, after providing £6,558. lls. for debenture interest 
and £10,000 for depreciation is £66,825. 15s. 6d. Adding £31,442. 6s. 7d. 
from last year and deducting excess profits duties for two years ended 
March 31, 1917 (£30,240. 9s. 7d.), the total is £68,027. 12s. 6d. The 
interim dividends paid in November of 7 per cent. per annam on the 
preference and 6 per cent. on the ordinary shares absorbed £8,923. 6s., 
leaving £59,104. Gs. 6d. The directors recommend final dividends at rate 
of 7 per cent. per annum on the preference shares and at rate of 9 per cent. 
per annum on the ordinary shares (making 74 per cent. for the year), and 
a bonus of 2} per cent. on the ordinary shares (all less tax). The sum of 
£9,326. 7s. 6d. has been transferred to general reserve, leaving to he 
carried forward £31.886. 13s. Operations have been conducted during 
the past year under abnormal conditions, but, notwithstanding, a large 
measure of success has been achieved which is indicated by a substantial 
increase both in turnover and net profit. 

GREAT NORTHERN TELEGRAPH CO. (LTD.) (OP DENMARK).— At the 
company’s general meeting, which it has been found necessary to post pone 

until June 29, the directors will pronose for the year 1917 the distribution 
of a total dividend and bonus of 22 per cent., including the 5 per cent. 
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already paid, and to set aside the following amounts— viz., £55,555.11s. 1d.. 
to reserve and renewal fund, £11,111. 2s. 3d. to the pension fund, and 
£111,111. 2s. 4d. to extraordinary taxes. 

KIDDERMINSTER & DISTRICT ELECTRIC LIGHTING & TRACTION CO. 
(LTD.)—The net receipts of the lighting undertaking during 1917 were- 
£2,904, and with £3,120 for dividends and interest received in respect of 
investments and £499 brought forward, the total is £6,524. After 
deducting administration and general expenses, interest on tempora 
loans and debenture stock and providing £500 for renewals, the balance 
is £2,045. The directors propose to appropriate £500 to reserve, and 
to pay the dividend on the cumulative preference shares for the 
year, carrying forward £45. The profit on the tramway company 
(after providing for renewals) was £2,879, which, with £256 brought 
forward, leaves £3,135. Of this amount £943 has been placed to 
reserve: and a dividend at rate of 34 per cent. on 5,720 shares 
absorbed £2,002, leaving to be carried forward £190. 

LEWES & DISTRICT ELECTRIC SUPPLY CO. (LTD.)—The revenue for 
1917 amounted to £3,649 and working expenses to £2,405, leaving £1,244. 
After providing for debenture interest and adding amount brought 
forward, there remains £1,488. The directors propose to place to re- 
newals fund £600, reserve fund £200, and to carry forward £688. 

MERTHYR ELECTRIC TRACTION & LIGHTING CO. (LTD.)}—The 
revenue for 1917 was £28,978, compared with £27,179 in 1916. After 
deducting expenses, providing £2,000 for renewals and £1,000 for deferred 
maintenance, there remains £5,060, and with £508 brought forward, 
£5,568 is available. The directors, after providing for preference divi- 
dend, propose to place to reserve £1,000, pay a dividend at rate of 6 per 
cent. per annum on the ordinary shares and to carry forward £668. 
The gross revenue of the electricity supply undertaking amounted to 
£13,084, against £13,023. The number of units sold for lighting and 
power was 695,568, against 759.744. The number of consumers is 1,425, 
compared with 1,388. The gross revenue of the light railways amounted 
to £15,799, an increase of £1,770. 

METROPOLITAN CARRIAGE, WAGON & FINANCE CO. (LTD.)—At the- 
meeting on the 30th inst., the following dividends will be recommended : 
On the © A ” preference shares at rate of 2} per cent. (less tax) for half- 
year ended March 31, making 5 per cent. for the vear; on the “ B” 
preference shares at rate of 3 per cent. (less tax) for the half-year, making 
6 per cent. for the year: and on the ordinary shares at rate of Is. per 
share for the half-year, and a bonus of ls. per share . 

NORTHERN GENERAL TRANSPORT CO. (LTD.)—The report for 1917 
states that the traffic recsipts (less working expenses), dividends and 
other revenues amounted to £37,555, compared with £35,756 for 1916. 
After providing for administration expenses, deducting £4,077. 105. for 
loan and debenture interest. and providing £5.871 for renewals, the 
halanes is £22,569. With £5.689 brought forward, the divisible surplus 
is £28,258. The directors recommend that €1.484 be placed to a sinking 
fund for redemption of debenture stock and that dividends at rate of 
6 per cont. for the year on the preference and ordinary shares be paid, 
leaving to be carried forward £6,624. 6s. Id. 

NORTH OF SCOTLAND ELECTRIC LIGHT & POWER CO. (LTD.)— 
The report for 1917 states that the connections increased from 1,091 kw. 
to 1,173 kw. in Brechin from 815 kw. to 837 kw., and in Inverness from 
1,597 kw. to 1,784 kw., making a total of 3,794 kw. Gross profit. is 
£6,642, against £7,550, and after meeting interest on debentures and 
loans and adding £2,177 brought forward, £6,200 is available. The 
directors recommend a dividend at rate of 3 per cent. for the vear, placing 
£2,000 to renewal reserve and £1,000 to general reserve, carrying forward 
£1,700. 

POTTERIES ELECTRIC TRACTION CO. (LTD. )—The revenue for the year: 
1917 amounted to £176,745. The traffic and parcel receipts (£160,060) ex- 
ceed those oi 1916 by £24,941. The expenses increased by £24,972, 
although many repairs and practically all renewals have had to be- 
deferred. After deducting expenses, including £11,025 for debenture- 
interest, and £10,000 for renewals, there remains £34,444, compared with 
£33,152 for 1916. Adding £7,261 brought forward, the available balance: 
is £41,705. The directors reeommend that £12,500 be placed to reserve, 
that a dividend at rate of 5 per cent. per annum on the preference shares. 
and a dividend of 3} per cent. per annum on the ordinary shares be paid, 
leaving £8,380 to be carried forward. Stoke Corporation recently de- 
cided not to execute the draft agreement providing for the post ponement 
by the Corporation (until Dec. 22, 1932) of their right to purchase the- 
tramways within the borough. The right of the Corporation to purchase 
the tramways and light railways does not arise again until 1924 and 1932 


. respectively. The directors have decided to increase the fares. 


RIVER PLATE ELECTRICITY CO. (LTD.)—The net revenue for 1917, 
after providing for administration expenses, depreciations, &c., 18 
£43.515 and £18,695 was brought forward, making £62,211. Tho 
directors recommend a dividend of 7 per cent. on the ordinary stock ; 
£5.00) is set aside as special provision for income-tax, and £25,961 
carried forward. Owing to practically al! fuel tonnage between the- 
United States and the Argentine having been commandeered, oil fuel 
has had to be purchased at famine prices. No interest has been received 
upon the 5 per cent. obligations of the German Trans-Oceanic Electric: 
Co. Interest has been paid on the £66,667 5 per cent. debentures of 
the Tucuman Tramways Light & Power Co. and a dividend of 4 per cent. 
on the Company’s shareholding in the Argentine Electricity Co. 

SHROPSHIRE, WORCESTERSHIRE & STAFFORDSHIRE ELECTRIC POWE 
CO.—The directors’ report for 1917 states that, including £4,665 brough 
forward, the amount available is £38,302. The directors recommend a. 
dividend of 5 per cent. on the ordinary shares (against 4 per cent. for 1916) 
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‘and propose to transfer £17,000 to reserve, leaving £4,580 to be carried 
forward. To meet the increased demands. of consumers and to enable 
the company to give a supply of power to new factories, an agreement has 
been effected with the Ministry of Munitions to make advances to the 
company up to £200,000, to enable the company to discharge certain 
commitments in respect of plant installed during the past year, and also 
towards the cost ot plant in course of installation. 

SOUTH WALES ELECTRICAL POWER DISTRIBUTION CO.—The 
directors report that the units sold during 1917 amounted to 36,959,049, 
compared with 30,058,461 in 1916, an increase of 6.900.588 units, or 
nearly 23 percent. Negotiations have also been completed tor a further 
substantial increase of output. After payment ot all expenses, the credit 
balance on the past year’s working was £24,748. Deducting interest 
on the prior lien debenture stock and the original debenture stock of tn> 
company, and making provision ror depreciation of the new plant u.e 
balance (£64. Os. 3d.) has been carried forward 

WEST INDIA & PANAMA TELEGRAPH CO. (LTD. \—-The directors 
report for 1917 states that the amount to credit of revenue is £113,644, 
and the expenses have been £69,344, leaving £44,300. to which is added 
£3,205 from interest on investments and £2,888 brought forward, making 
a total of £50,393. From this sum there has been deducted £6,065, the 
cost of extending the date of maturity of the debentures, leaving £44,328. 
The interim dividends (paid in November) on the first and second pre- 
ference and ordinary shares absorbed £13,977. 12s. Ed., and the available 
balance is £30,350. Of this amount the directors have placed £10,000 
to general reserve, and they propose to pay tinal dividends for the vear 
of 6s. per share on the first and second preference shares, and of Gd. per 
share and a bonus of 3d. per share (both tax free) on the ordinary shares, 
carrying forward £0,268. The trattic receipts show an increase over those 
for 1916. 

WEST LONDON & PROVINCIAL ELECTRIC SUPPLY CO. (LTT.)— 
Mr. H. Kahn, who presided over the meeting last week, said that they 
had received £628 more from their holding in the Chiswick Company, 
owing to their dividend having been increased by 1] per cent. (to 6 per 
cent.) for 1917. The management fees received from the Chiswick 
Company increased by £575, and the net result was a balance of protit 
of £3,494 12s. 1d. With the amount brought forward the total was 
£3,513, and the directors proposed a dividend on the cumulative pre- 
ference shares ot 6 per cent., and the interest in arrears for the year 1912 
of 4} per cent. on the funding certificates, the balance (£61) being carried 
forward. The Chiswick Corporation supplies Aberystwyth with current 
as well as Chiswick, but the figures were not kept separate. The sale 
of current increased by £10,360, due in a great. measure to the enhanced 
supply oi power required by certain works. The cost of generation was 
£3,200 higher, chictly owing to the much higher price of coal, oil and other 
stores and the increase in wages. Owing to the increased demand for 
current, they made an agreement with Hammersmith Borough Council for 
a supply in bulk, and the arrangement had worked satisfactorily, The 
Chiswick Company had paid their company £575 more for management. 
‘The sum of £1,407 has been written off for depreciation, and the net result 
was that £10,253 19s. 7d. had been carried to net revenue account, an 
increase over last year of £2,129. Out of the balance of net revenue 
the Chiswick Company were declaring a dividend of 6 per cent., against 
5 per cent. last year, were placing to depreciation reserve account £1,400, 
and carrying forward £1,007 17s. Id. The Chiswick Company were 

obliged to raise their prices for current in Chiswick by another 10 per 
` cent. at the beginning of the December quarter, making 30 per cent. in 
all. In Aberystwyth nothing further could be done, as the maximum 
price was already being charged. The daylight saving had started a 
month earlier than last year, and that, together with the new lighting 
restrictions, reducing the use of current by one-sixth, and practically 
doing away with exterior and window shop-lighting, would not tend to 
increase the amount of current sold for lighting. On the other hand, 
there was no reduction in the sale of power units to be apprehended, 
although those were sold at a lower price than those supplied for lighting. 


New Companies. 


PARKINSON MOTORS (LTD.) (150,330).— Private company, reg. May 
1, capital £25,000 in £1 shares, to carry on the business of electrical and 
‘mechanical engineers, manufacturers of and dealers in dynamos, motors, 
meters, lamps, wires, accumulators, &c. First directors are: F. Parkin- 
son and A. Parkinson (both permanent). 

PHENIX ARMATORE WORRS (LTD.) (150,290)—Private company. 
Reg. April 27, capital £2,000 in £1 shares, to take over business of arma- 
ture winders and repairers carried on by H. A. Parkes as the Phenix 
Armature Works, and to carry on the business of repairers and renewers 


of the windings of electrical generators, motors and machinery, &c. 


First directors are H. A. Parkes, W. L. Worledge and E. King. 

SMALL TOOL SUPPLY CO. (LTD.) (149,993.)—-Private company. Reg. 
March 26, capital £2,000 in £1 shares. Vendors of and dealers in small tools, 
mechanical and electrical engineers, manufacturers of implements and 


machinery of all kinds, &c. Governing director E. V. Varley. Reg. 
office: Avenue Chambers, Southampton-row, W.C. 1. 
WIGAN ELECTRO-METALLURGICAL WORKS (LTD.) (150,320)— 


Private company. Reg. April 30, capital £50,000 in £1 shares, to acquire 
from W. B. Hamilton, H. A. Blackwell and W. L. Turner thcir interests 
in an invention relating to grey cast iron, and to carry on the business of 
aronmasters, manufacturers of pig iron, white iron, grey iron and electro 
pig iron from scrap or ore, steel makers, manufacturers of metallic alloys, 
&c. H. A. Blackwell and W. L. Turner are governing directors. 
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Companies Registered outside United Kingdom. 

HUBERT DAVIES & CO (LTD,) (1,658F).—Particulars filed April 4. 
1918. reg. in Transvaal Dec. 20, 1917, to take over a business formerly 
carried on at Johannesburg, Durban and Cape Town, and at Salisbury, 
Rhodesia and in London, as © Hubert Davies & Co.,” and to carry on 
the business of electrical engineers and contractors, &¢., capital £150,009 
in £l shares. British address: Salisbury House, London, E.C., where 
S. L. Crouch is authorised to accept service, 

WORTHINGTON PUMP & MACHINERY CORPN. (1659 F.).—Particnlar 
tiled April 24, 1918. Reg. in Virginia, U.S.A. April 20, 1916. Obete 
toa quire certain properties formerly owned by the International Steam 
emp Co. and to carry on the business of mechanical, electrical and 
general engineers, &¢., capital stock $36,000,000 In shares of S100 each. 
British address : Queen’s House, Kingsway, London, W.C., where F- W. 
Husted is authorised to accept service. 
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City Notes. 


BRISBANE ELECTRIC TRAMWAYS INVESTMENT CO. (LTD.—.\ divi. 
dead of 4s. per share (tax free) has been declared on the ordinary shares 
mating & percent. for 1917, and £36.559 has been carried forward. 

EASTERN TELEGRAPH CO. (LTD.)—The directors of this Company 
recommend an additional payment on the ordinary stock equal to 
1} per cent. and a bonus of 2 per cent., making 8 per cent. for the vear 
(tax free). 

EASTERN EXTENSION AUSTRALASIA & CHINA TELEGRAPH CO. (LTD. 
A fourth dividend of 3s. per share, together with a bonus of 4s. per 
share, making 8 per cent. (tax free) has been declared for the past year. 

MELBOURNE ELECTRIC SUPPLY CO. (LTD.)-—An interim dividend 
at rate of l0 per cent. per annum has been declared fur the half-year 
ended Feb. 28. 

NAIROBI ELECTRIC POWER & LIGHTING CO. (LTD.)—A final dividend 
at rate of 4 per cent. per annutn (less tax) has been declared for the vear 
ended Dee. SL last, making It per oent. fur the year. 


The Round Table. 
By “ kVA.” 

A newsagent whe chalks up his headlines because there are now no 
posters hit off the London air raid this week very happily. Ac- 
cording to the “ Daily Chronicle,” he wrote up: “ Shakespeare 
up to date; * Down to hell, and say we sent vou there!’ Seven 
CGothas down.” 

* * * * 

The “Star” Asterisk man remarks: ‘ Now that we can obtain 
lights without a coupon we need not so much mind the rationing of 
gas and electricity.” It is, however, quite certain that consumers 
of both will be judged according to their lights. 

* * * * | 

A cheese factory has been started at Cockermouth, according to 
the `“ Evening Standard,” in an electric power house belonging to 
Colonel Green-Thomypson. Doubtless the product will be very much 
“alive ” ! 

* * * * 

Thus “ The Times” on the opening of the Leeds new automatic 
telephone exchange :— 

‘* The Postmaster-Ceneral by simply pulling a cord changed over 
the 7,000 manual telephones to the automatic system, and at once 
there was a simultaneous chattering of instruments all over the 
building, indicating that there were hundreds of subscnbers 
waiting to get the first call.” 

The contractors will not like to hear that their instruments have 


developed the habit of chattering. 
+ + * © 


Thirty-Seven Years Ago. 
[From THE Evectrician, May 21, 1881.} 


OVERHEAD WIRES.—To the other adornments of aerial telegraphy 
in the City we now notice that cables are being swung across the 
streets. There are already eight of these suspended high over 
Cornhill, five of them very thick. They are all the property of pri- 
vate companies, chiefly telephone. 

Prices.—The prices this week as quoted are: For gutta percha, 
per lb., genuine 4d. to 3s. 3d., reboiled 3d. to Is. 3d. ; india rubber, 
per lb., Para, fine 3s. 6d., negrohead 2s. 5d., Central American 
ls. lld. to 2s. 6d., Assam and Pegu Is. 2d. to ls. 11d., other East 
Indian ls. 9d. to 2s. 2d., Madagascar and Mozambique ls. 6d. to 
2s. 4d. 

CONSTANCY OF THE LFCLANCHE CELL.—A_ correspondent of 
“ L'Electricité ” savs that he fitted up an electric bell for a retired 
invalid army colonel in December, 1876, using three Leclanché cells, 
and that, with the exception of refreshing each with 25 grammes of 
ammoniacal salt in 1878, he has not touched them, and that they are 
working well to this day 
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Notes. 


Capital Charges and Coal Costs. 

In the case of electricity undertakings working at a low 
load-factor the meeting of capital charges is always a serious 
matter, and under existing conditions the position is more 
than usually difficult owing to the fact that in many cases 
the load has fallen off owing to restrictions in lighting. And 
now, due to the recent Order, there is to be further curtailment. 
Coupled with these difficulties there is the increasingly high 
cost of coal. Many of these stations are comparatively in- 
efficient, and thus we find that the two main costs—the coal 
and capital charges—have increased very considerably. 
There are two general methods of meeting these increased 
costs, one being to raise the tariff—and this has already been 
done in many cases to a considerable extent—and the other 
is to meet any deficit by a/charge on the rates. The latter 
is by no means a welcome method at a time when the cost of 
every commodity has increased, and, for this reason no doubt, 
the Town Council of Ealing has proposed to the L.G. Board 
that the required contribution to the sinking fund of these 
electricity undertakings should be reduced ; in other words, 
that the date of repavment of outstanding loans should be 
deferred, so that the full annual payment to the sinking fund 
would not be required until times once more become normal. 
We think there is a good deal to be said in favour of this 
proposal, although it is desirable not to carry the principle 
too far. If this method were applied to any great extent, 
the tendency would be for undertakings to reach an unsatis- 
factory financial position, owing to the fact that they would 
be saddled with a good deal of antiquated plant, the capital 
expenditure on which should have been repaid. If, however, 
this aspect of the case is borne in mind, it may very well be 
that the proposal is the simplest and best way of mitigating 
a temporary difficulty. 


Organising the Engineering Profession. 

SoME interesting suggestions were thrown out in the ad- 
dresses of the various representatives of the chief engineering 
bodies in the United States on the occasion of the welcome 
recently extended to the American Society of Civil Engineers 
to the Engineering Societies’ building in New York. Mr. 


' 


Engineers’ Clubs. 


must be informed of their work, and secondly, there must be a 
responsible body to encourage that.recognition. Prof. SWAIN 
pointed out that there were in the States probably. 85,000- 
100,000 engineers of various kinds. Small bodies of men, 
by combination, had frequently attained great results. Engi- 
neers, properly organised, could do vastly more than at present. 
Mr. SAUNDERS, past president of the American Institute of 
Mining Engineers, gave an instructive instance of the neglect 
by the authorities of the claims of the engineer. In forming 
the State District Boards to survey recruiting it had been 
arranged that engineers, as well as famers, the legal profession, 
business men and labour, should be represented. Engineer 
members were selected bythe organisation of engincers assisting 
the Naval Consulting Board, and the president sent these lists 
to the various State Governors for revision. When the lists 
were returned to the president 90 per cent. of the engineers 
were struck off to give place to lawyers and others! Such 
things will continue until the engineering profession as a whole 
is organised to assert its claims. We think that we, in this 
country,have a lesson to learn, and that in the future technical 
men and men of science must abandon their position of aloof- 
ness, and, no longer confining themselves to purely technical 
discussions amongst themselves, find means to rectify the 


mean opinion of the value of science entertained by the nation 
as a while. 


WE are glad to note that an Engineers’ Club is to be formed 
at Birmingham. The corresponding institution at Manchester 
has been eminently successful, and if a club on similar lines 
can be established at Birmingham there is no reason to suppose 
that it will not be equally a success. Such clubs are not merelv 
social centres which savour of luxury. On the contrary, they 
may serve a very useful purpose, partly because engineers 
gencrally do not mect sufficiently in a social way, and partly 
because the best way of removing mutual suspicion on the 
part of trade rivals is for these rivals to meet and get to know 
something of one another. The present proposal, which is 
due largely to the initiative of Dr. C. C. GARRARD, is the 
beginning of a comprehensive scheme for having such clubs 
in all large manufacturing cities. This would,no doubt, result 
in the engineers of the country becoming more co-ordinated 


‘and better recognised as a power in the community instead 


of being lost to sight because they are not given to agitation. 
Such clubs also offer the advantage of very suitable premises 
for the local meetings of engineering institutions. Anyone 
who has attended meetings of the Institution of Electrical 
Engineers at Manchester, will have realised this advantage 
over meetings held at other centres. Perhaps in due course 
the movement will spread to London, but here the conditions 
are unique, and it is not possible to draw sound conclusions 
as to what would be successful n London merely from pro- 
vincial experience. 
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Royal Society. Among the Papers read before this Society 
yesterday was one by Prof. J. Jolly, F.R.S., on “ A Method of 
Avoiding Collision at Sea.” 


Physical Society.— At the meeting of the Society on June 14 
(at 5 p.m.) a discussion will take place on “ The Teaching of 
Physics in Schools.” This will be opened by Sir Oliver Lodge, 
F.R.S., and a number of other contributions have also been 
promised. 


Report of Board of Trade Electric Power Supply Com- 
mittee.— The report of this Committee has now been published. 
It is recommended that Electricity Commissioners should be 
set up to whom the powers of the Board of Trade, L.G. Board, 
&e., would be transferred. A number of District Electrieity 
Boards would also be set up which would purchase all generat- 
Ing stations, existing undertakers retaining the : 


power o 
distribution if they so desire. We shall give an abstract of 
the report in our next issue. 


Effect of Cadmium on Alloys of Copper and Zinc.— 
Mr. H. Le Chatelier recently presented before the Academie 
des Sciences a note by Mr. L. Guillet on the intluence of cad- 
mium on zinc and copper allovs, containing 60 to TO per cent. 
of copper and an amount of cadmium in the zine component. 
varying up to 4 per cent. A table of the results was pre- 
sented, from which it appears that cadmium in quantities 
exceeding | per cent. results In a sharp diminution in resilience. 
Above 2 per cent. the cadmium takes up the form of isolated 
round nodules in the material, but below 1 per cent. it enters 
into solution. From the manufacturing standpoint it appears 
that the presence of cadmium is not objectionable, provided it 
is not present in quantities exceeding 1 per cent. 

Electrical Fires in New York in 1917.—According to the 
“ Electrical Review and Western Electrician,” only 152 of 
the 14,053 fires that occurred in New York in 1917 were 
attributable to defective electrical installations. The loss 
involved (about 50,000 dollars) is roughly half that prevailing 
in the previous year. The committees of the Board of Fire 
Underwriters investigate all fires that occur, the Committee 
on Electricity specialising on fires thought to be of electrical 
origin. Of the 1917 losses about 33,000 dollars was charge- 
able to electrical equipments or extensions made without 
the knowledge or approval of the Board. This is significant, 
as suggesting that the existing loss is largely due to instal- 
lations which are not nade under proper supervision, and 
where faulty workmanship is to be suspected. 


Lubricating Oils.—Some interesting points were raised in a 
recent Paper by Sir A. E. Dunstan and Mr. F. B. Thole before 
the Institute of Petroleum Technologists. There is very little 
available knowledge on the relation between chemical com- 
position and lubricating qualities. Low viscosity and good 
lubricating qualities are involved in the conversion of “ solid ” 
into ` liquid ” friction, but the mysterious quality of © body,” 
i.e., the power of forming and maintaining a thin film between 
rubbing surtaces, seems to depend on surface tension rather 
than on viscosity, and is apparently closely associated with 
molecular weight. Another important factor is the capacity 
of the medium to enter into a colloidal state. For lubricating 
yurposes parafiinoid oils are of little value. The polynuclear 
aapthenes, and their unsaturated components espegially confer 
viscosity and film strength, and, generally speaking, the smaller 
the hydrogen content the greater the viscosity and durability. 


The British Glass Industry.— At the meeting of the Society. 


of Glass Technology on May 15 the future of the British glass 
industry was discussed from many different aspects. It was 
recalled that previous to the war only about 20 per cent. of 
the glass required was manufactured in this country, while 
manv forms of chemical and scientific glassware were not made 
at all. There were no furnaces, trained men or requisite 
materials ; vet in this direction gteat progress had been made. 
Other matters discussed inc luded labour conditions and the 
future relation to the industry of the Ministry of Munitions. 
The possibility of applying the conclusions of the Whitley 
Report to the glass industry was the subject of comment, and 
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it was suggested that after the war the Research Department 
of the Ministry of Munitions should continue in being to assist 
development. On behalf of the Department of Scientific and 
Industrial Research, Sir Frank Heath mentioned that it was 
proposed to allocate £40,000 to -esearch in glass technologv. 


The Whitley Report.—We have received from the En- 
gineers’ Club, Manchester, a reprint of the contribution to the 
resumed discussion at the Club on “ The Whitley Report bw 


Mr. F. S. Button, of the Committee on Production. The 
address falls under five distinct headings, namely, (1) The 


Works Committee, (2) The Central Works Council, (3) The 
Local District Council, (4) The National Industrial Council and 
(5) Arbitration. The functions of the various councils are 
discussed and the general procedure of each outlined. In 
conclusion, it is noted that the nature of the problems awaiting 
Capital and Labour is entering on a new phase. In the past 
the Trade Union organiser secured recognition only after a 
struggle. In future. industrial contliets will rage large ‘ly for the 
control of the industry itself, and Armageddon can only be 
prevented by granting a real constitution to every industry. 
Copies of the pamphlet (Price 4d. post free) can be obtained on 
application to the Hon. Secretary of the Club (Mr. H. Richard- 
son). 


Improvements in Magnetite Electrodes.—Some experi- 
ments described by Messrs. De Kay Thompson and T. C. 
Atchison in the” Transactions of the American Electrochemical 
Society have for their object the improvement of magnetite 
electrodes which were forme rly widely used in Chile and else- 
where for the electrolysis of acid copper solutions. Chemically. 
such electrodes resist the oxidising effect of the current ex- 
tremely well, but they are unfortunate lv very brittle, and have 
been almost abandoned on this account. The authors de- 
scribe a convenient method of making such electrodes, and 
investigate in some detail the effect of small additions of copper 
oxide. It was found that in this way the toughness of the 
anodes could be very materially increased, the improvement 
being almost proportional to the amount of oxides added. At 
the same time the resistance to corrosion of anodes containing 
5 per cent. copper oxide is distinctly greater than that of pure 
magnetite, so that the results of the addition of copper appear 
promising. 


Institution of Electrical Engineers.— At the meeting of 
the Institution on Thursday. May 23, the President, Mr. C. H. 
Wordingham, announced the result of the ballot for the election 
of Members to the Council as follows :— 


PRESIDENT. 
Mr. C. H. Wordingham. 
VICE PRESIDENTS. 
Mr. R. A. neo 


HoN. TREASURER, 
Mr. J. E. Kingsbury. 


ORDINARY MEMBERS OF COUNCIL. 
Mr. H. W. Clothier. Prof. E. W. Marchant, D.Se 
Mr. D. N. Dunlop. Mr. C. C. Paterson, O.B.E. 
Sir Robert Hadtield, Bart., F.R.S. -Mr. J. Savers. 

It will be remenrbered that all the above were nominated 
by the Council. At the same meeting the President announced 
that the Council had set up a Committee of all parties interested 
to watch the situation in regard to the rationing of coal, gas 
and electrical energy, and had taken steps to put the views aah 
the Committee before the proper authorities. 


I.E.E. Students’ Section.—The Annual Report of the 
Students’ Section of the Institution of Electrical Engineers for 
1917-18 states that there have been eight general meetings 
during the session, the average attendance being 52, and the 
highest 185. The opening address was delivered “by Sir Oliver 
Lodge, and the President, Mr. ©. H. Wordingham, also 
addressed the Section on March 22. The Papers read in- 
clude :—" Recent Applications of Electricity,” by Mr. C. E. 
Webb; ©“ The Evolution of the Thermionic Valve,” by Mr. R. 
L. Smith-Rose; “ Maenetos,” by Mr. R. W. Corkling : 

“ Works Standardisation of Pyrometers,” by Mr. R. Gates ; 

“ Electric Are Furnaces for Steel Retining, “ by Mr. J. A. 


Mr. W. A. Chamen. 
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Broughall ; and *“ Electric Railway Traction,” by Mr. G. H. 
Fletcher. As in.the two previous Sessions the Council have 
decided to award no premiums for Students’ papers this year, 
and visits and other social functions have been suspended. 
Four general meetings have been held by the Manchester 
Students’ Section. The Committee record with satisfaction 
a considerable increase in the attendances at general meetings, 
which is partly due to the fact of meetings being held at the 
various colleges owing to the occupation of the Institution 
buildings. a 


Fees for Engineering Services.— At the recent annual meet- 
ing of the Illinois Society of Engineers (U.S.A.) a Paper was 
read by Mr. E. T. Perkins on fees for engineering services. 
The author followed the traditional method of making the 
consulting engineer's fee a prescribed fraction of the total cost 
of the work, Dut the fraction progressively declines from 124 
per cent. (for jobs under $5,000) to 4 per cent. (for work over 
$500,000). The charges are distributed under the heading of 
Reconnaisance, Preliminaries, Plans and Specifications, Super- 
vision, Superintendence and Alterations. Charges for engi- 
neering Service on a per diem basis are prescribed as follows, 
the charge being for each day absent from the office, exclusive 
of expenses. : Chief engineer, $500 retaining fee and $100 per 
day; assistant chief engineer, $50 per day; topographical 
assistant engineer and chief of party, $15 to $25; designer, 
$12.50; instrument man, draftsman and computer, $7.50; 
stenographer, chain-man and axeman, $3.50. Attendance at 
court or expert evidence for any fraction of a day is con- 
sidered as a full day. A fixed fee for services rendered, or 
retainers on a yearly basis, are other methods discussed by the 
author. While to most consulting engineers in this country 
these questions are of somewhat academic interest at present, 
‘we should like to see in the future a better general under- 
standing on the question of professional fees. 


Diesel Engine Users’ Association.—At the May meeting a 


darge number of applications for election to membership were 
dealt with. 


Mr. Georrrey Porter, A.M.LC.E., akd to the importance of j 


- the great saving in the transport and consumption of coal effected by 
those electricity undertakings that made use of oil fuel in Diesel engines 
in place of steam generating plant. When imports of petroleum became 
festricted, the Association directed its attention to the development of 
various methods of utilising tar oil. The use of this home product, 
‘although obtained from coal, was evidently to be encouraged in the 
national interest. Not only did it result in an enormous reduction in 
the tonnage of coal to be transported to various electricity works, but 
the fuel oil was merely a bye-product in the process of obtaining other 
products of great value to the country. As the electricity undertakings 
that had installed Diesel engine plant were already effecting a saving in 
coal consumption far greater than the proportion aimed at by the Board 
-of Trade in their recent Order, he urged that such undertakings should 
be exempt from the operation of the Order. He proposed the following 
resolution, which was seconded by Mr. J. E. Edgecombe, M.I.M.E., 
M.I.E.E., and unanimously passed :—‘ That application be made by 
the Diesel Engine Users’ Association to the Gas and Electricity Re- 
striction Committee of the Board of Trade to exempt from the provisions 
of the Lighting, Power and Heating Order, 1918, all public Electricity 
Supply Undertakings in which Diesel Oil Engines are utilised.” Copies 
of the resolution were also sent to the Coal Controller and to the 
Institution of Electrical Engineers. l 
A Paper by Mr. H. Moore, M.Sc. (Tech.), A.L.C., F.C.S., on “ Tar 
-Oii in Diesel Engines,” was read, and followed by a discussion. A Paper 
by Mr. P. H. Suita on “ Two Essential Conditions for Burning Tar Oil 
in re Engines,” was also presented, and is to be discussed at a later 
date. 


British Supplies of Potash Feldspar.—Some time ago we 
referred to the progress being made in the treatment of the 
saline deposits in America for the recovery of potash, a material 
in the past obtained almost exclusively from the German de- 
posits. The cost of extraction is so high as to render it doubtful 
af potash extracted from such complex materials can ever com- 
pete with the German variety, which is almost pure. In this 
country we are in an even less favourable position in having 
apparently no potash-bearing saline deposits, and the most 
promising source up to the present appears to be the treatment 
of blast furnace dust and gases. Prof. P. G. H. Boswell has, 
however, carried out an investigation of various potash-bearing 
minerals occurring within the British Isles, an account of which 
ìs given in the “ Journal ” of the Society of Glass Technology. 
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Enormous quantities of potash occur scattered throughout the 
rocks of the world. Potash-feldspar theoretically contains 16:9 
per cent. of potash, but in practice few rocks contain more than 
13 per cent., and 8-10 per cent. is the usual rule. The ex- 
traction, however, is a matter of such difficulty that, as was 
stated in the discussion, if we had to depend on feldspar the 
position would be precarious indeed. It is, of course, not 
impossible that further investigation may reveal more pro- 
mising natural sources of potash in this country. But the 
systematic survey so far undertaken does not appear to have 
vielded very hopeful results. 


State Control of Electrical Power in Germany.—*‘ Le 
Génie Civil” contains an interesting article surveying the 
progress towards State control of electricity in various countries, 
special attention being paid to developments in Germany. 
Even before the war distribution of electricity in Germany 
had reached an advanced stage. In 1910 it was estimated 
that only 28 per cent. of the superficial area of Germany was 
covered by electric networks; at present 74 per cent. of 
German territory is so covered, and projects are entertained 
covering another 18 per cent., so that only 8 per cent. will 
remain to be dealt with. Of the estimated population, at the 
beginning of the war, of 67 millions, only 17 millions, or about 
20 per cent., did not make use of electricity in 1913. While 


in the smaller confederated States individual action still pre- 


vails, the larger States, in particular Prussia, Riana and 
Bavaria, have made great progress towards State control and 
unification. In Bavaria the State has recently succeeded in 
consolidating a very large number of groups concerned with 
the use of water-power, and at the beginning of this year 
initiated two projects on a large scale. One of these, the large 
central station by the Walchen lake, is essentially a State 
enterprise, involving a total of 500,000 H.P., the distribution of 
which will be handed over to companies working under sur- 
The other big Bayenwerk scheme, the establish- 
ment of which is estimated to cost 30 million marks, is not 
strictly under State control. Negotiations have also been 
entered into between Wurtemberg and Bavaria for the utilisa- 
tion jointly of the water-power of the Iller, flowing on the 
frontier of the two States. Two enterprises mentioned will 
produce respectively 11,300 H.P. and 15,300 u.p. It is often 
suggested that the Bavarian State also contemplates a mono- 
poly of distribution, but this has been recently officially denied, 
though the State control of the use of water-power seems to be 
determined. Other developments referred to are in Alsace and 
Lorraine, including a new central station near the Houve mines, 
intended to utilise inferior coal for efficient distribution at 
30,000 volts. In Thuringia long-distance transmission has 
been in operation for some years and all districts of any im-, 
portance have a supply. In Prussia distribution networks 
have been hither developed without any State intervention. 
A great part of the country is already electrified, and in the 
eastern districts the ravages of the Russian invasion are being 
repaired. A large central station in Hanover, and the linking 
up of all the existing networks, both schemes being under piste 
control, are in contemplation. 


Personal. 


At the request of Lord Rhondda the Leeds Tramways Committee 
has released Mr. J. B. Hamilton, the tramways manager, in order 
to take charge of a new department, to be called the General Storage 
and Inland ‘Transport Department, which will co-ordinate the work 
of all existing branches of the Ministry of Food dealing with these 
questions, 


Arrangements for the Week. 


' FRIDAY, June 7th. 


Royat INSTITUTION. 


5.30 p.m. At Albemarle Street, W. Discourse on “ The Romanco 
of Petroleum,” by Sir Boverton Redwood, Bart., F.R.S. 


oe —— m — 


The following is an account of a discussion which took place 
before the Manchester Local Section of the Institution of 
Electrical Engineers on Mr. E. B. Wedmore’s Paper on the 
above subject. An abstract of the Paper appeared in THe 
ELECTRICIAN of March 8 :— 


Mr. G. A. JUHLIN said that the author, in dealing with short circuit 
currents, had not mace it quite clear whether he had considered a 
symmetric or an asymmetric short circuit ; if the latter was the case, the 
Values appeared to be too low. Some definite basis should be laid down 
in giving these values, so as to avoid confusion through the effect of 
wave form. The author had treated the use of reactances as a protec- 
tive measure, reducing the stress which might fall on generators or other 
apparatus. Pit they also minimised the piling up of voltage on the 
first few turns of the winding, caused by high frequency surges giving 
rise to steep wave fronts. So far as stress on the windings was con- 
cerned, there was no need for reactance coils in order to protect. the 
generator. Generators of 30.000 k.v.a. capacity 6.600 volts, were being 
installed without any reactance. The installation of reactance was to 
be recommended, chiefly for the protection of the end turns from surges, 
Faults between phases were easily dealt with, but there was no adequate 
protection for dealing with faults between turns. End connections 
with an earthed metalhe shield would probably be difficult to carry oit, 
and not likely to materially reduce the danger of destruction by fire. 
A sugeestion had recently been made to arrange dampers at the inlet 
and outlet of a machine, these dampers being automatically tripped 
by Merz-Prive or other protective gear. This would make it possible 
to shut off the air supply immediately a fault occurred. and so save the 
machine from total destruction by fire. The influence of synchronous 
machines feeding into a fault might he very great. 

Mr. A. E. McKenzie remarked that the author was right in stating 
that for some time generators of 20.000 and 30.000 kw. capacity would 
be the limit in this country. Such sizes were contemplated for the new 
Manchester Station, and it was the intention there to use ‘ step-up ” 
transformers and to do all the switching on the extra-high-tension side. 
To control 120.000 kw. on the low-tension side would involve very 
heavy switchgear and was impracticable. In stations of to-day the power 
Joad dominated to such an extent that momentary variations in the 
load were negligible. Machines having coarse regulation and short-circuit 
currents of comparatively low value were preferred. Automatic voltage 
regulators were unnecessary, as switchboard attendants could regulate 
the voltage by hand. Faults to earth were no Jonger feared. The 
worst faults were those between phases in proximity to the main generat- 
ing station. Faults on generators invariably started between turns 
of the same phase winding, and then went to earth before developing 
between phases. Every generator should be protected by balanced 
protective gear, with the addition of a device for short-circuiting the 
main field immediately the main switch was opened. He did not con- 
cede the necessity for automatically closing the air dampers on the outlet 
and inlet sides of generators. Dampers should be provided, but not auto- 
matically operated. The author rightly drew attention to the necessity for 
centralising distribution systems. This was not an easy matter—- 
particularly when the mains are laid on the ring system. In Manchester 
they had been fortunate in having mains originally laid radially. He 
hoped that generator designers in general would look upon the suggestion 
of earthing the end windings of generators with approval. 


Dr. Wm. Cramp said the principles underlying the values given in the 
paper needed explanation; apart from impedance coils inserted in 
divided bus-bars the author considered the protection of long circuits, 
and the use of selective protective apparatus as well as impedance. 
The purpose of the impedance was to limit the rise of current until the 
protective gear had tine to act, and thereafter to keep the current down 
to a safe value for the oil switch to deal with. Maximum currents and 
instantaneous conditions shold therefore be considered instead of 
R.M.S. currents and steady conditions. Even on the assumption of 
steady conditions and R.M.S. currents the calculations in the Paper were 
misleading in some cases where the effects due to capacity, self-induc- 
tion and leakage of the line were neglected. The author’s statements 
regarding the absolute reliability of oil switches were not borne out in 
practice owing to lack of attention to detail in design. Regarding 
ironless chokers, the proportions of the design illustrated did not appear 
such as would secure, maximum reactance with maximum copper. 


Mr. J. Dexuyam referred to the rupturing capacity of oil switches. 
What was the k.va. actually broken in an oil switch in respect 


to the k.v.a. produced by the generator? For instance, when 
a short occurred and an oil switch cut off the fault, was the k.v.a. 
broken in the actual switch the same as the instantaneous 
short circuit k.v.a. delivered from the generating plant to 
the fault * The speaker illustrated this point by an actual example, 
where the maximum k.v.a at the switch contacts would be 
of the order of one-fourth of the short circuit k.v.a. of the 


generator at the time of rupture. Jf resistance or additional reactance 
were present the instantaneous short circuit k.v.a. would be 
even less than this. In view of the large difference in price and size 
of switches of, say, 10.009 k.v.a. as against 40.000 k.v.a. breaking 
capacity, the matter deserved attention. Mr. Wedmore had explained 
that the designer`’s data were still largely empirical. 
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The Control of Large Amounts of Power. 


Mr. S. Frerctson considered that reactances were destined to play 
a very important part in th: large schemes now contemplated. A com- 
bination of generator, feeder and bus-bar reactances might be the ulti- 
mate scheme in large stations. In one 6.600 volt three-phase plant, it 
was proposed to divide the 60,000 kw. into three sections of 20,000 kw., 
with reactances between sections. Tre adoption of a 12} per cent. 
reactance reduced the initial eneryy output and the initial short circuit 
current to about one-half thereby reducing the mechanical stresses, 
to one quarter. The energy loss in the reactances was about 3 kw. for 
each single phase unit: the cost was only 3-4 per cent. of the capita? 
value of the plant, and the space occupied by each coil about 51t. dia- 
meter by 4 ft. high. This was a very big insurance of plant at coni- 
paratively small cost. 

Mr. J. L. ‘THomeson preferred the ironclad type of reactance, The 
Vital function of a reactance eoil was that the voltage choked shouid 
be proportional to the current: floaing through its windings, and thus 
condition was attained in the ironclad type. Air core types involved 
heavy stray alternating fields, jarse floor space and long cable runs, 
and not very great overload capacity. | The ironclad type had no strav 
field and could be oil insulated and placed in any convenient position. 
Safety could be secured by earthing the tank, and the overload capacity 
amounted to 300 per cent. load for half an hour without damage. The 
factor of safety of the ironclad type reactance was also very hich. 
(cenerally speaking, the ironclad type was cheaper than the air-cere 
type for bus-bar work, but somewhat more expensive for generator 
work, while for feeder work the costs were about the same. 

Mr. H. A. Ratcuirr said that. reactances were often valuable but did 
not constitute a panacea for all troubles. Generators connected to 
bus- bars through transformers rendered external reactance less necessary. 
although a little was desirable in some cases. The best location for 
reactances was probably between the bus-bar sections, They were a 
positive disadvantage when placed in the feeders. Regarding section- 
alising the bus-bars, the author said the system would require to be 
sectionalised as well. The first step towards making really effective 
use of reactances was, therefore, to raise the power factor of the system 
as a whole. The speaker proceeded to discuss two methods of section- 
alising the bus-bars, the ‘‘ Tie-bus °` or © Ntar ° system and the * Ring” 
system. Referring to concrete supported coils, might not the high 
negative temperature coefhcient of the pvro-electric conductor, causing 
the resistance to be lowered, be responsible for breakdown ? The 
speaker agreed with the author regarding the ironless form of construc- 
tion. The design and construction of current transformers, which were 
subjected to enormous strains, both electrical and mechanical, required 
consideration. 


Mr. A. G. ELLS referred to the question of intermediate switchgear 
between generators and step-up transformers, Such gear was cum ber- 
some, having to deal with 2,000 or 3,000 amperes at about 5,000 or 
6,000 volts. Was it the usual practice to put isolating switches or links 
between generators and step-up transformers ? In large modern stations 
the reactance of the whole plant was generally such that the steady 
short circuit current would be from two to three times normal. The 
instantancous short was the thing to guard against. From the point 
of view of transformers, external reactance was preferable, as it resulted 
in lower stresses in the transformer, but it was usual to build trans- 
formers with internal reactance as high as 5, 6 or 7 percent. This, with 
the inherent reactance of the generator, wax usually su flicient to obviate 
the necessity of external reactance. Both air-core and iron-clad types 
of reactances had been extensively used on the Continent. One of the 
chief gains in the iron-clad type was that there was no strav field. Where 
the current limitation was not too high, say upto ten times normal, the 
ironclad type could be run normally at a higher induction density and 
could compete in cost with the air-core tvpe. Some large reactances 
of the air-core type required forced air blast cooling. Core losses in 
ironclad reactances were of no importance. 

Mr. H. Pearce showed a diagram emphasising the importance of 
sectionalising, distributing centres or sub-stations being fed radially 
from a power house having four bus-bar sections, and the sub-stations 
connected by means of intereonnectors, so that they formed a complete 
ring main. The speaker discussed the operation of the scheme in 
various eventualities, and enumerated the advantages to be secured. 
The principle of sectionalising would prove of great importance in the 
future. 

Mr. W. A. Coates remarked that selective action was obtainable by 
means of fixed time limit relays. but such instruments did not take 
account of the intensity of the short circuit currents. The ordinary 
inverse time limit relay had a curve of operation such that on large 
overloads the instrument acted practically instantaneously, and thus 
selective action was impossible. Some four years ago a relay was 
patented in this country combining the advantages of the inverse time 
limit relay with that of the fixed time limit relay (Coates & Ferrant. 
Ltd.. No. 24,861, 1913). The Westinghouse Co. in America had pro- 
duced an instrument having similar characteristics, but of the induction 
motor pattern, fitted with a very small compensating transformer, $ 
designed and connected as to set up an opposing field to that caused by 
the current in the series coil. The method of controlling the speed of 
the relay dise was so delicate that time differences between the settings 
of one relay and those of another could be reduced to 004 second, well 
within the period needed in practice. 
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Its Improvement. 


By E. W. DOREY. 
(Concluded from p. 63.) 


_ Summary.—The author discusses the causes of low power factor, and whether the cost of its improvement should be borne by the . 


consumer or by the supply authority. 


It appeara reasonable that the consumer should pay for this improvement, and, in order 


that he should have some inducement to do so, a special tariff is suggested for power consumers. Finally, the means available for 
improving power factor are considered, and examples are given showing the financial results obtained. 


3. WHAT ARE THE BEsT MEANS OF RAISING THE POWER 
FACTORS? ; i 


The improvement in power factor should be effected at th 
point of consumption and not at the point of generation. 

With an induction motor load the consumer’s power factor 
cannot be raised above a certain limit without resorting to 
the installation of plant to improve the power factor. The 
three chief methods of effecting power factor improvement are : 

1. The installation of rotary converters or synchronous 
motor-generators in place of induction motor-generators. 

2. The installation of synchronous motors in place of 
induction motors where possible. 

3. The installation of some form of power factor rectifier or 
-~ condenser. 

The capital expenditure incurred in effecting power factor 
improvement by methods (1) and (2) would in many cases, 
where the consumer is charged on kilovolt-ampere demand, 
quickly be recovered if the machine were designed to run with 
leading power factor, and so dispose of a considerable portion 
of the wattless current of the remaining load. 

Dealing now with the third method, this may take the form 
of :— 


(a) A phase advancer operating in conjunction with a slip- 
ring induction motor. ` 

(b) A static condenser. 

(c) A specially constructed synchronous motor running light 


on the mains at approximately zero power factor leading known 
as a rotary condenser. 


(a) Phase Advancers.—These are of two kinds, both of which 
can be employed for working in conjunction with asynchronous 
motors with wound slip-ring rotors as follow :— 

1. A“ Kapp ” phase advancer built by the G.E. Co. 

2. A rotary apparatus built by the British Westinghouse Co. 

The “ Kapp” phase advancer has many very excellent 
features, is robust, and efficient and is illustrated in Fig. 4. 

The“ Kapp ” phase advancer depends for its action upon the 
principle that a conductor carrying alternating current situated 


in a continuous-current field tends to move, and in so doing 


has induced in at an E.M.F. which leads the current in the 
conductor by 90deg. If the rotor current of an induction 
motor, therefore, be passed along a conductor situated in the 
continuous-current field, it will commence to oscillate with a 
frequency depending on the slip of the motor, which may be 
from one to three cycles per second. <A leading E.M.F. will 
then be generated in the conductor which will supply. the 
. Magnetising current of the motor. ‘The stator will therefore 
take no magnetising (wattless) lagging current from the mains, 
and the motors will work at unity power factor over a wide 
range of load. As the magnetising current required by the 
motor is practically independent of the load no adjustment of 
the phase advancer is required during operation. Once ad- 
justed for unity power factor at full load the motor will run 
at unity power factor from about one-third load to 25 per cent. 
overload, The phase advancer can be designed to draw a 
leading current from the mains up to the maximum heating 
capacity of the motor. 

The three rotor leads of the induction motor are connected 
to the three-phase advancer armatures each of which is situated 
in a two-pole field magnet, and oscillates with the frequency 
of slip of the induction motor. The rotor leads are connected 
direct to the armatures, and the armatures themselves are 
mesh connected. Separate excitation for the phase advancer 
is necessary, but the excitation energy is very small. being 
normally about 0:5 per cent. of the output of the motor. 


The Westinghouse phase advancer may be regarded as an 
exciter connected in circuit with the rotor winding of an 
induction motor, and is driven by a belt or other suitable means 
from the motor shaft. It generates magnetising current 
alternating at the frequency of slip, the value of which, if 
great enough to create the magnetic flux in the motor, will 
enable the motor to run at unity power factor. By increasing 
the excitation a leading current may he drawn from the 
mains within the heating capacity of the motor. The appa- 
ratus is self-exciting, and the rotor leads are connected direct 
to the armature of the phase advancer through suitable brush 
gear. In order that the current in the rotor may be made to 
exercise the necessary magnetising effect it must lead in 
phase on the E.M.F. generated by the rotor slip, and to obtain 
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Fia. 4.—G.E.C. “ Kapr ” PHASE ADVANCER FOR 350 H.P. INDUCTION 
MOTOR. 


this a leading current is necessary ; this is effected by the 
armature, similar to a direct-current armature, which revolves 
in a magnetic field excited by a leading current. The leading 
exciting current is obtained by using the current in one phase 
to excite the field coils and produce flux which generates E.M.F. 
in another phase. : 

` Owing to the somewhat high cost of both types of phase 
advancers their use is practically confined to large motors. 
Provided the motor is capable of taking a leading current, 
which is generally the case, it is possible by means of the phase 
advancer to arrange for the motor to correct for other motors 
forming part of the total load. As an example, if a con- 
sumer’s total load amounts to 800 kw., consisting of one large 
motor having an input of 500k.v.a. at power factor 90 per 
cent. lagging and 500 k.v.a. of small motors with an average 
power factor of 70 per cent. lagging, the average power factor 
of the total load being about 81 per cent., it is possible by run- 
ning the large motor with a leading power factor of 95 per 
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cent. to bring the power factor of the whole load up to about 
96:8 per cent. l 

If the consumer pays for energy on the basis of a fixed 
quarterlv or annual charge per kilovolt-ampere of demand, 
the cost of the phase advancer would in a short space of time 
be recovered from the saving in the cost of energy. 


(b) Static Condensers.—The principal makers of the static 
condensers are the British Insulated & Helsby Cables (Ltd.). 
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who have as a result of many years` experience developed a 
condenser of the oil immersed self-sealing type. The con- 
densers are manufactured in units of about 1 mfd., the units 
being assembled in sealed cases in such numbers as may be 
required. 

The efficiency of the condenser is very high, being about 
99-5 per cent., and the temperature rise does not usually 
exceed about 20°F. A great advantage of this form of con- 
denser lies in the fact that there are no moving parts, but, on 
the other hand, a serious disadvantage is that the capacity is 
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constant unless means are provided for switching the con- 
denser in and out, section by section, in which case attendance 
is necessary. 

Fig. 5 illustrates a B.I. & H. static condenser. 

To be really effective the static condenser should be in- 
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stalled at the point of consumption, in order to relieve the 
wattless current from service and distributing mains, sub- 
station, &c., and right back to the power station. Although 
the installation of large static condensers may be found eco- 
nomical, in some cases, a far wider field of use should be found 
in dealing with smaller consun.ers on supply mains of, sav, 
10 to 100 k.v.a. Ifthe consumer pays on the basis of a fixed 
charge per kilovolt-ampere he will naturally have a strong 
inducement to install a static condenser, but. even if the supply 
authority is not fortunate enough to have such terms it would 
undoubtedly in many cases be a paying proposition for a con- 
denser to be installed on the consumer's premises, at the cost 
of the supply authority, which would correct not only for the 
consumer's low power factor, but possibly for other loads of 
low power factor in the immediate neighbourhood, and thus 
avoid the cost of laying additional distributing cables, and 
possibly the provision of additional transformer capacity in 
the sub-station. Taking as an example a load of 75 kw. at 
15 per cent. power factor it would be possible to raise the 
power factor to 95 per cent. bv installing a static condenser 
having a capacitv of 750 mfd., the overall dimensions of 
which would be 3 ft. 3 in. wide by 3 ft. 9 in. high by 2 ft. deep. 
The demand would be reduced from 100 k.v.a. to 79 k.v.a.. 
the equivalent of a saving of 21 k.v.a., and assuming the con- 
sumer pays a fixed charge of £3 per kilovolt-ampere per annum 
this would be the equivalent of a saving of £63 per annum, and 
should enable the consumer to recover the capital expenditure 
in about 2} to 3 years. 


(c) Rotary Condens:rs.—Where, however, the consumer's 
load consists of a number of comparatively small induction 
motors, it is necessary to resort to the installation of a power 
factor rectifier (c). Such a machine, known as a rotary con- 
denser, is a specially designed synchronous motor running 
light on the sub-station ’bus bars, and over-excited to give its 
normal full-load output in kilovolt-amperes at approximately 
zero power factor leading ; a direct coupled exciter is necessary 
where separate excitation is not available and for starting a 
starting motor or other starting device as for the ordinary 
synchronous motor. Fig. 6 illustrates a B.T.-H. rotary con- 
denser of the type described. 

The energy consumption of the machine would be that due to 
losses in excitation, windage, friction, &c., and when running at 
full-load would amount to approximately :— 
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As I have previously mentioned, the onus of installing a 
power factor rectifier should rest on the consumer, and in ordet 
to show that from the consumer's point of view it would be a 
sound proposition to install such plant, let us consider an 
example based on the installation of a rotary condenser. 
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EFFECT UPON CONSUMER. 


Consumer's Load 4,000 kw. at 80 per cent. Power Factor —The 
installation of two 1,000k.v.a. rotary condensers would raise 
the power factor as follows :— 

AB=Load in kilowatts, 4,000. 
AC=Load in kilovolt-amperes, 5,000. 
Pı =Angle of lag—cos~’ 0-80=-37 deg. 
CD==-Losses in phase advancers at unity P.F.=100 kw. 
CF =Total input of phase advancers 2,000 k.v.a. 
Da =cos~’ 0 05 = 2°50. 
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DF =Cos 2°50’ x 2,000=1,997°6. 

DE=BC=tan 9, x4,000=3,014-4. 

EF=DE - DF=3,014-4 — 1,997 -6 =1,016-8. 
o,=Angle of lag with phase advancers in operation 


1,016-8 , : 
=tan- e : 100 )= tan-’0-218=14°. 

Power factor=cos 14°=0-9703, say, 97 per cent. 

The power factor of the consumer's load would therefore be 
increased from 80 to 97 per cent. 

Assuming M.D. rates as set out in the foregoing schedule, 
the saving to the consumer would be :— 


Per quarter. 
£4,000 0 0 
2,887 10, 0 


P.F. =5,000 k.v.a. at 16s. 
P.F. =4,125 k.v.a. at 14s. 


4,000 kw. at 80°, 
4,000 kw. at 97°, 
£1,112 10 0 


Difference ............ccceseccc cee eee : 


Less— 

Losses in each machine equal 50 kw., 
therefore consumer’s maximum demand 
Would be increased by 100 kw., which is 
chargeable at 14s. per kilowatt per 
quarter 0... .ccccuccccceccercccescceananenaaces = 

Losses energy 100 kw. x 12 hours per day 
x 300 days x0°35d. perunit ............ = 


wt 
ie) 
Qı 


0 0 
0 0 
— 595 0 0 


SAVIT oo eres: £517 10 0 
A consumer with a load of 4,000 kw. would, under average 
conditions, consume, say, 4,000,000 to 5,000,000 units per 


Power Station 


Me TE 


B. T C. 
Load 8000 Load 8000 K.W. 
dpr" j ' 80% P.F. 
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annum, and with a running charge on a sliding scale basis the 
energy losses of the rotary condensers would be chargeable at a 
very low rate ; 
well within reach. 

The saving- would therefore be £517. 
equivalent to £2,070 per annum. 

The cost of two 1,000 k.v.a. rotary condensers complete with 
L.P. switchgear for, say, 400 to 500 volts, three-phase 50-cvcle 
supply, would at the present day amount to about £3, 200 to 
£3,500; adding to this sum other attendant costs the total 
expenditure would be, sav, £4.000. The consumer would, 
therefore, recover 50 to 55 per cent. of the capital expenditure 
during the first 12 months. 

Consumer's Load 1,000 kw. at 75 per cent Power Factor.—The 
installation of a 750k.v.a. rotary condenser would raise the 
power factor to approximately 99-15 per cent., and working on 
the same basis as before, but losses (35 kw.) energy at 0-45d. per 
unit, the saving to the consumer would amount to approxi- 
mately £620 per annum : the cost of a 750 k.v.a. plant for L.P. 
supply as before would at the present day involve an expendi- 
ture of about £1,800 to £1,900. 


10s. per quarter, 
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the figure of 0-35d. per unit should therefore be- 
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EFFECT OF POWER FACTOR ON THE POWER STATION AND 
~ DISTRIBUTION SYSTEM. 


The effect of the improvement of power factor on the supply 
authority’s generating and distributing plant is best illus- 
trated by considering an example (sce Fig. 8) :— 


1. Load on Power Station without Power Factor Rectifiers.— 
Load B=8,000 kw. at 75 per cent. P.F.—10,680 k.v.a. 
Load C=8,000 kw. at 80 per cent. P.F.—10,000 k.v.a. 
Combined, 16,000 kw. at 77-53 per cent. P.F.—20,640k.v.a. 


2. Load on Power Station with Power Factor Rectifiers.—By 
installing at point C four 1,000 k.v.a.. rotary condensers, the 
power factor would be raised to 97 per cent., and losses 
energy, ?7.e., increases, in demand, 200 kw. 

Load B 8. 000 kw. at 75 per cent. P.F.=say, 10,680 k.v.a: 
Load C 8,200 kw. at 97 per cent. P.F.=sav, 8,450 k.v.a. 
Combined, 16,200 kw. at 87-2 per cent. P.F.=sav, 18.600 k.v.a. 

It has been assumed that the installation of power factor 
rectifiers at point ` B ” is not possible. 

The installation of the four 1,000 k.v.a. rotary condensers at 
“ C” would, therefore, reduce the wattless load in the power 
station by 20,640—18,600=-2,040 k.v.a., and provided the 
prime movers and boiler plant are able to deal with the lad 
this 2,040 k.v.a. capacity would be available for other con- 
sumers. 

Other important points are the following :— 

(a) The losses in the mains connecting A to C vary inversely 
as the square of the power factor. 

(b) To deal with load C without power factor rectifiers would 


involve the installation of sub-station transforming plant, 


having a capacity of 10,000 k.v.a. as compares with 8,450 k.v.a. 
in case (2). 

The foregoing should serve to show that in many instances, 
both from the consumer's and the supply authoritv’s point of 
view, the installation of power factor rectifiers by the consumer 
is a practical and sound proposition. 


APPENDIX. 

Rotary Oinin in the U.S.A.— [ince writing the foregoing, 
the author has received from the American _ Westinghouse 
Electric & Mfg. Co. a copy of their treatise on “ Power Factor 
Correction,” by Nicholas Stahl, and dated August, 1917. A 
description is given of numerous very large rotary condensers, 
including two each of 15,000 k:v.a., designed to run at zero 
power factor leading or lagging, and speed 375 revs. per min. ; 
these machines are installed, not primarily for the purpose of 
power factor regulation or control for a particular load, but 
rather for the maintenance of voltage of a transmission line. 
To anyone seriously interested in the question of power factor 
improvement, a study of this Westinghouse treatise will be 
found of great interest. 
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The Ultra-Violet Spectrum of the Tungsten Arc.—Ina 
“Journal ” of the Franklin Institute, 
Mr. M. Luckiesh remarks that there is not available a light- 
source giving a continuous spectrum between 200u and 400p. 
Moreover, some arc-sources which yield useful spectra are not. 
sufficiently steady for all work. A tungsten arc can, however, 
be made to work very steadily in certain gases, and the author 
describes some experiments on such an arc enclosed in a vessel 
with a plane glass window. Commercial argon, containing 20 
per cent. of nitrogen, was used for the inert gas. Spectro- 
grams were made for currents from 0-3 up to 5 amperes. For 
the lower currents the ultra-violet spectrum between 200.1 
and 300x is relatively weak, but for currents from 1 ampere 
upwards better results were obtained. Photographs of the 
spectrum for this range of currents are presented. The spectrum 
between 300uu and 4002 is practically continuous, although 
short exposures show that it is somewhat fluted in character. 
Above 300 it consists of closely adjacent lines. The arc- 
voltage varied from 28 to 16 volts, the consumption being 5 to 
80 watts. The arc is quite steady and appears well adapted to 
the study of many phys-cal and chemical problems. 


> 
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Leeds Automatic Exchanée. 


By J. HEDLEY. 


The above exchange was brought into service at 2.0 p.m. on 
May 18, and as the equipment embodies the latest developments 
in automatic telephone exchange working, and is the largest in this 
eountry, a brief description will probably be of interest. The plant 
is housed in a new building of fireproof construction in Basinghall- 
street. This building comprises five floors, including the basement. 
The superintending engineer and the district manager's staff occupy 
the basement, Ist, 2nd and a portion of the 3rd floor. The auto- 
matic plant is fitted on the 4th floor, and a portion of the 3rd floor 
is reserved for growth. 

The equipment provided is as follows :— 

a) 6,800 primary line switches, fitted on 68 units, with floor 
capacity for accommodating 15,000 lines. 

(b) 900 secondary line switches arranged in 45 divisions of 20 
switches each. 

(c) 840 lst selectors fitted on 5 boards. 

(d) 810 2nd selectors fitted on 5 boards. 
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one secondary line switch in divisions 31 to 40, thus enabling each 100 
subscribers to have a choice of 100 1st selectors. The 900 secondary 
line switches have access therefore to 450 Ist selectors, the remaining 
390 Ist selectors are directly associated with junctions from Leeds 
manual board and distant exchanges, for the completion of call: 
direct by means of dials associated ‘with the cord circuits at these 
exchanges. 

From each of the 840 Ist selectors the 10 levels have outlets to 
deal with the following classes of traffic :— 

Level 0.—Calls to Leeds manual board for trunk and junction 
calls from subscribers and distant exchangés. 

Level 9.—To 2nd selectors for calls to inquiry and for test and 
official calls. 

Levels 8, 7, 6, 5,4, 3 and 1. Dead Levels.— Reserved for growth 
at Leeds and for subscribers’ circuits at Roundhay, Stanningley, 
Chapeltown, Morley, Headingley, and other sub-exchanges in the 
Leeds local area—when automatic working is extended thereto. 


Photo by Stewart Bale, Liverpool. 


Fio. 1.—-PRIMARY LINE SWITCHBOARDS, WITH Doors REMOVED, To SHOW 100 PRIMARY LINE SWITCHES ox Eacuo UNIT. 
THE CONNECTORS ARE FITTED ON THE OTHER SIDE OF THESE SWITCHBOARDS. 


(e) 730 3rd selectors fitted on 5 boards. 
740 connectors fitted on 68 units shown under (A). 
290 repeater circuits for calls to manual board from 
subscribers. 

(h) 40 repeater circuits for calls to manual board from distant 
exchanges dialling in. 

(i) 20 repeater circuits to Leeds telegraphs for phonogram calls. 

(j) ‘100 repeater circuits for calls incoming from distant ex- 
changes dialling in on high resistance circuits. 

(k) 2 charging sets, motor 220 volt 50 cycles two-phase, generator 
300 amps. at 65 volts. 

(1) 2 ringing machines one driven from supply mains, cne from 
46 volt battery. 

(m) 2 46 volt batteries each 1,588 ampere hours capacity. 

(n) 6 test clerks’ testing positions. 


TRUNKING SCHEMF. 


Of the 68 primary line switch units, 46 have 10 trunks each, and 
22, 20 trunks each, i.e., a total of 900 outgoing trunks. Each of 
these trunks is cross-connected to a secondary line switch, in a 
different division, each such division having access to 10 lst selectors. 
This scheme of distribution spreads the traffic more uniformly over 
the whole group of Ist selectors ; e.g., the 10 secondary line switch 
divisions 31 to 40, each fitted with 20 secondary line switches, are 
associated with the 10 outgoing trunks from 20 primary line switch 
unitsof 100 lines each-—each one of the 10 trunks being connected to 


Level 2.—To 2nd selectors for calls to Leeds subscribers at present 
numbered 20,000 to 27,299—21,500 to 21,999 and 27,300 to 29,999 
at present spare. | 

The exchange is of the full automatic Strowger type for a five- 
figure system. Each subscriber's line terminates on a primary 
line switch circuit which, when energised by the removal of the 
receiver, extends the subscriber via a secondary line switch to one 
switch out of a group of selectors. This apparatus receives the im- 
pulses from the subscriber's dial for the first digit, and extends the 
line to a 2nd selector to accept the impulses for the 2nd digit, simi- 
larly a 3rd selector deals with the 3rd digit and finally a connector 
receives the tens and units digits and connects the calling subscriber 
to the wanted line. 

Trunk and junction calls originated by subscribers are obtained 
by dialling ‘‘ 0," and 200 outlets are available for this service. Tese 
lines terminate on manual positions in the Leeds trunk exchange: 
fitted with a multiple of the junctions and short trunk circuits out- 
going to other exchanges, so that, as far as possible, a “ no delay 
service for such calls will be effected. ‘‘ Long distance ” calls are 
ticketed and mature from a group of additional positions in the 
trunk exchange, each position being fitted with a group of junctions 
outgoing to the automatic exchange; 223 junctions to the auto 
matic exchange are available, each terminating on a lst selector 
switch. Calls from distant sub-exchanges for Leeds subscriber 
are dialled direct by the sub-exchange operators ; 144 circuits 4 
operated in this manner, each circuit terminating on a Ist selector 
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in the automatic exchange. To obtain trunk and junction calls 
over these circuits the sub-exchange operator dials “ 0 ” and obtains 
the manual operator in the Leeds trunk exchange; 40 circuits, 


THE ELECTRICIAN. 


separate from tho39:used by subscribers, are provided for this 
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to the manual position. The circuits are therefore dealt with 
precisely on manual lines for originating calls. Calls incoming to 
such numbers are, however, dealt with automatically in a similar 
manner to an ordinary automatic subscriber. Coin-box and party- 
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Photo by Stewart Bale, Liverpool. 


Fic. 2.—Ist SELECTOR SwiTCHBOARDS. 


purpose. $This group of lines is marked to indicate to the Leeds 
operator that the call is from a sub-exchange and will be controlled 


at that point. 
The manual board in the trunk exchange also deals with calls 


Fic. 3.—2ND AND 3RD SELECTOR SWITCHBOARDS. 


originated by call office subscribers, so that the necessary fee can be 
collected. Two 100 line-switch units are set apart for this service, 
the trunks outgoing from these units being wired so that imme- 
diately the receiver is taken off the hook the caller is connected 


line subscribers are dealt. with on a full automatic basis. The forme 
have access to a separate group of “0” level circuits for trunkfand 
junction calls to indicate to the operatoť that the coins should be 
deposited before the connection is established. For calls to auto- 


Photo by Stewart Bale, Liver pool. 
THE FORMER ON THE LEFT, AND LATTER ON THE RIGHT. 


matic subscribers the apparatus at these subscribers’ offices is 
designed to short circuit the transmitter, when the called subscriber 
replies, until the penny is deposited. The party line subscribers 
are arranged on a two-party line basis, one subscriber, ‘‘ X,” being. 
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rung on the “‘ A”? line and the other, “ Y,” on the “ B” line; each 
subscriber is allotted a separate number in a different hundred group, 
the connector switches of the ‘ Y”’ group being arranged to ring 
on the “ B ” line instead of on “ A ” line as for other switches. 

Originating calls from party line subscribers are dealt with on a 
line switch common to the two subscribers and mature similarly to 
ordinary direct subscribers. 

The necessary electrical energy for operating the automatic 


Photo by Stewart Bale, Liverpool. 
Fio. 4.—Power Boarp axp MOTOR GEXEBATOBS. 


exchange switches and providing the talking current for the sub- 
scribers’ instruments is derived from a 46-volt storage battery: 
This battery is in ‘duplicate so a3 to eliminate any risk of breakdown, 
one battery is kept charge’ whilst the other is in service. The 
batteries are charged by a motor generator set driven from the 
electric supply miins. 


The automatic exchange equipment embodies the latest develop- 
ments, in automatic telephone exchange working. 

l. Facilities are available on primary line switch units for cross- 
connecting subscribers’ lines to any line switch, thus affording 
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means for “distributing the originating traffic equally ¿throughout 
the exchange. a 

2. Necondary line switches are fitted between the primary line 
switches and lat selectors, to enable the originating traffic from 


Photo by Stewart Bale, Liverpool. 
Fia. 5.—Sıx Testrxa Positions'anD MAIN DISTRIBUTION FRAME. 


each group of 100 subscribers to be spread over a larger group of 
selectors. This scheme provides‘for the distribution of the traffic 
more uniformly over the entire exchange, and so affords better 
traffic conditions. Aw, i 

3. When the called subscriber is engaged, a ‘‘ busy back¥’ tone 
is given to the originating subscriber; if the engaged subscriber 


~- 


Phote by Stewart Bale, Liverpool. 
Fic. 6.—GENERAL VIEW, INDICATING CABLING AND LAY-OUT OF AUTOMATIC PLANT. 


is called from the manual board, a “ busy ” flash signal is trans- 
mitted to the operator’s cord circuit. 
4. When a called subscriber replies, the ringing current is tripped 


immediately. 


May 31, 1918. 


5. The number of routes incoming to any unit can be varied 
without altering the permanent wiring. Increases in load incoming 
to any unit can thus be dealt with by merely inserting a connector 
switch on one of the spare multiple banks provided. 

6. The meter of the originating subscriber is operated for com- 
pleted calls between two automatic subscribers only. 

7. Each switch, and the outgoing and incoming routes for each 
switch, are so designated as to enable calls to be traced backwards 
or forwards to the next switch without difficulty. 

8. An alarm circuit is extended to the manual board during the 
night and on Sundays, when no engineering staff is on duty in the 
automatic exchange. The alarm is associated only with those 
circuits which actually affect the working of the exchange such as 
fuses blown and failure of ringing. 

9. The master switch controlling the line switches associated 
with each primary and secondary switch unit, can be removed 
without displacing the line switches. | 

10. Standard positive supervision is afforded on the manual 
positions in the Leeds trunk exchange on all calls to and from 
automatic subscribers. Similar facilities are afforded to the sub- 
exchange operator dialling direct on the automatic exchange. 


Fig. 1 shows a view of a portion of the primary line switchboards. — 


It will be seen from the three units on the righ, that each unit 
accommodates 100 primary line switches in four groups of 25 each. 
Fig. 2 shows a group of Ist selector switchboards ; that on the right 
accommodates 100 Ist selectors used by sub-exchanges dialling in 
direct. Fig. 3 shows 2nd selector switchboards on the left and 3rd 
selectors on the right. The former shows very clearly the terminal 
assembly provided at the end of the switchboard, to enable varia- 
tions in the trunking scheme to be made, to meet the traffic to be 
carried. The 20 groups of terminals are arranged in two vertical 
groups of 10 levels. 0, 9, 8, &c., to 1, one group from the levels of the 
switches on the left of the selector switchboard, and one from the 
switches on the right. Fig. 4 illustrates the two charging machines 
and power board. Fig. 5 shows the six testing positions at the front 
and the fuse side of the main distribution frame and primary line 
switchboards in the rear. Fig. 6 is a general view of the plant to 
indicate the cabling scheme and general lay out of the plant. 

The whole of the automatic equipment has been manufactured 
and installed by the Automatic Telephone Manufacturing Co., 
Liverpool, in accordance with a specification prepared by the 
engineer-in-chief of the Post Office—Sir William Slingo. In addition 
to Leeds, automatic exchanges rendering public service now exist 
at Accrington, Blackburn, Chepstow, Darlington, Dudley, Epsom, 
Hereford, Newport (Mon.), Paisley and Portsmouth. Much depends 
on the working of the Leeds equipment, which may be considered 
as a fair representation of the service conditions to be rendered 
at other large provincial towns, and its behaviour will be watched 
with keen interest by all concerned. 


Trade Parliaments and Their Work. 


By E. J. P. BENN. 
VI. RESTRICTIONS AND PLEDGES. 


As soon as the war was properly started Parliament was asked 
to pass an enactment known as the Defence of the Realm Act. At 
that time we were working with h Government machine of a well- 
known model, and with Departments with whose habits and pro- 
ceedings the community in general was fairly well familiar. No 
sooner had the Defence of the Realm Act been put upon the Statute 
Book than the process began of commandeering hotels and starting 
new Government Departments. Ever since we have been adding 
week by week to the army of persons who control us in one way or 


another. We have almost reached the stage when every commodity ` 


has its own office with its own controller, and it is estimated that 
there are to-day at least 80 authorities having the power to issue 
regulations under the Defence of the Realm Act. This is the way 
that we carry on war, and so long as the restrictions and regulations 
to which we are daily required to conform have for their object the 
defeating of the enemy no one is entitled to complain. A very large 
volume indeed would be necessary to catalogue all the regulations 
that have been issued in the last four years under the name of 
(Z9 DORA.” 

There are very few men in business who profess to be acquainted 
with more than a percentage of the rules-which have been laid down 
for their conduct. If a new piece of business is contemplated, the 
habit now is to turn to the regulations or to inquire of the appropriate 
Department, in order to make sure that one or other of the intricate 
orders is not infringed. There are.still a number of simple creatures 
who are comforting themselves with the fond delusion that at the 
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end of the war the repeal of the Defence of the Realm Act is a matter © 


of course. and that the restrictions and regulations which have been 
made under it will, on one happy morning in the future, suddenly 
disappear. They think of the glorious days when their liberty will 
be restored, and when we shall be able to go back to that traditional 
freedom and independence of action which has always been the 
leading characteristic of this country. Such views can only be 
excused on grounds of ignorance. , The restrictions under which 
we suffer so severely have been imposed gradually ; the process has 
been a gentle_one, and we must give our rulers credit for having, so 
far as they were able, considered at every turn the delicate machinery 
of commerce with which they were dealing. There is nothing so. 
sensitive and nothing so susceptible to shock as trade and commerce, 
and it is at least arguable that a sudden restoration to the old con- 
ditions might prove absolutely disastrous. It is more than likely 
that upon expert examination it will be found advisable to go 
through the process of undoing the last four years at a gentle pace 
and in such a way that the conditions for which we long so earnestly 
may be given to us only when we are fitted and able to enjoy them. 

It will be seen that this question of Government restrictions is 
intimately mixed up with the question that we have already dis- 
cussed—Demobilisation and Government Stores—and very little 
thought will be sufficient to show that great dangers are ahead unless 
the people who really understand the necds of each of our trades 
are prepared to apply their minds to the preparation of plans which 
will give them the maximum opportunity to get back to normal and 
satisfactory conditions. Each Trade Parliament should prepare a 
schedule of all the Defence of the Realm Regulations which have any 
bearing upon the trade it represents, and, working from such a 
schedule, each Parliament should prepare a detailed statement as to 
how best these regulations should be removed. It will probably be 
found convenient and wise to start by the removal of some of them 
only, but which these may be none but the trade itself can say. It 
will undoubtedly be found wise to continue for a time some of these 
restrictions, and here again this is a matter which can only be settled 
by experts in conference. TAT 

‘Another branch of work very closely akin to war restrictions 1s 
that connected with war pledges. War pledges have been given, not 
only to trade unions but to many other parties, such as bankers and 
merchants. The Government, on behalf of the nation, has distri- 
buted promises lavishly, and these promises, so far as most of them | 
are concerned, will thoroughly justify the old reference to the pie- 
crust, as very few of them will, in the nature of things, ever be kept. 
The attitude of the Labour Party is that they recognise the impos- 
sibility of redeeming war pledges, but they cling, nevertheless, to 
those pledges, as they are fully entitled to do, as a basis for bar- 
gaining. * 

All these pledges, to whomever they may have been given, must 
be studied and plans must be made in advance with regard to them. 
It is quite unthinkable that we should attempt to face the crisis of 
peace with this series of problems under present conditions. The 
crisis of peace, and that is indeed what it must be, will be sufficiently 
serious from the business man’s point of view in any case, and unless 
pains are taken beforehand to settle such questions as permit of 
previous consideration the crisis may assume disastrous proportions. 
It is easy to talk of getting on with the war, and make this the excuse 
for neglecting to think of questions of reconstruction. On the other 
hand, those who are prepared to look below the surface in this 
matter will realise that it is our bounden dgity to those who are 
sacrificing their all to the purposes of the war that we should en- 
deavour to prepare a state of affairs in which they will at least stand 
some chance of finding a welcome when they come home. , 


pe (To be Continued.) 


Electric Vehicles in the United States.—The “ Electrical 
Review and Western Electrician ” emphasises the possibilities 
of the electric truck and the need for publicity on this subject. 
It is estimated that 75 million dollars are spent annually on the 
delivery of groceries alone in the United States. There are 
many articles for which the cost of delivery forms a consider- 
able proportoin of the total cost. Thus, the Census Bureau 
finds that the cost of departmental store deliveries is in several 
cases 2 per cent. of the total cost, but the corresponding pro- 
portion for milk and dairy produce is 12 per cent., for wood and 
coal 19 per cent., and for ice delivery 45 per cent. It is sug- 
gested that for town deliveries electric vehicles might well 
take a considerable share of the work now being done mainly 
by petrol motors or horse labour. 
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Industrial Peace. 


Next to the vigorous prosecution of the war, the industrial 
and commercial conditions in this country in the near future 
must be regarded as the most important subject, and one 
to which immediate attention should be given. The con- 
ditions when peace returns will be so very different from 
those of the past that the methods hitherto used will no 
longer be applicable. Owing to the huge war loans that 
have been raised, there will be an unprecedented annual 
payment for interest which must be met by the country. 
Taxation, therefore, will be heavy, and it is essential that 
our industries and commerce should be in such a prosperous 
condition that thev can bring in a large part of the required 
revenue. In other words, our production must be on an 
increased scale. 

In order that this should be achieved, the amicable 
working of Capital and Labour is one of the first essentials, 
and to this subject many writers have recently paid atten- 
tion. , One of the latest is Mr. ALEXANDER RAMSAY, in @ 
book entitled ““ Terms of Industrial Peace.”* Mr. Ramsay 
has the advantage that he has not only lived as a workman, 
but that he has a knowledge of commercial and industrial 
organtsations. He is thus qualified to speak from practical 
experience on both sides. He does not hesitate to criticise 
both Capital and Labour, and we are in agreement with him 
in the view that criticism is merited by both parties. There 
is no question that many employers are not sufficiently 
broad-minded, and many do not realise their responsibilities. 
We think, however, it must be admitted that the most dis- 
quieting feature is not in regard to the employers ; it is the 
fear that Labour may make not merely legitimate demands, 
but demands which are excessive and impossible. This fear 
is supported by a resolution adopted by trade unionists in 
1916. From the workman’s point of view, the proposals 
embodied in this resolution are no doubt excellent and 
desirable ; but from the employer’s point of view they are 
impossible, unless the workers are prepared to offer some 
compensating advantage. 

Mr. Ramsay points out the futility of making excessive 
demands. He also refers to many labour questions, and 
makes criticisms sympathetically, but without hesitation. 
He deals with such "questions as the effect of raising the 
wages of unskilled men, the education of foremen, the pos- 
sibility of increasing production by both employers and 
employees and the mental attitude of Labour. When we 
come to the question of increasing production, the figures 
given by the author for the output per man per annum give 
rise to considerable misgiving. A case is quoted in which 
the output per man per annum in an American organisation 
is £805, whereas the. corresponding figure in sound British 
concerns has varied from £250 to £450. The output per man 
is a figure of vital importance, and if this figure, in a country 
with which we are in competition, is double our figure, the 
hand'cap so placed on the English employer puts him at a 
terrible disadvantage, and may threaten the very existence 
of our industries. There is also the important factor that 
men in the United States have no objection to working under 
conditions of speeding up, nor to ana ytical watchfulness, 
which the workmen of this country would not tolerate for a 
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moment. The result is that, not only do they get through 
more work, but they earn higher wages. 

If there is to be industrial peace after the war, there is no 
question that the attitude of Labour must be different in the 
future from what it has been in the past. This fact, we 
are glad to see, is already recognised by many trade union 
officials, but what of the rank and file? Will they also be 
prepared to accept the position ? Here it is, we fear, that 
difficulties will arise. It must, however, be recognised by 
trade unionists that thev form only a section of the State, 
and, in the words of Mr. Ramsay, they must cease to act as 
if they are a body at war with authority. 

Mr. Ramsay makes certain suggestions with a view to 
stopping strikes. He does not mention Workshop Com- 
mittees nor Joint Industrial Councils, as suggested in the 
Whitley Report, which is rather curious considering that 
the book was published this vear. Apart, however, from 
these important means of avoiding friction, there should 
undoubtedly be some method of preventing strikes after an 
agreement has been reached. The suggestion made by Mr. 
Ramsay is that trade union funds should be liable to penalty 
when the men remain on strike—axsuming, of course, that 
an agreement has been reached. We doubt if this sugges- 
tion will be acceptable to the trade unions ; but it is cer- 
tainly desirable that the rank and file should not have it in 
their power to take up an attitude in defiance, not only of 
their own officials, but of the Government also. 

Mr. Ramsay also makes a suggestion for limiting the 
profits of companies. This is to the effect that a company 
with an invested capital of not less than £50,000 should not 
pay a dividend higher than a specified figure ; but that, in 
the event of a higher dividend being earned, half the excess 
profit would be paid to the State and half would be left in 
the hands of the company for the express purpose of 
extending plant and buildings. Thereis, no doubt, some- 
thing to be said in favour of such a suggestion; but it 
appears to us that limitations of this kind always suffer 
from the defect that if the State is to limit profits on the one 
hand they should guarantee minimum profits on the other. 
Why should many shareholders lose their money, or receive 
nothing for it, if, when a concern is successful, they are 
liable to have their profits limited to a certain figure ? This 
is one of the many thorny points with which the questions 
of Capital and Labour abound, and with which Mr. Ramsay 
deals in a practical way. We commend his book to our 
readers, who should certainly make themselves familiar- 
with these most important problems. 


Reviews. 


The Lighting Art ; Its Practice and Possibilities. By M.LUCKIESE.. 
(London: Hill-Publishing Co.) Pp. ix.+229. 10s. 6d. 

This volume adds another to the considerable series that 
have recently appeared dealing with illuminating engineering. 
The author aims at discussing lighting problems in a simple 
manner, dwelling on “ common sense ” considerations, and 
artistic principles, rather than on technicalities. Consequently 
there are relatively few calculations in the book. except a few 
included under `“ Computations and Data ” (Chapter XXII.) 

In the early part of the book he traces the general develop- 
ment of the art of applying light in the service of man, and 
secks to show how the expert illuminating engineer may be 
expected to develop. Chapters are devoted to * The Ex- 
pressive Possibilities of Light, ? ` Variety in Lighting,” and 
“ Distribution of Light.” Subsequently the influence of 
colour in illumination is dealt with, the ground covered under 
this head being generally similar to that in another recent 
volume by the same author (“ Colour and its Applications ”’)- 
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In dealing with lighting and architectural effects, the author 
has some interesting things to say on the use of shadow and 
contrast ; for example, the reversal that occurs when pillars 
appear dark against a light background by artificial light, 
Instead of the reverse appearance associated with davlight. 
The design of the portable light is dealt with in some detail, 
the best height of reading lamps being analysed, and some 
useful recommendations made. There are other chapters 
on special aspects of lighting (industrial, stage, publie build- 
ings, &c.). 

The book is readable, and the author has consistently 
followed the laudable aim of stating ideas in simple non- 
technical terms suitable for the general public. There is a 
need of books of this kind. At the same time parts of the book 
appear somewhat discursive, and, as we observe that the author 
has other works still in the Press. we would caution him to 
avoid undue expansion and repetition. 

A Temperature Conversion Table. 
ment Co.) 6d. post free. 

A very useful chart has been issued by the Cambridge 
Scientific Instrument Co. to facilitate the conversion of degrees 
of temperature from Fahrenheit to Centigrade, &c. The two 
scales of temperature are inscribed side by side in red and black 
ink, and are arranged in an ingenious spiral form, which 
permits of considerable accuracy and is conducive to economy 
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in space. In addition,the conversion formule are stated at 
the foot of the chart. The remaining space at the sides of the 
chart are devoted to a number of useful tables of melting and 
boiling points, melting points for standardisation purposes, 
specific heats, thermal conductivities, &e. The chart will be 
useful to all those concerned with temperature measurements, 
both in laboratories and in metallurgical works where tem- 
perature-measurement is now carried on in a much more 
precise manner than was the case a few vears ago. 

Lloyd's Diagram for Calculations. By H. G. LLOYD. 

E. & F. N. Spon, Ltd.) 2s. 6d. net. 

This card-calculator, designed by Mr. H. G. Llovd, is 
intended to facilitate simple multiplication and division, 
proportions and the determinations of square and cube roots, 
ke. [t utilises two similar numbered horizontal scales with 
vertical scales at either end, products of numbers, &c., being 
obta ned by reading on cross lines, which intersect the hori- 
zontal and vertical series of lines drawn from corresponding 
points on the two pairs of scales. For simple calculations 
this chart would, no doubt, be useful, when a little practice 
in its application has been attained. It is, of course, on the 
lines of the slide rule. 


< 
Terms of Industrial Peace. By A. Ramsay. (London: Constable 
& Co.) Pp. ix.-+144. 3s. net. 


We deal with this book in our leading article. 


(London * 
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Some Transient Phenomena in Electrical Supply 


Systems. 


By Prof. E. W. MARCHANT, D.Sc. 
(Concluded from p. 64.) 


Summary.—This Paper records a number of oscillograms taken on the Liverpool Corporation electric supply system. 


In order to 


explain the results observed on the central station records, a number of tests are included of similar phenomena observed under 
laboratory conditions, in which the instant of closing circuit has been controlled. The theories of the various transients are discussed. 


CURRENT-RUSH ON SWITCHING-IN UNDERGROUND CABLES AND 
CONDENSERS. ° 


When high-tension transmission lines and cables of great length 
were first installed the rise in pressure and the rush of current to the 
<able which was liable to occur when the cable was first switched in, 
were hardly appreciated. Later on the cable was often connected 
first through a high resistance, usually a water resistance, and then 
direct to the line in order to avoid pressure rises. Nowadays a large 
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factor of safety is used in the design of cables and insulators and such 
devices have become less necessary. In this country long lengths of 
underground cable are used, which have a comparatively small 
inductance. An unloaded feeder is usually switched on by con- 
necting it through a transformer to a number of generators. The 
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transformer has considerable inductance due to magnetic leakage 
and the generator also possesses inductance. The conditions may be 
represented by an inductive circuit which is suddenly connected to a 
condenser, and may be readily reproduced in the laboratory. 

In order to demonstrate the effects which may be expected under 
such conditions, a number of records have been made of the current 
and P.D. on a condenser at the instant of closing circuit, several of 
which, referring to a 30 kw. 200-volt 50 “ alternator, are repro- 
duced in the original Paper. 

There are three possible conditions of circuit which will produce 
varying results at the instant of closing circuit, namely :— 

1. That in which the values of the capacity and inductance are 
such as correspond to a natural frequency higher than the working 
frequency. 

2. That in which the natural frequency corresponds to the working 
frequency (the resonant case); and 

3. That in which the natural frequency is lower than the working 


frequency. 


There is also a fourth case—i.e., when the resistance of the circuit 
is so high that the circuit is non-oscillatory. 

The only case where there is any serious danger is the first, and the 
condition of high natural frequency is much the most common. 
The surge depends upon the instant at which the switch is closed, 
and rapidly dies away, the decrement being controlled by R/2L the 
ordinary decrement factor in an oscillatory circuit. 

In order to illustrate these effects, tests were made in the labora- 
tory with a condenser of 45 mfd. capacity. In these tests (see Fig. 
4,a) the natural frequency of the condenser and machine was found 
to be 12 times the frequency of the system. The actual maximum 
rush in this case is about nine times the maximum value of the steady 
charging current. 

The pressure-rise is marked, being over 30 per cent. above the 
peak. The circuit was then adjusted by inserting additional induc- 
tance until resonance was obtained. Fig. 4 (c) shows a switch-in 
at the maximum point on the wave of P.D., and Fig. 4 (d) the corre- 
sponding switch-in at the zero point on the wave of P.D. All high- 
frequency oscillations have disappeared, and the current rises 
gradually to the full value. . 

In the feeder-switching experiments, on cables with a length of 
cable used 3} miles, the surge was found to be quite small. Tests 
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were also made in which the cable was switched off at the sub- 
station and the pressure at the central station observed. Two 
records are given in Fig. 5, one corresponding to a switeh-in and the 
other to a switch-otf near zero current. There is no appreciable 
pressure-rise in either case, and little or no evidence of pressure- 
surge. Ina third series of tests made at a sub-station about midway 
between the ends of the feeder, the author noted a 25 per cent. rise 
In pressure. 


PARALLELING OF ALTERNATORS. 


The transient currents which flow when alternators are switched 
into parallel are well known, and the theory of parallel running has 
been fully developed. A few oscillograms, however, are given by 
the author in the original Paper. It has been shown that the reac- 
tance of three-phase alternators to currents of triple frequency is 
very smali compared with that offered to the main-frequency cur- 
rent. Consequently, the component of the current circulating 
between two machines, even when the pressure wave has very small 
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harmonics, will be likely to contain a strong third harmonic of 
current if all neutral points are earthed. A very strong fifth harmonic 
of current was present. The records presented emphasised the fact 
that it takes two or three periods to open a circuit with the heavy 
gear required for controlling 1,500 kw. 

The current which flows when the machine is paralleled depends 
upon two factors—i.e., the phase relationship between the E.M.F. 
of the incoming machine and the *bus-bar pressure and the exact 
relative speed of the machines at the instant of closing circuit. 
Though paralleling can be effected with certainty, very nearly at 
the same phase instant, there may be variations of as much as l /20th 
of a period in thetime of closing circuit. This variation produces con- 
siderable difference in the currents which flow between the incom- 
ing machine and the "bus bar, which “the author also illustrated 
showing the limits of variation which may occur under ordinary 
working conditions with a good switchboard attendant. 

In an appendix to the original Paper the equations of Steinmetz, 
enabling current and pressure rises to be dealt with theoretically, are 
given, and a bibliography is added. Be yn. 


DISCUSSION. 


Prof. J. A. FLEMING said the Paper recalled his experiments of more 
than a quarter of acentury ago. He thought he was the first to describe 
and explain these current rushes in transformers, such as were observed 
on the Deptford trunk mains. He gave in his Paper before the I. E.E. 
26 years ago what he thought was the reason for these effects— viz., that 
it was due to the particular phase of the magnetisation in which the trans- 
former was left when it was last switched off. He remembered a curious 
case of a transformer with an open magnetic circuit—a rather short one— 
which could not be taken off the circuit when once it was put on, if the 
secondary circuit was open, without making a powerful arc at the switch 
circuit. The Paper gave the explanation of that. It was soon seen that 
the rushes into the mains-depended upon the phase and the E.M.F. at 
which the switch was closed. He gave the elementary theory of that in 
& book at that time. Since then the Duddell oscillograph had been added 
to their means of experimenting, and Prof. Marchant had made good use 
of its beautiful applications. Another instrument which could be used 
was Braun’s cathode ray tube. By examining the movement of a spot of 
light in a revolving mirror the effects could be seen, and the rushes in the 
transformer or main were accompanied by increased amplitude. He 
thought that instrument could be greatly improved, although at the 
moment it was not so easy to use it for photographic purposes. Further 
investigation should be made as to what happened at the closing and 
opening of the switches, and also as to means of controlling the phase. 
There were switches which enabled one to open the circuit only when the 
E.M.F. was at zero value. He presumed the oscillograms Prof. Marchant 
had shown were actual photographs taken with the oscillograph. They 
showed very beautifully that the current rush took place at the instant 
the switch was closed when the E.M.F. was at the maximum; but if the 
switch were closed when the E.M.F. was almost at zero there was no 
irregularity. 

. Mr. A. R. Everest said the diagrams showed that the potential was 

taken between two of the lines, while the current wave was the current 
in the third line. He thought that might be misleading. There might 
be a pronounced third harmonic or ninth harmonic in the voltage of each 
individual phase of the machine, while it would not show between lines. 
Therefore a pressure curve taken between the other two lines was not 
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an indication of the pressure wave in the phase of which the current was 
being measured. Did Prof. Marchant think the method of connection 
was undesirable on that account for general use, and what means would 
he suggest for avoiding the troubles that arose in these switching opera- 
tions” What procedure would he recommend to avoid leaving the 
transformer in an undesirable condition ? It had heen suggested that. 
the combination of transformer and converter should be disconnected 
bodily from the alternating-current mains, leaving the transformer to die 
down on its magnetism as the rotary converter died down. What did 
Prof. Marchant think of the suggestions that had been made with regard 
to pressure surges on induction motors of having one terminal of the 
stator winding connected to the line, and, secondly, the suggestion that 
one phase of the rotor circuit should be left closed before the switching 
operation took place. 

Prof. J. T. MCGREGOR Morris said, with regard to the induction motor 
tests, as far as he could see the rushes that the author had examined were 
rushes of current. Mr. Everest had drawn attention to the fact that 
there were pressure rises which were much more dangerous. He had 
known a fairly large motor to spark between the rotor and stator when 
switched into circuit, which indicated a rise of pressure. Had the author 
obtained any results which showed those rises ? Prof. Fleming had dealt 
thoroughly with current rushes in transformers, and he had mentioned 
several means of detecting them. A simpler method of demonstrating 
them was shown him (Prof. Morris) by Mr. Clinker at the B.T.-H. Works 
many years ago. He used a direct-current ammeter having a centre 
zero. These instruments were more robust now than formerly, and 
could safely be switched on into an alternating-current circuit, so that 
the alternating current passed through the shunt of the direct-current 
instrument. If that were done several times one got occasionally a big 
direct-current rush which was seen as a big swing in the ammeter; this 
slowly worked back, the alternating current not being capable of sending 
enough current through to make the needle do more than the slightest 
trembling. Sometimes the rush would last 30 seconds with a 50 kw. 
transformer, but that was 15 vears ago. Transformers could now work 
at higher flux-densities and lower frequencies. Could the author give s 
quantitative idea of the time these rushes would last ? In a big trans- 
former they lasted longer than in a small one. 

Mr. H. BRAZIL said he had records taken during the last 14 years on a 
supply system, and which showed the presence of rises of pressure due 
to various causes, A simple apparatus which he designed, and Mr. 
Patchell described in his Paper in 1904, was used. The horn gap arresters 
of the apparatus were set to work at 50 per cent. above the normal 
pressure of the system—a_ 10,000-volt system. Amongst the causes of 
the oscillations were the following : In running up a generator to speed 
all the frequencies up to the full frequency were passed through, and at 
some of them there was resonance. This was so serious in the case he 
mentioned that they had to stop running up the generators with the 
cables connected. Another trouble was the linking in of ‘bus-bar 
sections. Mr. Duddell, in his Paper on ‘‘ Pressure Rises,” showed the 
difference made in tfe pressure rises by a slight alteration in a piece of 
cable connecting one piece of ’bus bar with another He helped Mr. 
Duddell in taking those tests. Substituting about 25 ft. of paper cable 
for 25 ft. of rubber cable obviated the rise of pressure as indicated by the 
sparking over of the horn arresters. Instrument transformer break- 
downs produced surges which caused damage, and ‘ shorts ’’ in cables 
were prolific in surges. Short-circuits in machines were another cause, 
and the inquisitiveness of rats about the edible properties of the cables 
on the ’bus bars caused arcs. Variation of speed due to governors not 
‘working properly was also su fticient to cause the arresters to spark over, 
due to the rising and falling speed getting into the danger zone of re- 
sonance, which he thought was the main cause of most of those troubles. 
There was a rise of pressure when switching in induction motors, and the 
arrester horns sparked across. He got over the trouble of breaking down 
of test coils by putting a choking coil in series with the switch before 
switching the stator in. S 

Prof. G. W. O. Howe said the method of putting a continuous-current 
ammeter in series with an alternating-current ammeter was sometimes 
used in the laboratory for demonstration purposes. Even with a 5 kw. 
transformer the effect seemed to last a minute or two, and sometimes it 
settled down with a certain amount of symmetry, and afforded a reading 
for a long time afterwards. The author said “ during the third quarter 
period after switching in the flux changes from negative to positive, and 
the current required to produce it does the same ” ; but that would not 
be at the same moment. On account of hysteresis, that change would 
occur at a different time. The author also stated that ‘‘ the iron in this 
state being in a condition in which it has a very high permeability, it 
follows that a comparatively small increase in current is required to 
produce the necessary change of flux through the core.” That would be 
exactly expressed by saying it was not the ratio of B to H that was 
important, but the large ratio of dB/dH. On coming down to the 
coercive point, the permeability of the iron was zero. By ‘‘ skew sym- 
metry ” apparently the author meant that two half-waves were not 
similar, but that what happened at the beginning of one was at the end 
of the other. That could not be due to hysteresis apart from magnetis® 
tion. An even harmonic would not be obtained if the iron were com- 
pletely demagnetised. The question why the dissymetry died away w8? 
an interesting one. He thought it was due to the greater pressure drop 
in one direction than in the other. The transformer had to deal with è 
smaller E.M.F. in one direction than the other, and it gradually restored 
the symmetry. If so, that suggested that a way of getting over the 
trouble would be to have a resistance at the transformer. It need only 
be in a minute or two. With regard to switching in the induction motor, 
the author said that in two instances shown in the Paper the amplitude 
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of the current rush was the same, but the duration differed. This was 
apparently because the copper of the rotor acted as a sereen to the flux, 
and therefore there was the same rush initially whether the rotor was 
running synchronously or non-synchronously. The numbers attached 


to harmonics (as in the case of the 30 kw. alternator connected to a 


15 mfd. condenser referred to by the author) were a little uncertain. He 
supposed the number of teeth in the alternator per pole and phase was 
such that one would expect to have a ripple with a frequency 18 times 
the frequency of that fundamental, and then, if one measured the time 
elapsing between two of those ripples, it would be found to be 1'1S8th 
of that period. The ripple, like a surge, grew and died away, and if it 
were analysed it would give a 17th or 19th harmonic, and, though one 
gave a slightly larger current than the other if it went into a condenser 
on account of the higher frequency, there was no point in favouring the 
19th compared with the 17th. 

Mr. F. P. FLETCHER said he had had trouble some years ago with 
current surges on switching in induction motors, and on switching in 
feeders, and also with extreme pressure rises. Jn one case it was so bad 
that it was impossible to use all the feeders in parallel at one time. To 
keep the pressure up, the periodicity had to be reduced at the main 
station and the alternator run with the strongest excitation that could 
be got. Such matters if discussed now would give operating engineers 
an idea of a few of the difficulties they had in the past. l 

Mr. H. W. TAYLOR said the author referred to two alternators in 
parallel at Lister Drive with a fifth harmonic circulating between them. 
The wave form was the resulting wave form of the two alternators, and 
when the switch was opened the wave form was that of the alternator that 
remained. Mr. Everest and he, when those alternators were being made, 
eliminated harmonics as far as possible : but there was a fifth harmonic 
in the older alternator when running by itself. Putting alternators in 
parallel was the right means of eliminating harmonics from the voltage 
wave. Asa system grew, and its voltage tended towards a sine curve, 
the harmonics gradually disappeared as more plant was put on the 
system. A similar point arose with regard to the third harmonic between 
the line and the neutral. The third harmonic only existed across lines 
in special circumstances, but was frequent between line and neutral. It 
was best not to try to eliminate them entirely, but to eliminate them 
partially by connecting the neutrals through earthing resistances. The 
means taken to eliminate the stresses in alternators so.that they should 
not be damaged by short-circuits were not applicabe to induction 
motors, as they had to have the minimum amount of internal reactance. 
The author referred to a low frequency surge which took place in the line 
after the switch was opened. This was the result of an exchange of 
electromagnetic and electrostatic energy in the cable. The energy first 
had one form and then the other, and then gradually disappeared through 
resistance and dielectric stresses, and finally damped itself out. 

The PRESIDENT said he was reminded of an incident of 25 vears ago by 
the author’s and Prof. Fleming’s references to the early days of the 
experiments on current rushes. He was on the staff of the London 
Electric Supply Corpn. at that time, and he first noticed these phenomena 
in connection with the switching on of transformers, and suggested that 
it might be due to the state in which the iron was left in switching off. 
The matter was referred to Prof. Fleming, who was advising the com- 
pany, with the result that they got a full explanation. He remembered 
that the rush was so violent that the transformer jumped -off the floor. 

The AUTHOR, replying to the discussion, said the Paper did not profess 
to give anything that was very new. He was sorry he had not referred 
to the original investigations Dr. Fleming had mentioned, and which 
were recorded in the ‘‘ Journal ” of the Institution 25 years ago. In the 
bibliography in its complete form he would refer to those experiments. 
The phenomenon of current rush in transformers was, of course, an old 
one, but it should be emphasised nowadays, because it was becoming 
much more important with the low frequencies and large transformers 
now being used. He hoped it would be possible to make many tests with 
oscillographs on large oil switches, from which he was sure very valuable 
results would be obtained. In reference to Mr. Everest’s remarks, the 
chief function of the pressure waves in his curve was the timing function. 
He had not tried to get any pressure rise, but only investigated the 
current rush. For the pressure rise the oscillograph should be put 
between the neutral and the terminals, and so measure the pressure 
between the neutral and the phase on the coil connections. The sug- 
gestion to avoid remanent magnetism in the iron by allowing the trans- 
former and rotary to come down together was a good one. and would 
prevent the rush reaching such large values as it would if remanent mag- 
netism were left in the iron. Prof. McGregor Morris referred to pressure 
rises. He had not observed pressure rises of such a value as to cause 
sparking between the stator and the rotor. The use of a direct-current 
ammeter for investigating these rushes was a simple way of seeing how 
long the rush lasted. In tests made with a 100 kw. transformer he got 
a rush which lasted two minutes or more, and with a 1,500 kw. trans- 
former the rush did not seem to last very much longer: but the evidence 
one had of the strong hum in the transformer lasting for as much as 30 
minutes showed clearly that the effect did last under very unfavourable 
conditions for a very long time. He hoped they would have Mr. Brazil’s 
information about pressure rises in the “ Journal.” He agreed with 
Prof. Howe that dB/dH was the real criterion of the change in the current 
curve. The curious phenomena shown in Fig. 1l of an actual increase in 
the current of 15 or 20 periods was due to the continued strong mag- 
netisation actually increasing the magnetisation in the core up to a certain 
point. and then dying away. He thought the magnetisation would die 
away owing to natural causes if alternating magnetising forces were 
applied on the iron. He got the number of harmonics by simply counting 
It was a purely experimental result. The frequencies came out at about 
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19, but there might have been a 17 as well. Mr. Taylor raised a point 
with regard to the method of eliminating harmonies by paralleling alter- 
nators. Of course that could be done. If two machines with bad wave 
forms were paralleled on each other a better result was obtained. He 
thought the pressures he had mentioned as having been recorded at Lister ` 
Drive were on the 6,000 kw. machine. None of the pressure curves on 
anv of the machines at that station were bad. Jt was a surprise, there- 
fore, to find that the synchronising current between those machines 
was 80 irregular. A third harmonic would not be obtained on the pres- 
sure wave when pressures between the phases were being taken. He 
did not take the pressure between the neutral and the phase. Having 
a big capacity across the transformer or induction motor was certainly 
advantageous. With a large safety factor on the cable it was safe to 
switch off the transformer with the cable connected, and the cable would 
tend to keep down the pressure rise. But if the machine was very good 
and the cable was not, it was better to switch off the transformer 
independently of the cable. 


Gorrespondence. 


ELEMENTARY PRINCIPLES OF CONTINUOUS 
CURRENT ARMATURE WINDING. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: I am obliged to Mr. Maccall for giving the precise 
reference to what he thought was my “claim for multiple 
windings that they simplify the design of brush gear,” but I 
ndte that the quotation he gives is an abbreviated one. The 
words he has omitted are essential to the right understanding 
of the quotation which should have read “ [in] a four-pole 
machine to deliver 4,000 amperes four paths would not be 
sufficient, since 1,000 amperes per brush is excessive, on 
account both of commutation and of the mechanical difficulty 
of designing sufficiently rigid brush gear. Eight paths would 
simplify the design ... The words which Mr. Maccall 
omitted I have put in italics. 

My meaning was that the design of the whole machine 
would be simplified because, as explained in the context, the 
conditions of commutation would be improved. 

In preparing the article for publication in book form I will 
bear in mind Mr. Maccall’s criticism and see if I can improve 
the wording. I am sure there are many places in which the 
wording might be improved. Probably also the article con- 
tains actual errors. Of these I should like to be informed.— 
Iam, &c., 


London, May 26. F. M. DENTON. 


armeo aaeeea rea 


THE EDUCATION OF ENGINEERS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: In the review of my book “ The Education of Engin- 
eers’’ on May 10, you disparage my remark that “for an 
engineer who has to make his way in life the worst thing he 
could possibly do is to become educated.” Immediately 
following, in the same article, you yourself expound the diffi- 
culties which beset not only engineers but any proposed 
scheme for the education of engineers. I think, from your 
article, that we shall agree upon the following conclusion : 
Under present conditions a man may be an engineer or he may 
be educated, but, except by a lucky accident, not both ; there- 
fore if he means to be an engineer he had better not try to 
become educated. 

I have endeavoured to show in the book that science is the 
salt and not the food of engineering, and should therefore be 
administered only when and where required. I submit that 
you draw an exaggerated conclusion in your remark that a 
boy should work `“ without appealing to the aids of science.” 
This is neither stated nor anywhere implied.—I am, &c., 

London, May 22. HERBERT G. TAYLOR. 


[We fear that we cannot agree with our correspondent. 
Although we admit there are difficulties in the education of 
engineers, this is not the same thing as admitting that engineers 
should not attempt to become educated. With regard to our 
correspondent’s last paragraph, we have not his book by us 
at the moment, so that we cannot check his statements, but 
certainly the impression left on our mind by his book was that 
given in the article——Ep. £.] 
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Proposed Engineers’ Club for the 
Midlands. 


In our last issue we referred to the project announced at a meeting 
in Birmingham on May 15, of forming an Engineers’ Club for the 
Midlands. In what follows we give a short account of the pro- 
ceedings. 

In openimg the proceedings the chairman, Dr C. C. Garrarr, 
M LE.E, remarked that in the future a great responsibility would 
rest upon engineers and upon all occupying leading positions in the 
engineering industry, in connection with the work of reconstruction 
rendered necessary by the war. [ft was felt. however, that. as a 
body, engineers did not have the power corresponding to their 
abilities. This was no doubt due to their being so seattered and 
split up into a large number of organisations whieh had very little 
contact with each other. ft was felt that the irst thing to do to vet 
over this state of affairs was for enginecrs and those associated with 
them technically to get together and to know cach other. The 
result: would inevitably be co-operative action, which would un- 
doubtedly result nof only in advantages to eneineers themselves, 
but in great beneit to the country. 

Guided by these considerations the idea had arisen to found an 
Engineers’ Club in the Midlands. Many of his hearers no doubt 
knew that a very successful Engineers Club on the lines indicated 
was In existence in Manchester, and that Club had intimated its 
willingness to render all the assistance possible in the founding of a 
similar club in Birmingham. : 

The enthusiasm with which the idea had been greeted by every- 
body concerned showed that such a club could be undoubtedly 
formed successfully, but it was very doubtful whether it could be 
got actually running during the period of the war. Nevertheless, 
if this be not possible the preparations and preliminary organisa- 
tions could certainly be curried out. 

The idea underlying the organisation of the club was that it 
should offer all the advantages of a first-class social club combined 
with facilities for meetings, lectures, &c. It was thus hoped that 
it would become the meeting place of the various technical societies 
in the district. Such a common meeting place for these socicties 
had been long desired in Birmingham. 

It might be added that the present scheme was part of a larger 
idea whereby such engineers’ clubs would be founded in all the large 
engineering centres in the country. These it was hoped would 
eventually become federated together so that members would not 
only have the practical advantages of the use of the club houses 
in their travels, but the club would from centres of engineering 
activities in each locality. 

After discussion it was resolved to form a club, and the meeting 
then proceeded to form two committees on finance and general 
arrangements and rules and propaganda. Dr. C. C. Garrard, of 
the General Electric Co., and Mr. J. Fearn, of the Birmingham 
Small Arms Co., Ltd., were elected provisional chairman and 
honorary secretary respectively. 


e 
Volunteer Notices. 
LONDON ARMY TROOPS COMPANIES VOLUNTEER ENGINFERS. 
Headquarters : Balderton-street, Grosvenor-square, W.1. 
Officer Commanding, Lieut.-Colonel C. B. Cray, V.D. 

Captain of the Week.—Captain W. Hynam. 

Next for Dutv.—Captain W. Darley Bentley. 

Captain C. Higgins, R.E., T.F:, assumed duty as Adjutant May 23, 1918. 

Appointment.—('orporal. Smout to be Instructor of Physical Training 
(6/5/18). 

Monday, June 3.—No. 3 Company, 6.30-8.30. 
Signalling Section, 6.30-8.30. 

Tuesday, June 4.—Lecture on Demolitions, 6.30. 
Bavonet Fighting. 7.30. 

Wednesday, May 5.—No. | Company, Drill, Knotting, &c., 6.30-8.30. 
Reervits’ Drill, 6.30. 

Thursday. June 6.—No. 2 Company. Drill, Knotting. &¢., 6.0-8.0. 
Recruits’ Drill, 6.30. Signalling Section, 6.30-8.30. Ambulance 
Section, 6.30-8.30. First Field Dressing Demonstration, 6.0. Band 
Practice, 7.0. 

Friday, June 7.—Musketry for the whole Corps, 5.30-8.0, 

Saturday, June 8.—Entrenchments, &c., for the whole € ‘orps, 2.45 4.45. 

Sunday, une 9.—Commandant’s Parade at Waterloo Station, 8.45 a.m.,- 
for work at Esher. Dress: Drill Order with Haversacks and Water 
bottles, Rifles. Midday and tea rations to be carried. 

Sreciar, NoTices.— All drills will take place at headquarters unless 
otherwise stated. 
The medical officer will attend for the examination of recruits on 

Thursday evening at 6.0. 

Summer Camp.—Arrangements are now being made for this Camp to 

start on August 3 


Recruits’ Drill, 6.30. 


Physical Drill and 
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Commercial Topics. 
qm 


The Trading Community and War Fonds. 

In the issue of the ©“ financial ‘Times ” of the 17th inst., Mr. T. B. 
Johnston. managing director of the Bristol Pottery, suggests an 
Interesting methed by which the trading community could mate 
rially increase their holdings of War Bonds, and at the same ume 
Introduce a cust m which would be cf great benefit to the trading 
community atter the war, 

The suggestion is to enact legislation making it compulsory to adept 
the French system of sending with every invoice or statement an accep 
tanve at. say. three months. dn France the acceptance is signed sni 
returned by the customer, cither direct or through the bank. The 
French custom is attracting a vood deal of attention in commercial 
circles in this country and in America, Among the advantages claimed 
for the system are that the use of trade and bankers’ acceptances would 
be greatly encouraged. rigid open book eredits would be replaced by 
liquid commercial paper, the pernicious practice ot deducting unauthe- 
rised and unearned discounts would be prevented and it would check the 
practice of returning merchandise, while it would systematise and resi- 
larise our methods of credit; the stamps on the bills would provide a 
fruitful source of revenue. while—what. is important at the present 
time- -it would greatly inerease the sale of Government War Bonds, thus 
mobilising the whole of the ledger accounts throughout the country. 

* * * * 


Deficits on Electricity Undertakings Due to War Restrictions. 

Kaling Town Council has adopted the following recommendation 
of its Electricity Supply Committee :— 

That it is not desirable or expedient to meet the anticipated deficiency 
on the electric supply undertaking by making any further increase in 
the price to be charged for the supply of clectricity : that it would bea 
fair and practicable method of enabling the undertaking to meet the 
annual deficiency until the obstacles as to the supply of coal and other 
materials, lighting restrictions, &c., have become less formidable, that 
the deficit for each vear should be provided by suspending payment to 
any sinking or other similar fund of so much as is due to that fund for 
repayment of principal money raised on loan for the undertaking as is 
equal in amount to the deficiency for that year, provided, however, that 
such suspension shall be limited in any year to an amount not exceeding 
a moiety of the amount due or payable to the said fund for that year. 

Copies of the resolution have been sent to the L.G. Board and to the 
Incorporated Municipal Electrical Association, urging them to take 
action to bring the suggestion into practical operation without delay. 


$ $ + + 


Lead for Vehicle Eatteries. 

The Electric Vehicle Committee, acting in conjunction with the 
Accumulator Makers’ Section of the British Electrical and Allied 
Manufacturers’ Association, ‘having represented to the Controller 
of the Priority Department of the Ministry of Munitions the de- 
sirability of increasing the amount of new lead allowed to be used in 
the repair and maintenance of batteries under the special battery 
permit issued to accumulator manufacturers, where batteries for 
electric vehicles are concerned, the Controller has now consented 
to an addition to clause 15 of the special battery permit held by 
members of the Accumulator Makers’ Section of the B.E.A.M.A., to 
come after the words `“ Not exceeding l ewt. the words, * Or in the 
case of electric storage batteries used as the motive power for pro- 
pelling electric vehicles 3 ewt., and provided always, &c.” 

This addition has been designed to enable accumulator manufacturers 
„who are makers of electric storage batteries for use on electric vehicles 
to repair and maintain same without the necessity of individual applica- 
tion for permits being made to the Priority Department. 

$ * $ * 


Pan-American Trade Marks Union. 

The U.S.A. Treasury has appointed a director of the International 
Bureau for the Registration of Trade Marks at Havana, which 35 
being established to carry out the terms of the convention in regard 
tə an international svstem of registering trade marks adopted at the 
Pan-American Conference at Buenos Avres in 1910. Havana & 
to he the centre for the countries of North and Central America and 
the West Indies. and Rio de Janeiro will be the centre for the South 
American countries, By the payment of $50 a trade mark will be 


registered in all the countries that have ratitied the convention. 
* * * * 


a 


U.S.A. Copper in 1917, 

The production of copper in 1917 was slightly less than in 1916. 
but the value was higher. 

At an average price of about 27 cents a lb., the output for 1917 was 
valued at 8510,000,000, against $475,000,000 for 1916 and $190.01), 00K! 
for 1913. The figures showing the smelter production from domestic 
ores represent the actual out put of most of the companies for 11 months 
and the estimated output for December. A few companies gave 1° 
figures for November, but furnished estimates of the combined output 
of November and December. The production of blister and Lake copper 
from domestic ores was 1,890,000,000 1b. in 1917, against 1,928,000,000 Ib. 
in 1916 and 1,224,000,000 Ib, in 1913. The output of refined coppet 
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(electrolytic, Lake, casting and pig) from primary sources, domestic and 
foreign, for 1917, is estimated at 2,362,000,000 lb., compared with 
į 2,259,000,000 lb. for 1916 and 1,615,000,000 lb. for 1913. 

The imports of unmanufactured copper of all forms for the first 10 
months of 1917 amounted to 460,780,000 lb., against 397,594,000 Ib. for 
the first 10 months of 1916. The imports for 1916 were 462,335,000 Ib. 
The exports of pigs, ingots, bars, plates, sheets, rods, wire and like copper 
products for the first 10 months of 1917 amounted to 953,876,000 1b., 
compared with 655,473,000 Ib. for the first 10 months of 1916. 


Electricity Supply. 
i Extensións. 


Eedford.—The Council has reccived the sanction of «the L.G. 
Board to borrow £5,715 for the electric supply undertaking. 

. Newbury.—The Rural Council has approved plans for a new boiler 
house and electric lighting plant at Douai Abbey. 

St. Pancras (London).—-The electrical engineer (Mr. S. W. Baynes) 
recently applicd to the Ministry of Munitions fọr sanction to the 
installation of two additional 3,000 kw. Ljungstrom turbines at 
King’s-road station, but are only prepared to consider an application 
for one set. 

If one set only is proceeded with, the estimated cost would be £24,800, 
against £41,900 for the two sets. The Electricity Committee has 
decided that as soon as the approval of the Ministry of Munitions is 
received, a contract will be entered into with the Brush Electrical En- 


gineering Co. to provide either one or two Ljungstrom turbines at a cost 
of £17,900 each. 


General. 


Armagh,—The Urban Council has refused to allow the local gas 
company to erect poles and overhead electric cables, as the majority 
of the councillors are of opinion that the scheme should be a muni- 
‘cipal one. 


Burton-on-Trent.—The Gas and Electricity Committee has been 
authorised to purchase a new crane at £1,230. 


Dublin.— At the meeting of the Port and Docks Board last week 
it was reported that the cost of the supply of electric power for the 
War Department hay pressing installation would be borne by the 
military authorities. 

Ald. Byrne, M.P., said the Corporation should get the same facilities 
for supplying the electricity as the tramway company or any other body, 
and as a member of the Electricity Supply Committee he objected to the 
action of the Government in pampering companies against a popularly 
elected body like Dublin Corporation. 

The chairman (Ald. Moran) said that if they could get the converter 
plant a supply could be given, but it would be a very foolish thing of the 
Corporation to do, as that was merely a temporary measure. 

Mr. Fretp, M.P., opposed, because he thought that all these public 
utilities should be under the control and jurisdiction of public bodies. 

The recommendation of the Engineer was, however, agreed to. 

Edinburgh.—Last week the Council decided to appoint a deputa- 
tion, consisting of the Lord Provost, the Convener of the Electricity 
Committee, and the resident electrical engineer (Mr. F. A. 
Newington) to wait upon the Minister of Munitions in order to 
urge the necessity of provision being made at an early date to 
meet the needs of their area for an adequate supply of electricity. 
Leith Corporation will also join in the deputation. 

It is suggested that, as the Leith generating station is fully loaded 
and the Edinburgh stations are practically in the same condition, the 
Ministry should consent to an instalment of the plant at the new station 
at Portobello, from which Leith could also be supplied. 

Electric Power Supply in Notts and Derbyshire.—A meeting o 
persons interested in the coal and iron industries met at Mansfield on 
Saturday in order to learn from Mr. A. B. Gridley the nature of the 
proposals of the Government in regard to the unification of elec- 
tricity supply in the Notts and Derbyshire district, and to discuss 
the advisability of linking up with the South Yorkshire scheme. 

Representatives were present from Nottingham Corporation and most 
of the local colliery companies. Mr. Maurice Deacon (Sheepbridge Coal 
& Iron Co.) presided over the meeting. which was initiated by Mr. C. P. 
Markham (Chesterfield), representing the Staveley Coal & Iron Co. It 
was resolved to form a committee to consider a scheme similar to that 
adopted by Nottingham Corporation, and that an expert be engaged to 
present a report upon the best means of providing an electric supply for 
the district, having regard to the report of the Coal Conservancy Board. 

Hackney (London).—The Establishment and General Purposes 
Committee recommend that the salary of the electrical engineer (Mr. 
L. L. Robinson) should be increased from £750 to £850 per annum as 
from April 1, 1918, with annual increments of £50 to £1,000. 

Nuneaton.— At the meeting of the Council on Thursday last it 
was announced that there was a deticit of £2,000 on the past year's 
working of the electricity undertaking. 
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Tottenham.—The Engineer reports that 139 arc lamps have been 
removed and overhauled, and 67 incandescent lamps substituted, the 
total cost being £182. 5s.. When the are lamps are re-erected an 
additional charge of £95 will be made. 

Weardale.—The Rural Council is recommended to enter into 
negotiations with Messrs. J. Rogerson & Co. for the supply of elec- 
tricity for public lighting. ) 


Workhouse Lighting.—Tavistock Guardians have decided in 
favour of electric lighting for their workhouse. 

Houghton Guardians have decided to adopt electric lighting in 
their board room. z 


Electric Traction. 


Edinburgh-Queensferry Tramway.—The Midlothian County Council 
will oppose the provisional order for the construction of this tramway 
in order to secure protective clauses. 


Kilmarnock.—The Council has abolished $d. tramway fares and 
the other stages have been readjusted and the fares increased. 
e 


Liverpool.—The Committee recommend the City Council to 
authorise a revision ot the existing fares. 

The Tramways Committee recently obtained priority certificates for 
certain materials. enabling four additional cars to be placed on the 
Everton and North Docks routes and two cars on the Great Howard- 
street route. 


Potteries Tramways.—The fares on the lines of the Potteries 
Electric Traction Co. have been revised. 

All ordinary fares up to and including 2d. have been increased by 4d., 
and fares above that value by ld. Workpeople’s and scholars’ weekly 
tickets remain on the basis of half the ordinary fare. Through tickets 
over more than one route will be discontinued. x 


Salford.—Owing to the recent revision of fares, the new tramway 
tickets will contain a number for the various stages instead of as at 
present the name of the stage. 

The new system will enable the tickets to be used on any route, and 
will prevent a wastage of paper when alteration of stages are decided 
upon. The number of the stages will be displayed on the tramway 
standards, and until the public become educated to the new system the 
conductors will call out the number of the stage as it is reached. 


Tramway Transport.—The chairman of the Leeds Tramway Com- 
mittee (Ald. C. F. Spencer), who is a strong believer in the use of 


. tramways for transport purposes, reports that an experiment 


recently tried at Leeds had proved the enormous superiority of 
electric lorries over the old system of horse transport. 

The tramway passes a fireclay concern, which supplies about 50,000 
tons of fireclay per annum to a factory some eight miles further along the 
route. It was found that one tramcar could carry as much fireclay as 
seven horse wagons in about quarter of the time. Not only does the 
tramcar economise in time and labour; it also releases horses and 


reduces the cost of production. 


Tramway Upkeep.—A meeting of the Scottish Tramways Advisory 
Committee was recently held at Edinburgh, Mr. James Dalrymple 
presiding. - 

Representatives were present from all municipal and company-owned 
tramway undertakings in Scotland. The principal business was the 
grading of the various undertakings into classes, in view of the probable 
introduction of a priority scheme for the distribution of material for the 
upkeep of the different systems. The Committee’s recommendations on 


` the matter will be submitted to the Board of Trade. 


Tramway Workers’ Wages.—At a recent conference of local 
authorities which own tramway undertakings it was decided to ask 
the Executive Council of the Municipal Tramways Association, with 
one Corporation representative from each of the nine areas deter- 
mined by the Tramways (Board of Trade) Committee, to deal with 
demands which may be made nationally for the application of 124 

r cent. bonus to certain grades of tramway employees. . 

The new body has already been constituted, and has had to deal with 
applications from various districts, including one from Dundee and 
district. 

Women Tramear Drivers.—Walthamstow Urban Council has 
decided to employ women tramcar drivers. 


Imperial Notes. 


Australasia.—Ararat and Stawell (Victoria) Councils are discussing 
a proposal to obtain a supply of electrical energy gencrated by the 
water- power from the Grampians. 

Prof. J. G. Pickert, of Stockholm University, has suggested that a 
general scheme of electric power generation in Australia, combining 
water-power and steam-power plants, would enable electrical energy 
to be sold at the lowest possible prices for the clectro-chemical industry, 
besides supplying current for other purposes. 
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Tunnelling under Sydney Harbour, for leaving electric cables from one 
side to the other, has had tô be abandoned, as, owing to a fissure in the 
rock bed about 200 ft. below water level, an inrush of water took place. 
A start has been made on a new tunnel. 

The Prahran and Malvern Tramways Trust’s trafic receipts for the 
vear ended Sept. 30, 1917, were £171,285, compared with £150,444 for 
the previous vear. There was a loss of £2,647 on the Whitehorse-road 
line, for which Camberwell City Council is responsible. Working ex- 
penses (including power, interest and maintenance) were £lot.)c4. 
Renewals reserve, loan repayment and sinking funds required £15,710; 
the amount paid to dependants of employees on active service was 
£2,798; and the balance (£2,271) has been placed to credit of mainten- 
ance reserve account. 

Mr. Morrison, of the Geological Survey Dept., reports, on the platinum 
which has been found near Fifield (N.S.W.), that the platinum occurs 
as alluvial in a lead or placer deposit 14 miles from Fifield. As much 
as 8} oz. of platinum have been obtained from 16 loads of wash dirt 
from the prospector’s claim. The average yield from 400 loads from 
10 claims has been 4 dwts. platinum and } dwt. gold to the load. Most 
of the platinum won has been disposed of locally at £8 per oz. 

Waikutu (N.Z.) Town Council has obtained a 42 vears’ licence for 
the erection and maintenance of electric transmission lines. The maxi- 
mum charges are to be Is. per unit for lighting and 6d. for power, heating 
or cooking. 

The Victorian Act (No. 2,920, of Oct. 22. 1917), relating to the purchase 
of goods, machinery or materials for works undertaken by or on behalf 
of certain local authorities, enacts that all goods, machinery or matenals 
purchased to the amount of £250 or upwards at any one time by any local 
authority or by any contractor with the local authority for any works 
undertaken by or on behalf of the local authority shall be manufactured 
or produced in the Commonwealth, unless the Minister certifies that he is 
satisfied that such goods, machinery or materials manufactured or pro- 
duced in the Commonwealth cannot be purchased, or can only be pur- 
chased at an unreasonable price or within an unreasonable time or in 
insufficient quantities or of a quality unsuitable for the works. There is 
a penalty of £50 for infractions of the Act. 


Miscellaneous. 


Alien Enemy Companies Wound up.—On Tuesday Mr. Justice 
Younger made orders for the compulsory winding up of the A.E.G. 
Electrical Co. of South Africa (Ltd.) and the Electrical Co. (Ltd.), 
on account of their enemy associations. The petitioners were the 
Board of Trade under sec. 1 (7) of the Trading with the Enemy 
Amendment Act, 1916. 


City and Guilds of London Institute.—At the annual meeting on 
Monday Sir Edward Busk stated that a considerable amount of 
research work had been carried out: j 


The laboratories and workshops had been made use of by the Govern- | 


ment to a great extent, and the facilities for research had been highly 
appreciated. The report stated that in the department of technology 
8,905 candidates were examined, against 10,184 in the preceding year. 
There were two centres in France for candidates serving in the Army, 
and one examination was held on board a warship. 


Damages for Electric Shock.—At the City of London Court on 
Monday, Alice Stevens, a coil tester employed by the Telegraph 
‘Construction & Maintenance Co., recovered £45 damages for an 
electric shock. 


Fraudulent Use of Electricity —At Sutton Coldfield George R. 
Coles, an electrical engineer, was fined £10 for fraudulently consum- 
ing electricity, the property of the Corporation, within the last 
six months. 

Evidence was given that the wiring in the pantry connected with the 
electric meter was so arranged that the current supplied to the premises 
was not passing through the meter. Several alterations had been made 
in the electrical fittings of the house which had not been reported to the 
electrical department. . 

Magneto Patents.—Last week the Special Patents Court granted 
the application of Messrs. Bluemel Bros. for a license to use the 
German patent 26,436 of 1907 for the manufacture of a sparking plug 
in the Bosch magneto series of patents. 

It was stated that the sparking- plug was largely sold in England before 
the war by the Bosch firm, but it had not since been obtainable. 

The Controller of Patents (Mr. TEMPLE Franks) said it was clearly in 
the public interest that that particular plug for internal combustion 
engines should be again placed upon the market. Manufacturers of 
motor cars asked for it, and a royaltv would be fixed upon the number of 
plugs sold. It would not, as heretofore, be a percentage upon the cost 
or sale price, for prices of material had gone up so enormously during the 
war that those who benefited by the royalty had no right to profit equally, 
as against the public, upon the enhanced cost of production. 

Registration of University Electors.— We are asked to urge graduates 
of the Universities of Durham, Manchester, Liverpool, Leeds, 
Sheffield, Birmingham and Bristol to write to the registrars of their 
respective universities for the forms of application for registration 
as electors. Relatives of graduates serving with H.M. Forces can 
obtain the forms of application and forward them to the graduates 
concerned. 
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Imports.—The following are official values of electrical machinery, 
material and apparatus imported into this country (a) during Apri, 
1918. and (4) the aggregate tigures from Jan. 1 to April 30, with in- 
crease or decrease compared with corresponding periods of 1917 :— 
Electrical machinery, (a) £22,519 (decrease £107,289), (b) £346,536 ide- 
crease £143,989); including generators and motors other than fer 
aeroplanes, motor cars and cycles, (a) £15.857 (increase £1,834), 4 
£51,112 (decrease £25,113): and electrical machinery unenumerated, 
(a) £6,662 (decrease £109,123), (L) £295,424 (decrease £l P8,567); tel- 
graph and telephone cables other than submarine, (a) £1,846 (increas 
£724), (b) £1,546 (decrease £42.00); telegraph and telephone appe 
ratus, (@) £5,280 (increase £2,695), (b) £13.236 (increase £1,604), 
other electrical wires and cables, rubber insulated, (a) mil (decreas 
£1,242), (b) £602 (decrease £22,231); with other insulations, (a) £417 
(decrease £607), (b) £455 (decrease £3,217); carbons, (a) £5,280 (in. 
crease £2,695), (b) £13.236 (increase £1,664); glow lamps, (a) fHu 
(decrease £4,234), (b) £47.426 (decrease £12,164): parts of arc lamps 
and searchlights (other than carbons), (a) £1,608 (decrease £9,037, 
(b) £33,502 (decrease £3,980): primary and secondary batteries, (a) £6,438 
(decrease £20,633), (b) £79.313 (decrease £51,061); meters and measuring 
instruments, (a) £2,266 (increase £1,664), (b) £4,147 (decrease £4,960); 
switchboards, (a) £44 (increase £44), (b) £266 (increase £266): elec- 
trical goods and apparatus unenumerated, (a) £39,509 (decrease £8581), 
(b) £122,330 (decrease £53,309). Total of electrical goods and apparatus 
other than machinery and uninsulated wire, (a) £64,645 (decrease 
£41,532), (b) £317,816 (decrease £207,147). 


Exports.—The exports of electrical machinery, material, &c., (a) 
during April, 1918, and (b) from Jan. 1 to April 30, with increase or 
decrease compared with corresponding periods of 1917, were asfol- 
lows :— 

Electrical machinery, (a) 110,527 (increase £22,718), (b) £362,422 
(decrease £127,614); including railway and tramway motors, (a) £2,587 
(increase £2,227), (b) £10,582 (decrease £61); other generators and 
motors except for aeroplanes, motor cars and cycles, (a) £84,851 (increas 
£41,531), (b) £210,974 (decrease £60,578); and electrical machinery un- 
enumerated, (a) £23,089 (decrease, £21,040), (b) £140,866 (decreas 
£66,975); telegraph and telephone cables, submarine, (a) £23,714 (de- 
crease £241), (b) £77,881 (decrease £18,008); other than submarine. (a) 
£23,453 (decrease £74,101). (b) £69,414 (decrease £229,454) ; telegraph 
and telephone apparatus, (a) £18,298 (increase £6,044), (b) £72,720 iin- 
crease £2,802); other electrical wires and cables, rubber insulated, i) 
£5,975 (decrease £966), (b) £24,057 (decrease £85,720) ; with other insnla 
tion, (a) £5,200 (decrease £6,262), (b) £29,193 (decrease £104,304): 
carbons, (a) £420 (decrease £892), (b) £1,912 (decrease £6.574); glow 
lamps, (a) £7,605 (decrease £1,238), (b) £30,603 (decrease £18,898); arc 
lamps and search ights, (a) £2,343 (increase £2,333), (b) £7,325 (decreas 
£3,223); parts of are lamps and searchlights (other than carbons) (a) 
£1,634 (decrease £2,947), (b) £6.490 (decrease £9,429): primary and 
secondary batteries, (a) £9,397 (decrease £1,214), (b) £30,316 (decreas 
£33,024); meters and measuring implements, (a) £10,627 (increas 
£4,278), (b) £32,357 (decrease £12,836); transformers, (a) £1,591 (de 
crease £880), (b) £8,117 (decrease £14,630); switchboards, (a) £3,185 (n: 
crease £1,397), (b) £13,503 (increase £3,237); electrical goods and appa- 
ratus unenumerated, (a) £31,802 (decrease £20,772), (b) £144,592 (de- 
crease £87,953). Total of electrical goods and apparatus, other than 
machinery and uninsulated wire, (a) £145,244 (decrease £75,461), (b) 
£548,480 (decrease £618,020). 


Tenders Invited and Accepted. 


Cables. 

BELFAST Corporation invite tenders for the supply and laying of 
cables. Specifications, &c., from the consulting engineers (Messrs. 
Preece, Cardew, Snell & Rider), 8, Queen Anne’s Gate, Westminster, 
S.W.1, or from the city electrical engineer, Mr. T. W. Bloxam, 
M.I.E.E. Tenders must be lodged at the Town Clerk’s Offce, 
City Hall, Belfast, by June 7. See also an advertisement. 


Incandescent Lamps. 

The Sout AFRICAN RAILWAYS AND HARBOURS ADMINISTRATION 
require tenders by noon June 10 for the supply of 59,500 tungsten 
filament train lighting lamps, 30,761 other tungsten filament lamps 


_and 3,600 carbon filament lamps during 1919. Specifications from 


the Secretary to the Tender Board, S.A. Railways, Headquarter 
Offices, Johannesburg. 


Electric Motor. 

The Joint Committee of the RICHMOND ASYLUM require tenders for 
supply of a 30 to 40 H.P. c.c. motor. Tenders to Chief Clerk, Rich 
mond Asylum Offices, Dublin, by June 4. 


Telephone Material. ° ‘ 

The Deputy Postmaster-General, Melbourne, requires tenders by 
3 p.m. July 2 for g.i. wire and gal. steel stranded wire (schedule 
1,436), copper wire (h.d. enamelled covered and twisted pair), copp® 
sleeves (schedule 1,449), and telephones and diaphragms (schedule 
1,450) for the AUSTRALIAN COMMONWEALTH. Postmaster-General 8 
Department. Specifications, &c., from the General Post Office, 
Melbourne, Sydney, Brisbane, Adelaide, Perth and Hobart. 
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BrapDForD.—The Corporation has accepted the following tenders :— 

British Insulated & Helsby Cables (Ltd.), cables and insulating wire ; 
General Electric Co., jointing material, tape and solution and 15,000 ft. 
of casing and cover; Credenda Conduits Co., steel conduits and fittings 
(three morths’ supply); Morgan Crucible Co., carbon brushes; G. P. 
Wall, steel binding wire; Northern Rubber Co.. india-rubber channel ; 
R. Young & Co., grease, &c. (three months’ supply): Chlorine Electrical 
Storage Co., maintenance of electric vehicle battery ; British Insulated 
& Helsby Cables, cables (increase of 10 per cent. on existing schedule 
prices); H. Morris (Ltd.), 5-ton overhead travelling crane; J. Blake- 
borough & Sons, circulating water valves. 

SYDNEY (N.S.W.}—The following tenders were received for the 
supply of steam turbines and condensers for the Ryde-Pymble 
pum ping plant of the Water Supply and Sewerage Bard :— 

Willans & Robinson (accepted), £20,257 ; Fraser & Chalmers, £19,335 ; 
W. Adams & Co., £21,336; Belliss & Morcom, £21,659 ; Brush Electrical 
Engineering Co., £24,049; and Gibson, Battle & Co., £24,902. 


Appointments Vacant. 

A charge engineer (salary £180, plus 124 per cent.) and a switch- 
board attendant are required at Derby Corporation electricity works. 
Applications to borough electrical engineer (Mr. T. P. Wilmshurst), 
9, Irongate, Derby. See also advertisements. 


A controlled firm advertises for a draughtsman for motor control 
gear. 


A staff assistant is wanted for electrical office work in a Government 
at Portsmouth. See advertisement. 


A lecturer in physics and electrical engineering (£180, increasing 


to £200, plus war bonus £25) is required for the Municipal Technical 


Institute, Belfast. Particulars from the Principal. Applications 
by June 11. | 


Holmfirth Urban Council require a working electrical engineer to 
take charge of their electrical undertaking. Applications to the 
Clerk by June 3. i 


An assistant lecturèr in engineering is required at the Barrow-in- 
Furness Technical School. Salary £150, rising to £250 per annum. 
Particulars from the Director of Education, Town Hall, Barrow-in- 
Furness. Applications by noon June 8. 


Business Items. 

The partnership between Richd. St. George Moore, Fredk. W. La 
Trobe Bateman and John Reginald Fox, carried on under the style 
of Fox, Moore, Bateman & Fox, consulting engineers, has been 
dissolved. Debts by Messrs. R. St. G. Moore and F. La T. Bateman, 
who continue the business. 


The Premier Cooler & Engineering Co. (Ltd.) has removed to 
Station Works, Shalford, near Guildford. Telegrams: “ Preecooler 
Shalford ” ; telephone: “ Shalford 27.” 


The Millns Electrical Co. and Mr. P. M. Millns have removed to 
17, Whitefriars-street, London, E.C.4. Telegrams: *“ Miltricity 
Fleet London.” Telephone, “ City 8363.” 


Fittings for Industrial Lighting.—A timely and valuable list has 
been issued by the Lamp and Wiring Supplies Department of the 
British Thomson-Houston Co., entitled ‘ Fittings for Industrial 
Lighting.” The increasing importance of suitable fittings for 
industrial lighting work, particularly for use with half-watt type 
lamps, has led the B.T.-H. Co. to produce this list of a selected line 
of such fittings. The list includes, among others, the ‘ Lumina ” 

_type of semi-indirect fittings, the leading types of the well-known 
“ Mazdalux ” reflectors, the ‘‘ Endura,” ‘‘Simpla” and “ Globa ”’ 
lanterns, the radial wave reflectors, B.T.-H. inspection lamps, &c. 

Accompanying the list is a very complete supplement, giving illu- 
mination data for industrial lighting, including a double page size 
Mumination chart. This chart has been specially prepared to assist 
in the planning of lighting installations. By its use tho solution of 
industrial lighting problems can readily be made for all classes of instal- 
lations. It has been truly said that there is nothing mankind uses 
which is so wastefully employed as artificial light, and this waste is a 
direct consequence of improper methods of use through failure to employ 
suitable lighting equipment, fittings, &c. The half-watt type of in- 
candescent lamp has made a tremendous advance in lighting economies 
by doubling the efficiency of previous lamps. Now the notable point 
is that the efficiency of lighting with half-watt type lamps can again 
be doubled through the proper use of scientifically designed equipment 
such as is described in this new list of the B.T.-H. Co. In view of the 
great im ce of conservation of coal and power supply at present, 
the value of scientific lighting equipment is specially emphasised, and 
therefore we regard the issue of the present list as most timely. Copies 
of it should be in the hands of every industrial engineer and manufactur- 
ing establishment. It provides a practical answer to the question how 
to secure the most effective lighting in the most economical manner. 
Copies have been sent to all holders of the Handbook issued by the 

p and wiring supplies department of the B.T.-H. Co. Extra copies 
may be obtained from the Publication Department of the Company, 
Mazda House, 77, Upper Thames-street, E.C. 4, and also extra copies 
of the ‘‘ Dlumination Chart.” 
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Liquidations, &c. 

A meeting will be held on June 14 at Friars House. New Broad- 
street, London, E.C., to receive an account of the winding up of 
Pintach’s Electric Mfg. Co. (Ltd.) Gn liquidation). 

A first and tinal dividend of 20s. in the £ is payable at the O.R.’s. 
33, Carey-street, Lincolns Inn, London, W.C , in the winding up of 
the Bosch Magneto Co. (Ltd.), 5, Philpot-lane, London, E.C. 

A meeting will be held on July 1, at Room 381, Salisbury House, 
London Wall, London, E.C.. to receive an account of the winding- 
up of the Auxiliary Electrical Co. (Ltd.) 

A meeting of creditors of the Southport Tramways Co. (in liqui- 
dation) will be held at the Manchester Hotel, Aldersgate street, 
London, E.C. 1, on June 8. 


Companies’ Meetings and Reports. 

ee — 

ANGLO-PORTUGUESE TELEPHONE CO. (LTD.)—The chairman (Mr. H 
Allen) explained at the meeting last week that in 1917 they had con- 
nected fewer subscribers than for many years past owing to inability to 
get equipment from this country or America. There were difficulties 
in obtaining manufacturing permits and tonnage, and finally, when they 
got their goods on to the high seas, they were more than once sent to the 
bottom. They hac hundreds of new subscribers on their ‘‘ waiting list ” 
owing to lack of materials, and he saw little prospect of surmounting their 
difficulties in the near future. The number of calls made through their 
exchanges last year was 34} millions, the average cost being about 4d. 
per message. The public was so appreciative of the services of their 
operating staff on the occasion of the last disturbances at Lisbon that a 
subscription on their behalf was started in the newspapers and over £1,000 
subscribed in next to no time. The operating and other expenses 
increased by £11,649, against an increase of £5,928 in gross income, but in 
the expenses is included a loss of £21,597 on exchange. The ratio of 
expenses to receipts was higher than they could wish, and there had been 
an immense rise in the price of telephone plant and stores, and there was 
also the increased cost of labour to be taken into account. In return for 
the increased wages the company had been permitted to increase the 
tariff by 15 per cent., but should it be found that that advance was more 
than sufficient to meet the increased wages, the Government will pocket 
the surplus. 


ALBY UNITED CARBIDE FACTORIES (LTD.)—Mr. A. E. Barton, who 
presided over the annual meeting last week, referred to the completion 
of the company’s electrode factory in England, and said that up to the 
outbreak of war practically the whole of the European consumption of 
electrodes was supplied by Germany and Austria. The establishment 
of the works was, therefore, another step in the all-important direction 
of rendering Great Britain independent of enemy products, and would be 
of great assistance in the expansion of the electric steel industry. Elec- 
trodes were essential to the production of electric steel, which was 
destined to take an important place among our industries, and as it ex- 
panded must necessitate a corresponding increase in the demand for 
electrodes. There was reason to believe that, unless unforeseen circum- 
stances arose, their next financial period would disclose an entirely 
different position and justify the payment of a dividend. 


BRITISH INSULATED & HELSBY CABLES (LTD.)— At an extraordinary 
meeting at Liverpool on Monday a resolution was passed providing for 
alterations in the articles of association to enable the directors to capitalise 
the undivided profits and distribute them amongst the shareholders in 
the form of ordinary shares. 

CALCUTTA ELECTRIC SUPPLY CORPN. (LTD.)—During the past year 
26,596,827 units of electrical energy were sold, compared with 23,675,211 
units in 1916. The number of houses connected is 9,741, against 9,461 
in 1916. The gross revenue was £259,397 (against £237,353), and the 
profits were £173,948. 12s. lld., which, with balance from 1916 and 
interest on deposit money, makes a total of £241,069. lla. 4d. After 
deducting the interim dividend of 3} per cent. (actual) on the ordinary 
shares, the dividends on the preference shares, £39,552 placed to credit 
of depreciation and renewals account, the excess profits duty for 1915 and 
1916, and an estimated sum of £15,000 for 1917, &c., there remains 
£81,511. 14s. 4d. The directors recommend that £2,500 be added to 
reserve, £4,000 to insurance fund, and that a final dividend be paid on 
the ordinary shares for the second half year, of 6} per cent. actual, 
making 10 per cent. for the year, which will leave about £45,964 to be 
carried forward, after providing for the directors’ additional remuneration 
of £3,000. The directors have decided to establish a pension fund for the 
benefit of the staff. The expenditure on capital account last year 
was £23,910. Os. 10d., the total outlay to Dec. 31 last being £1,391,432. 


KIDDERMINSTER & DISTRICT ELECTRIC LIGHTING & TRACTION CO. 
(LTD.)—The capital expenditure during 1917 was £1,273, making a total 
of £58.653. Net receipts of lighting undertaking were £2,905, and with 
£3,121 dividends and interest and £499 brought forward the total was 
£6,525. Deducting expenses, interest and £500 for renewals, there 
remains £2,046. A sum of £600 has been placed to reserve, and the 
year’s cumulative preference dividend absorbed £1,500, leaving £46 to 
carry forward. The Kidderminster & Stourport Electric Tramways 
Co.’s profit (after providing renewals) was £2,880. With £256 brought 
forward, the available amount was £3,136. A sum of £943 has been 
placed to reserve, dividend at 34 per cent. required £2,002, and £191 
was carried forward. 
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LONDON & SUBURBAN TRACTION CQ. (LTD )—The report for 1917 
states that there is a substantial reduction in the return upon the com- 
pany's investments as compared with previous vears. The net revenues 
of the tramway and omnibus companies in which the company has so 
large an interest have in nearly every case been adversely affected by the 
war, the increase of the tramway receipts being more than balanced by 
the increased expenses of operation due to the further rise in the cost of 
labour and materials. The revenue, consisting almost entirely of 
dividends and interest receivable from subsidiary companies, amounted 
to {NI5I9, a reduction of *39.067. After deducting all expenses (in- 
cluding debenture and loan interest and providing for the sinking fund 
charges upon the 5 per cent. debenture stock) there remains £39,037, 
Making with £4,684 brought forward a total of 43.721. Phe directors 
recommend payment of a dividend on the preference shares at the rate of 
2) percent. for the year (£40,086), leaving to be carried forward ¢3.635, 
With the coneurrence of the debenture holders’ committee, the London 
United Tramways (Ltd.) is promoting a Bill for an extension of the cam. 
pany's tenure of the tramways and an increase of fares, Me. Subject to 
the passing of the Bill and to certain conditions relating to the future 
working of the tramways, a scheme for the reorganisation of the capital 
of the London Company has been provisionally agreed., under the terms 
of which funds will be forthcoming for reconstruction of permanent way 
and renewal of rolling stock and other equipment. 

METROPOLITAN CARRIAGE, WAGON & FINANCE CO. (LTD.'---The 
profit for the year ended March 31 was £589,068 (against {398,536 in 
1917), and a dividend of 15 per cent. has been declared, It is proposed 
to increase the nominal capital to £10.000.000. 

SIMPLEX CONDUITS (LTD.)—The accounts for 1917 show a net profit 
of £21,949 (against £3,639), and with £7.372 brought forward, the total 
is £29,321. The directors propose a dividend of 10 per cent. and a bonus 
of 10 per cent., both tax free (the same as in 1916), to place £2.000 to 
reserve (making £30,000), leaving £17,071 to be carried forward, subject 
to excess profits duty. 

SUBMARINE CABLES’ TRUST.—Thie net profits for the vear ended 
April 15, including £67 brought forward, were £25,988. It is proposed 
to appropriate £14,802 for payment of coupons, adding £11,093 to the 
redemption fund and carrying forward £93. 

YORKSHIRE(WOOLLEN DISTRICT) ELECTRIC TRAMWAYS (LTD.) — The 
revenue during 1917 was £84,584, increase of £8,444. After placing to 
reserve £5,614 (against £5,500), a dividend of 6 per cent. per annum has 
been declared on the ordinary shares, £5,129 being carried forward. 


New Gompanies, Mortgages and 
Charges, &c. 


BATTERIES (LTD.) (150,403).—Private company. Reg. May 10, 
capital £100,000 in £1 shares, to acquire from the Svenska Ackumulator 
Aktiebolaget Jungner (inc. in Sweden) all or any part of its patent and 
similar rights, &c., for the U.K. and British Empire in relation to the 
manufacture of storage batteries or other apparatus. &c. First directors 
are W. L. W. Brodie and W. H. Bonham-Carter. Reg. office: 19, 
Coleman-street, E.C. 

BRITISH ENGINEERING STANDARDS ASSOCIATION (Word limited 
omitted from title by licence of Board of Trade). (150,504)—Reg. 
May 23 as a company limited by guarantee (not formed for purpose of 
profit), with an unlimited number of members, each liable for £] in the 
event of winding up, to co-ordinate the efforts of producers and users 
‘for the improvement and standardisation of engineering materials ; for 
’ this purpose to take over the work which has been carried on since 1901 
by the Engineering Standards Committee, to register in the name of 
the Association the mark which was originally registered for the said 
Committee in 1903, to prove and affix or licence the affixing of such 
mark or other proof, letter or device to certain engineering materials, 
&e. The first “ Main Committee ” is to consist of such of the following 
as consent to act—viz., Sir John Wolfe Barry, K.C.B. (chairman), Sir 
‘Maurice Fitzmaurice, C.M.G. (vice-chairman), Sir Douglas Fox, Sir Wm. 
Matthews, K.C.M.G., K. Elliott-Cooper, A. Ross and Dr. W. C. Unwin 
(nominated by the Institution of Civil Engineers): H. V. Ivatt, M. 
‘Longridge and Dr. W. H. Maw (nominated by the Institution of Mecha- 
nical Engineers); G. Ainsworth, Dr. A. Cooper and |. Williams (nomi- 
nated by the lron and Steel Institute): Sir Archibald Denny, Sir W. E. 
‘Smith, C.B.. and Sir Thos. Bell, A.B. E. (nominated by the Institution of 
Naval Architects); Col. R. E. B. Crompton, C.B., Sir J. Snell and C. P. 
Sparks (nominated by the Institution of Electrical Engineers): F. C. 
Gilbertson and F. R. Davenport. (co-opted by the nominated members 
to represent the Federation of British Industries): the Hon. Sir Chas. 
‘Parsons, K.C.B., Sir Richard T. Glazebrook, C.B., and Sir Robert 
‘Hadfield, Bt. (co-opted by the nominated members). 

Hon. secretary, J. H. T. Tudsbery, D.Sc. The first secretary of the 
Main Committee and of the Association is Mr. C. Le Maistre, A.M.Inst.C., 
M.L E.E. 

CRYPTO ELECTRICAL CO. (LTD.) (150.466)—Private company. 
‘Reg. May 17, capital £50,000 in £1 shares (10,000 preference), to take 
over the business of electrical engineers formerly carried on by J. G. 
Shaw and C. R. Shaw as the Crypton Electrical Co. First directors are 
J. G. Shaw and C. R. Shaw. each of whom may retain office while holding 
10,000 shares of either class. Reg. office: Crypto Works, Acton-lane, 
Willesden. 

J H. NOTT & SONS (LTD.) (150,365.)—Private company. Reg. 
May 4, capital £10,000 in £] shares (3.000 preference and 7,000 ordinary). 
to acquire the business formerly carried on by the late John Henry Nott, 
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as J. H. Nott & Sons, and to carry on the business of lighting, heatinz 


mechanical, electrical and general engineers, electricians, iron tounden. 


&c. First directors are G, Nott and W. D. Hughes. 


Mortgages and Charges. 

E. 8. C0. (LTD.)- -Particnlars of £6,000 Ist mortgage debentures crear- 
May 10, 1908 Gineluding ¢2.000 previously issned) have been filed, atour 
Of present issue being £4,000, Property charged : Company's undertakn, 
and property. present and future. No trustees. Pavinent of 2w 
debentures issued in 1915 has been postponed from 1922 to 1925. as. 
interest raised from 5 to 6 per cent. 

HILL BROS. (MAGNETOS (LTD.;—Eyquitable charge on properties. 
Bedminster, to secure all moneys due or to become due from compar: 
to National Provincial and Union Bank of England. 

KINGOLITE CO (LTD.) Issne on Mav TP. 19S. of £400 debenture 
part of a series of which particulars have already been filed. 

MAXIM LAMP WORKS (LTD.!- -Agreement to issue debentus., 
charged on certain leascholds and trust decd for £1,000, dated March 2). 
Its. Debentures to be charged on Companys undertaking and 
property. present and future. Holder: J. F. Poynter. 


City Notes. 
—— M 

BRITISH ELECTRIC TRACTION CO. (LTD. )--The directors recommen: 
the dividend on the 6 per cent. cumulative participating preference stoi 
and a dividend at the rate of 3 per cent. upon the ordinary stock, the satu 
as last year. In addition about £20,000 is placed to reserve. 

BRUSH ELECTRICAL ENGINEERING CO. (LTD.)—The directors recom. 
mend, subject to audit, a dividend of 6 per cent. on the ordinary staa 
for each of the vears 1916 and 1917. 

CASTNER-KELLNER ALKALI CO. (LTD.}— An interim dividend of 9 per 
cent. has been declared. 

COMPANIES STRUCK OFF THE REGISTER.—The following were struck 
off the Register of Joint Stock Companies on May 7 :— Bakelite (v. 
British Gractzin Light, Eclipse Electric Sign Co., Magneto & Taximeter 
Co. 

INDIAN ELECTRIC SUPPLY & TRACTION CO. (LTD.)—The net profit fe: 
1917 was £12,072, and after meeting interest charges, &c., a final dividend 
of 5 per cent. is proposed (making 7} per cent. for the year) and carrying 
forward £685. 

PROVINCIAL TRAMWAYS ©O.—An interim dividend of 8d. per shat 
(less tax) has been declared on the ordinary shares. 

SHANGHAI ELECTRIC CONSTRUCTION CO. (LTD.)—A dividend of 
5 per cent. (10s. per share), less tax, has been declared on the ordinary 
shares (making 10 per cent. for the past year) and bonus of 24 per cent. 
tax free: £10,000 has been placed to reserve for renewals and £5,\%’ 
written off preliminary expenses. 


The Round Table. 
: By “kVA.” 

Problem for the I.M.E.A. Convention: Will Watson Bury the 
hatchet ? 


* * * + 


In a letter to the Press Mr. Harry Allcock says :— 

“ In a recently issued report by the Committee on Commercial and 
Industrial Policy after the War the statement is made that if we nor 
adopted the metric system we should be required to work on two system 
for a generation; but, even assuming this were true, it appears to mf 
much less appalling than our alternative of employing two system 
for all time.” 

Mr. Allcock is an optimist; he refuses to consider the prospect fe! 
all eternity ! 
+ * * + 

We both make and receive many excuses for delays and other 
things, but the following strikes me as distinctly neat: “ We regret 
delav, but owing tọ military demands we have some trouble in out 
arrangements.” This did not seem quite good enough, sb the writer 
added “ at the moment `” ! 

* * * * 
Thirty-Seven Years Ago. 
[From THe ELECTRICIAN, May 28, 1881.) 

ELECTRIC LICHT at CHaTHAM.—The authorities have at la't 
decided to use the Brush light to illuminate the large fitter’s shop a! 
Chatham Dockvard. ‘There are 17 lamps in all, said to he of 2.0" 
candles each. They are worked by an engine of 14 H.P. 

CERMAN WIRE TRape.—The Osnabruck wire industry is reported 
to be very actively emploved at present. Firms in the town havt 
just received large orders for wire for South America, 800,000 Ih. of 
steel wire fur the new Anglo-American cable, and 2,000,000 lb. fur 
the United States. 

THE TELEPHONE AND THE Farr Srx.—The introduction of th 
telephone by the Viceroy of Egypt into his palaces and harems hits 
struck terror to the hearts of the fair occupants. They imagine that 
this is a dodge of his serenity to keep himself acquainted with all their 
tittle-tattle and doings. | 
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Notes. 


The LE.E. and Its Work. 


Last week the Institution of Electrical Engineers held its 
annual general meeting, and thus brought to a close the work 
of another session. Upon looking over the work of the past 
six months, what is appearent on the surface is that a certain 
number of Papers were read in London or before the Local 
Sections. Most of these were of an engineering character, and 
it is certainly very desirable that this side of the Institution’s 
activities shouid be maintained as far as possib.e. Several of 
the Papers, however, were of a more topical kind. In this 
category we may mention the Papers by Mr. L. ANDREWS, on 
‘Overseas Distribution of Engineering Appliances”; by 
Capt. W. P. DiaBy, on “ Contract Prices During Demobilisa- 
tion ” ; by Mr.C. TURNBULL, on “ A British Electrical Proving 
House ” ; by Mr. L. B. ATKINSON, on “ The Pros and Cons of 
the Metric System’; and by Mr. A. J. STUBBS, also on the 
Metric System. Although these Papers cannot be described 
as engineering, they are all of them welcome as dealing with 
important subjects which have been, or should be, under 
discussion, and which have a very distinct, bearing upon the 
welfare of the electrical industry. 


EE 


The Less Apparent Work. 


AT the present time, however, the work of the Council which 
is not so apparent is probably the more important. The 
extent of this work is indicated in the Report of the Council, 
according to which we notice that 112 committee meetings 
were held during the session. These committees deal with a 
variety of subjects, and among the more immediately im- 
portant may be mentioned those dealing with Patent Law, 
the Patents and Designs Bill, Research, Ship Wiring, Fuel Oil, 
the Metric System and the National Proving House. The 
subject of the electrical equipment of ships is undoubtedly 
important, and calls for standardisation, and we are glad to 
note that the Council have adopted the method in this case of 
submitting the draft rules to informal meetings of at least two 
of the Local Sections more immediately concerned with this 


class of work, so that the benefit of the experience of a large 
body of members may be obtained before the rules are adopted. 
An attempt is also being made to standardise the articles used 
in such installations, and for this purpose the Council has 
worked in co-operation with the Engineering Standards Com- 
mittee. Another very important section of work is that 
dealing with insulating materials and insulating oils. There 
is a great deal to be done in both these directions. Proper 
co-operation and co-ordination should-lead to the collection 
of much useful information. Passing to another item, it may 
be said that at the present moment. when electricity supply 


. engineers are faced with many difficulties in obtaining the fuel 


necessary for their power stations, the utilisation of tar oils 
instead of imported oil is of very considerable mportance. 
This subject does not, of course, affect large undertakings ; 
but a great number of the smaller generating stations now 
depend on prime movers of the Diesel engine type, and we are, 
therefore, glad to see that the Controller of Munitions (Mineral 
Oil Production) has taken up a sympathetic attitude in regard 
to this subject. We think it may be said that the Council have 
recently adopted a rather more active interest in commercial 
matters, as is evidenced by action of one kind and nother— 
for example, in regard to the employment of disabled sailors 
„and soldiers, reserved occupations, patent law, the Non- 
Ferrous Metals Bill, &c. So long as activity of this kind is 
restricted to broad questions, rather than matters which are 


of interest to small sections only of the Institution, we think 
it is all to the good. 


The Financial Position of the Institution. 


Lastiy, there is the aspect of finance. Notwithstanding 
that there must inevitably be a falling off in new members 
from the younger classes of electrical engineers, we notice that 
there is a net increase in the total membership. This is cer- 
tainly a satisfactory feature. When we look a the revenue 
it is also noticeable that the situation is good; in fact, the 
margin of revenue over expenditure is actually £5,089. 18s. lld., 
as compared with £3,776. 17s.7d.in 1916. It must be remem- 
bered, however, that the circumstances have changed. The 
Institution now no longer occupies its own home, and conse- 
quently its expenditure in certain directions is necessarily less 
than it isin normal times. Further, in all probability economies 
have been effected wherever possible. This does not mean, 
however, tha, the expenditure will not be very much heavier 
when happier timesreturn. That being the case, we think the 
Council has done well to place a sum of £3,000 to a contingency 
fund, so that any abnormal cxpenditure and reduction in 
revenue at a later date may be met without calling upon other 
funds. Altogether, it may be said that the position of the 
Institution is satisfactory, both from the financial and technical 
points of view. 

ee 
The Heat-Treatment of Large Masses. 


In view of the very massive parts now being used in large 
generators, the effect of mass on heat-treatment is a matter 
of some importance. With the inertia and high speeds now 
common inadequate treatment may result-in flaws of condi- 
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tions of instability as regards molecular strain that might lead 
to serious accidents. lt is therefore of interest to note the 
instructive paper on ` The Effect of Mass on Heat-Treatmeat,” 
read by Mr. E. F. Law at the recent annual meeting of the 
Iron and Steel Institute. The treatment of large masses, 
it was pointed out, presents peculiar difficulties. Experiments 
made on small masses may not apply to large ones. Among 
other questions are—‘‘ How long does it take for a mass of steel 
to become uniformly heated ? ” “ To what depth does the 
effect of oil-tempering penetrate ? ” and “To what depth 
is it possible to harden steel effectively by quenching in 
water?” A series of experiments on cubes of iron of varving 
dimensions are described, useful information being obtained 
from thermo-couples embedded in the material at various 
depths. On the whole, heas p n trated to the centre of the 
cubes quickly. After 130 minutes from the time of charging 
the furnace the centre and half-way through were at the same 
temperature, but an 18 in. cube required 44 hours for the heat 
to become uniformly distributed throughout its mass. Very 
instructive, too, are the differences in the cooling curves 
obtained respectively with oil and water-cooling. In both 
cases there appears to be a period during which the metal in 
the centre of the cube is cooling more rapidly than metal mid- 
way between centre and surface. While the effect on these 
cubes of oil-quenching appears substantially the same at the 
centre and on the surface, there was a decided variation in the 
water-cooled cube. Another point of interest is that hardening 
is only effective when rapid “cooling takes place through the 
lower ranges of cooling below 300°C. Hardened steel can be 
softened by heating to quite low temperatures, and for this 
reason the view that hardened stec! is always gradually soften- 
ing at normal temperatures—is, in fact, unstable—has been 
doubted by some authorities. A fuller knowledge of all these 
phenomena may prove to have an important bearing on the 


behaviour of large masses required to undergo rotation at. 


high speeds. In this connec‘ion we would refer our readeis to a 
very interesting letter trom Mr. B. A. BEHREND, which appears 
in our correspondence columns th's weck, and which calls 
attention to the advantages o. the plate form of construction 
as compared with tue solid forging, simply on account of 
these heat problems. 


The Progress of British Dyes (Ltd.) 

Last week we had the pleasure of making a tour of inspection 
of the old and new works of British Dyes (Ltd.). There were 
many points of great interest, as is indicated in the short 
account which appears in another column, and it was instructive 
to notice the differences in design between the old works and 
the new. When we say that land to the extent of 500 acres 
has been secured by the Company for their new works it will 
be realised that they are on a very extensive scale. So far, 
only a beginning has been made, but that beginning is very 
substantial and full of promise. One of the most interesting 
and important features that we noticed was the works industrial 
laboratory. By this we do not mean the ordinary laboratory 
in which every investigation must originate, wherein the 
apparatus is of the familiar type in glass or porcelain, as is 
used by every chemist. We refer to the laboratory in which 
all the operations are carried out in plant which is identical 
with that used in the ordinary manufacturing operations, the 
only difference being in point of size. In this particular 
laboratory the plant is on a scale of one-hundredth of the size 
of the commercial plant, and the quantities used are thus 1 per 
cent. By this means it is possible to try out the experimental 
operations on a very reduced industrial scale. Whether a 
jump from l per cent. to 100 per cent. is rather too much 
may. perhaps, be opento question, and may possibly require 
moditication. Time will show. The important point, how- 
ever, is that all operations should go through this laboratory 
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on their way to commercial application. It is neglect of thr 
precaution which has so often led to disaster in chemical 
processes. Reactions which take place quite easily on a smal 
scale may be very considerably modified on a larger ta-is: 
the reaction may take much longer, and owing tothe larger 
masses the reaction may not be uniform, so that the finaj 
result is unsatisfactory. Thus research is necessary both m 
the ordinary laboratory and in the industrial laboratory. Is 
such work as that of British Dyes (Ltd.) it is clear that the 
supply of research chemists is an important matter, and not 
merely research chemists but works chemists and engineers 
who are able to work together. The Chairman, Mr. Javes 
Fauconer, M.P., laid stress upon this point of view at a 
luncheon on the day of our visit, and we were glad to note 
that there was every appearance of this desirable combination 
in the new works. If this country is to be more successful in 
the future than in the past in chemical industry it is essential 
that the engineer and the chemist should work more closely 
in unison. Lastlv, there is the question of the commercial 
future. We gather that the efforts of British Dyes(L d )hitherto 
have been most successful in the face of very considerable 
difhculties, and that there is no doubt that the Company will 
be able to supply all the dyes required in this country, and of 
a quality equal to that of the German dyes upon which this 
country previously depended. It will be necessary, however, 
for the Company to have adequate support, both from the 
Government and from the general public. So far. the Govern- 
ment has given serious financial assistance on the basis of 
limited dividends, but it will be necessaryto go further than 
this. It will be essential that the Government should render 
available the necessary raw materials on at least as favourable 
a basis as that on which foreign competitors will obtain their 
materials, and it will be necessary for the general public to 
appreciate the advantage of supporting British industries in 
the future, rather than adopting the curious attitude which 
has been so often noticeable of giving preference to a foreign 
article. 


TO Oe 


British Science Guild.—The annual meeting of the Guild 
will be held at the Mansion House, London, on Wednesday. 
June 19, at 4 p.m. The chair will be taken by the Lord Mayor, 
and Lord Sydenham (the president) will give an address on 
** Education, Science and Leadership.” 


Firing Bituminous Coals in Large Eouse Heating Boilers. 
A Technical Paper (No. 180) by Mr. S. B. Flaggon the above 
subject has been issued by the Bureau of Mines (Washington). 
Some sound general recommendations are made on the burning 
of bituminous coals economically, and the differences in the 
firing of heating and power boilers are explained. The author 
also enters into an explanation of the ways in which boilers 
receive heat. In conclusion, the results of a series of tests 
are given, of special interest being a series of curves showing 
density of smoke emission, plotted against time, with various 
forms of Pittsburgh and Illinois coal and different conditions 
of firing. 

British Engineering Standards Association.—As announced 
in our last issue, the Engineering Standards Committee, which 
was formed in 1901 by the leading engineering institutions, has 
now been incorporated, the word limited being omitted by 
license of the Board of Trade. 

The Committee, therefore, becomes now a corporate body witha legal 
entity, and is thus enabled to maintain its position in regard to its brand, 
which has heen largely used in a number of the British standard specifica- 
tions. The wider use of the brand by manufacturers generally who are 
working to the British standards should be of materia! advantage to the 
British engineering industry throaghout the world. The good work that 
the Committee has done during the past 17 vears, which is such a mont 
ment to its founder, the late Sir John Wolfe Barry, K.C.B.. F.R.S. and 
its acknowledged position in the engineering world, makes its incor 
poration a logical sequence in its development. 

Composite Insulating Materials.—A joint committee 


representing the Institution of/Electrical Engineers and the 
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B.E.A.M.A., appointed under arrangements with the Depart- 
ment of Scientific and Industrial Research, is considering a 
‘draft specification applicable to composite insulating materials. 
With this object in view, manufacturers are being requested 
ta supply samples of their various moulding materials. Since 
these must be in a recognised form to give comparable results, 
a set ofmoulds is being prepared, and will be placed at the 
disposal of manufacturers for a limited period. A large 
number of specimens are required, and the materials are 
grouped according to the temperatures which they will normally 
stand. 

Birthday Honours.—In the list of Honours conferred by 
the King on His Majesty's Birthday we notice very few names 
connected with the engincering industry. Our readers will be 
gratified, however, to see that the honour of knighthood has 
been conferred upon Mr. Thomas Octavius Callender, J.P., 
managing director of Callenders Cable & Construction Co. 
and a director of several manufacturing and electric supply 
‘com panies. 

The following additional Honours have also been conferred :— 

Priry Counvllor.—Sir Edward A. Goulding, Bart., M.P., a director 
of the British Westinghouse Co., and of the Westminster Electric Supply 
{‘orpn. 

Baronets. Mr. Guy Calthrop, Controller of Coal Mines, and Sir Charles 
Petrie, prominently identified with the Liverpool public and civic 
‘services, including the municipal tramway and electricity undertakings. 

Knight.—In addition to Mr. T. O. Callender, the Honour of Knight- 


hood has been conferred upon Alderman H. T. Hatt, ex-Mayor of Bath 
and Chairman of the Electricity Committee. 


Electric Furnaces for Non-Ferrous Metals.—In a recent 
Paper before the Philadelphia Foundrymen’s Association, 
Mr. G. H. Clamer draws attention to the need for careful 
selection of electric furnaces, according to the purpose for 
which they are intended. For example, not only is the type 
of furnace required for non-ferrous work quite different from 
that used for treating iron, but even the conditions requisite 
for testing melting red brass may be unsuitable for yellow 
brass and alloys containing a considerable content of zinc. 
Horizontal open-ring induction furnaces require careful design 
in order to obtain a reasonably good power factor, owing to 
the relatively high magnetic leakage between primary and 
secondary. The Ajax Wyatt furnace, which appears to have 
several qualifications for such work, will melt 60: 40 brass 
without volatilising zinc in the secondary channels, provided 
cold metal is continually fed into the furnace so as to keep 
the temperature below that at which zinc tends to vaporise. 
No water-cooling is needed, the furnace may be sealed to 
prevent oxidation, and oily turnings and scrap of brass of 
composition varying from 70:50 to 60:40 have been treated 
quite satisfactorily. : 

British Science Guild Exhibition.—The British Science 
Guild is organising a comprehensive exhibition of products 
and appliances of scientific and industrial interest, which, priof 
to the war were obtained chiefly from enemy countries but 
are now produced in the United Kingdom. 

The King has graciously consented to become Patron of the Exhibition, 
and the Marquess of (‘rewe, K.G., is President. Among the Vice- 
Presidents are: the Prime Minister, Sir Albert Stanley (President of 
the Board of Trade), Mr. H. A. L. Fisher (President of the Board of 
Education), Dr. Addison (Minister of Reconstruction), Lord Moulton, 
Sir J. J. Thomson (President of the Royal Society), and other dis- 
tinguished public men. 

The Exhibition, which will be held at King’s College from about, the 
first week in August until the first week in September, will show in the 
first place products chiefly imported from Germany before the war, 
but now made in this country; but it will also illustrate the remarkable 
developments that have taken place generally in our scientific industries. 
In many of these, as a matter of fact, Great Britain always excelled, 
and it is only our national quality of self-depreciation which has pre- 


vented the public from appreciating the fact that we were able to export _ 


to Germany apparatus and products embodying the highest scientific 
knowledge and technical skill. The exhibits will include; chemical 
products, thermal, electrical and optical appliances, glass, quartz and 
refractory materials, photographic apparatus, surgical and medical 
appliances, &c. It is believed that the effect of the Exhibition will be 
to have a most stimulating influence upon scientific and industrial re- 
search, and the demonstrations and lectures that will be given in order 
to explain the exhibits will undoubtedly bring home to manufacturers, 
as well as to the general pnblic, the great and growing part that science 
plays in industry. Further particulars may be obtained from the 
Organising Secretary (Mr: F. S. Spiers), 82. Victoria-street, London, S W 1 
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Road Transport.—At a luncheon meeting of the Com- 
mercial Motor Users’ Association on Friday last, Col. R. E. 
B. Crompton, C.B., the first president of the Association, 
delivered his presidential address on “ The Future of Heavy 
Motor Trafhe.” 

Col. Crompton said the war had clearly shown that comfort, con- ` 
venience and health greatly depended on cheap and rapid transport. 
lt ranked with the two great national industries, shipping and railways. 
All re-housing schemes depended on cheap road transport. The supply 
of liquid fuel was so restricted by war conditions that for some time to 
come they must look for other means of obtaining driving power. The 
use of gas for traction purposes was steadily extending. Later on. when 
war conditions permitted of the maintenance and supply of cylinders 
and compressing plant, the use of the gas-propelled vehicle would be 
greatly helped, and would become permanent for all the lighter classes 
of vehicles. 

The next available source of power was by electrical means. We 
already had accumulators for town work, and their use and radius of 
action were growing. It was practically certain that further develop- 
ments of accumulators would take place in the near future which would 
increase their usefulness and durability and reduce the dead-weight 
carried. The trolley system, so long used to take power from wires at 
the roadside, was certain to be improved. Tesla’s idea of obtaining 
electrical power by induction from a charged wire at the roadside was 
capable of solution. 


Obituary. 

Mrs. A. H. E. PapLEy.—We much regret to announce the death 
of Mrs. A. H. E. Padley, late chief lady demonstrator of the St. 
Marylebone Electric Supply Kitchen, which took place at Lough- 
borough on Thursday last. Mrs. Padley, who was well known in 
electric cooking circles, relinquished her demonstrating work (much 
of which was of a pioneer character) three years ago owing to failing 
health. For some years Mrs. Padley co-operated with Mr. F. S, 
Grogan in popularising electric cooking in this country, and much of 
the progress made is due to their united labours. In addition to 
demonstrating, Mrs. Padley contributed many valuable articles on 
electric cooking to “ The Unit,” and made a number sf useful sug- 
gestions upon the design of cooking apparatus. 

DEATHS ON Actrivz Sgrvice.—The following deaths on active 
service are reported :— i 

Lieut.-Col. Douglas H. Hyde Thomson, aged 27, was killed while 
fiying over Kent on May 21. He joined the Royal Naval Air Service in 
1914. Latterly he had devoted his energies chiefly to wireless telegraphy 
and other electrical matters, and his loss in this branch of service will be 
greatly felt. 

Capt. Douglas Walton Mellor (King’s African Rifles), aged 25, who was 
wounded in November last and died of fever on the 26th ult., was a former 
student of the City and Guilds Engineering College. 

Sergt. Jas. H. Bell (Warwickshire Regt.), formerly employed by the 
General Electric Co., has been killed. 

Gunner T. Ross (R.F.A.), formerly employed in the India Rubber 
Co.’s cable department, died of wounds on May 1. 

Gunner D. H. Mather (R.F.A.), formerly employed in the Preston 
tramways department, has died in action. 

Driver Norman Gripper, driver of the Friend’s Ambulance Unit of the 
British Red Cross with the French Army, formerly engaged in the 
Blackburn electricity department, has been killed in action. 


Personal. 


Wak CASUALTIES.— The following casualties are reported :— 

Pte. W. Bunnage (Wilts Regt.), formerly in the India Rubber Co.’s 
general office, is a prisoner of war. 

Pte. W. R. Robinson (Royal Lancaster Regt.), aged 19, formerly 
employed on the Burnley tramcars, is a prisoner of war. 

Pte. P. A. Storr (M.G.C.), also a former Burnley tramwayman, is 
reported missing. 

L.-Corp. John Gillett (Royal Lancaster Regt.), aged 19, formerly 
employed in the Blackpool Corporation tramways department, has been 
wounded. 


Arrangements for the Week. 
TUESDAY, June 11th. 
JUNIOR INSTITUTION OF ENGINEERS, NORTH- EASTERN SECTION. 
7.15 p.m. At the Mining Institute, Neville-street, Newcastle-on- 
Tyne. Paper on The Applications of the Static Transformer,”* 
by Mr. S. A. Stigant. 
FRIDAY, June 14th 
PuysioaL SOCIETY. 
5.0 p.m. At the Imperial College of Science, South Kensington, 
S.W. Discussion on “The Teaching of Physics in Schools.”’ 
To be opened by Sir Oliver J. Lodge, F.R.S. Contributions are 
also expected from Prof. T. P. Nunn, Prof. R. A. Gregory, Prof. 
F. Womack and Messrs. C. E. Ashford, T. J. Baker, C. L. 
Bryant., G. F. Daniell, J. Nicol, F. W. Sanderson, A T. Simmons 
and E. Smith. 
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Report of the Board of Trade Electric Power 
Supply Committee. 


F As announced briefly in our last isdue the report of this Committee 
has now been published. The Committce waa appointed in the early 
part of last year and was finally constituted as follows : Sir Archibald 
Williamson, Bart., M.P. (Chairman), Mr. Harry Booth, O.B.E., 
Dr. J. F. Crowley, Mr. James Devonshire, Mr. Harold Dickinson, 
Mr. James Falconer, M.P., Mr. G. H. Hume, Mr. John Kemp, Mr. E. 
F. Vesey Knox, K.C., Mr. H. H. Law, C.B., Mr. C. H. Merz, the Hon. 
Sir Charles Parsons, K.C.B., F.R.S., Mr. William B. Smith, O.B.E., 
Sir John Snell, Alderman C. F. Spencer, and Mr. A. J. Walter, K.( a 


with Mr. M. J. Collins as Secretary. The report is signed by all the 
members. í 


Witnesses were heard representing 25 bodies interested in the 
subject. 


In what follows we give an abstract of the more important parts 
of the report. 


National Agpect.—We recognised that it was our duty to consider the 
terms of reference from a national point. of view ad that our recommenda- 
tions might lead toa practical scheme for providing the vital requirement 
of cheap power throughont the country. The supply of such power is 
now seen to be virtually as essential as labour and materials in so far 
as it affects economical production. We have necessarily had to take 
into account any seeming conflict. of national and local interests. 

Progress hitherto has been hampered by legislation, by Parliamentary 
procedure, by limited areas of supply. by uncertainty whether local 
authorities will exert the right of purchase and the terma thereof, by 
the right of veto by local authorities, by the chaos of different systems 
used by neighbouring hodies, coupled with reluctance on the part of 
manufacturers and railway companies to take power from a public supply, 
efficiency of the gas industry and unsound projects on the part of some 
electricity companies. 

To sum up as regards the present. position, the evidence given hefore 
us was unanimous in declaring it to be unsatisfactory, and the opinion 
of practically every witness was that something must be done and as 
speedily as possible. Our investigation confirms fully the opinion of 
the Coal Conservation Sub-Committee and the Electrical Trades Com- 
mittee regarding prevailing conditions, and leads us unanimously to the 
conclusion that the present state of affairs is contrary to the national 
interest, wasteful of fuel resources, deprives industries of the advantage 
which a well devised system of generation and distribution of electricity 


would give, and thereby handicaps them in competition with other 
countries. 


Future Outlook.—\t should be fully recognised that cheap electrica! 
power is a matter of first-class importance, and will in the future be 
essential to the industrial progress of this country. Concentration of 
larger generating units in larger and fewer power stations, wherever 
practicable, is urgently required in order to reduce the cost of industrial 
power to a minimum, and to conserve coal and get the fullest value from 
every ton consumed. i 

There are to-day about 600 bodies generating y for public 
purposes, apart from the large number of manufacturets, collieries and 
others generating their own power. We have no doubt that these 
separate stations can be reduced to a relatively small number in the 
course of time, and that the country will greatly benefit thereby. 

After the war the position of delayed extensions of generating plant 
and mains throughout the country will require immediate attention, 
especially as the greater number of stations are now working without 
spare plant. There is also an accumulation of new business requiring a 
supply, but not yet connected to the distributing mains, while the rapid 
development of electrical furnaces is overtaxing some existing stations. 
Unless on the termination of the war there is the necessary organisation 
ready and prepared for developments on right lines, there will be a per- 
petuation of present disadvantageous conditions. The evil will grow 
until it is beyond remedy. Thus the matter is urgent, and it may well 
be that our industrial future depends greatly upon a wise and far-seeing 
decision at this time. i 

Our land is not favoured by immense available water power as in 
Canada, the United States, Norway, and elsewhere, but, having in view 
the volume and comparative concentration of our industries, which will 
enable losses in transmission of electricity to be minimised, there is 
every reason to believe that with well situated modern generating stations 
based upon coal as fuel, and by the pooling and centralisation of electrical 
generation, we shall be able to compete with many places where water 
power is used, and at least to equal in cheapness of power most of our 
foreign manufacturing competitors. 

We have been impressed by the evidence placed before us in regard 
to the North-East coast system. The costs of the electricity delivered 
over this wide area bear out in practice the contention as tothe advantages 
to be gained by centralisation of the control of generation and main trans- 
mission over large areas. We cannot emphasise too strongly our opinion 
that it is necessary to take a comprehensive view of the situation, and 
that it is of paramount importance that a cheap and plentiful supply of 
electricity should be available over the widest areas possi ble, 
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A CENTRAL AUTHORITY. 


Electricity Commissioners.—The general concensus of the evidence given 

fore us was that the need for the creation of one central authority to 
regulate generation and distribution of electricity in Great Britain and 
Ireland is urgent, and that in the national interest steps should immed. 
ately be taken to establish it. With this view we are in complete agree- 
ment. This new authority, we suggyest, should be known as‘ The 
Electricity Commissioners.” The powers connected with the generation 
and supply of electricity. at present exercised by the Board of Trade. 
Local Government Board, Local Government Board for Treland, and 
Scottish Oftice, should be transferred to the Commissioners. Mansy of 
our witnesses were strongly of opinion that the new authority should 
be independent of any existing Government Department and of Parlia. 
ment. We cannot entirely concur in that view. Our recommendation 
is that the Commissioners should be appointed by the President of the 
Board of Trade, and that they should be in direct communication with 
him and through him responsible to Parliament. We are of opinion thst 
the Commissioners should be endowed with very full powers. We fee! 
that their duties should not be confined to framing and administering 
regulations and deciding questions brought before them, but that ther 
should include the eveouragement of the supply and distribution of 
electricity. 

It is essential that the Commissioners should be men of high standin: 
and ability. Our recommendation is that. thev should in the first instanee 
he five in number, Three of these Commissioners should be appointed 
on the terms that they should not hold oftice beyond the age of 65, 
that they should have substantial salaries, not less than £3,000 per 
annum ; and that their whole time should be given to the service. 
They should also have adequate pensions. The ordinary Treasury scale 
of pensions does not appear to be suitable in this case. The other two 
Commissioners might be appointed for a short term of vears, and neither 
the age limit of 65, nor the right to a pension need apply to then. 
Engineering qualifications and business experience of the highest order 
should be represented in the personnel of the Commission. The staff 
employed should include a Secretary and such electrical engineers and 
inspectors as may be necessary. The work falling on the Commissioners 
at first. and for some years, is likely to be heavy, but it is probable that 
later three Commissioners will suftice. We think the whole expenses of 
the Electricity Commissioners might be recovered from the electricity 
undertakings of the country by a charge levied upon them pro rata to 
revenue. : 

Organisation in New Arcas.— As soon as possible after their appoint- 
ment the Commissioners should proceed to delimit suitable electrical 
districts. We do not express an opinion as to any exact number of 
districts, preferring that the Commissioners should have a free hand: 
but we are of opinion that they should in most cases be large, and cover 
ultimately the whole of Great. Britain and Ireland. 

We do not attempt to decide which areas should be dealt with first 
as regards re-organisation of the supply. We may, however, point out 
that the question is evidently very urgent in the Lancashire district. 
where interconnection of existing generating stations has already been 
considered, although it has not been possible to carry it out. The same 
urgency applies to the area around and including Birmingham, and to 
certain Yorkshire industrial districts. In London the matter has been 
pressing for a considerable time; ‘indeed ever since 1905, when the 
question of re-organisation of the supply was raised in Parliament. 

While some localities, or the large towns in them, may already be well 
served by existing undertakers—company or municipality as the case 
may bhe—in practically every instance, some important change will be 
found to be necessary, in order to secure the cheapest possible supply. 
It is important to remember that the existing business represents but s 
small proportion of the business yet to be done, and that, in order to 
obtain this additional business, it is essential to secure the highest 
economy In production. a 

Municipalities in some cases have desired power to supply electricity 
to areas outside the borough boundaries ; but the complications involved 
in extension of areas of municipal supply so as to cover the area of other 
towns, or other local authorities, are great. We do not think a satis- 
factory solution of the problem can be found along these lines, viewing 
the matter from a national standpoint, and in the interests of consumer 
generally. 

District ELECTRICITY BOARDs. 


. Ownership.—We have given much consideration to the possibility of 
finding a solution which might unite, without altering, existing under- 
takings and provide for new generating stations under Joint Boards 
But the influence of local susceptibilities, the divergence between those 
whose tenure is permanent and others whose tenure is limited, added 
to the difficulty of raising new capital in such circumstances, convince 
us that the most satisfactory scheme must be based upon single ownership 
in each district of the generating stations and main transmission system. 

After full consideration we have come to the conclusion that in the 
national interest generating stations and main transmission lines onght, 
as a general rule, to be publicly owned, and for this purpose a District 
Electricity Board shonld be set up in each of the districts when consti- 
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tuted. to which the generation and main transmission system should be 
transferred. The Order of the Commissioners which delimits the district 
should incorporate the District Electricity Board. 

We recommend that District Electricitv Boards should he established : 


(a) To acquire all the generating stations and main transmission 
systems within their districts (excepting stations for private supply). 

(6) To link up and develop the supply of electricity. 

(c) To erect new stations as and where necessary. 

(d) To acquire and utilise wherever practicable surplus electricity and 
waste gas and heat and other sources of power. 

We are of opinion that District Electricity Boards should have power 
to acquire generating plants of magnitude at present owned by railways, 
tramways or other public utility concerns, and that the supply to these 
undertakings should be combined with that to other consumers of power. 
Main line electrification may not take place immediately, but will 
undoubtedly come. Meantime, large extensions of the use of electric 
power for railways in connection with urbar, suburban and special 
goods traffic, are imminent. The importance of combining the supply 
to railways, tramways and other classes of consumers is beyond doubt, 
and we believe that each of them will benefit thereby. Combination 
will also save duplication of capital expenditure on reserve generating 
plant which would otherwise be necessary. It is not our suggestion that 
there should be restrictions in regard to ownership or the setting up of 
private installations, but where new private generating plant is installed 
it should be subject to regulations of the Commissioners as to type of 
current, frequency and voltage, in order that it may fit in with the general 
system. ~ 

Operation.—-As regards operation in each of the new districts, some 
witnesses favoured company operation, others public operation. The 
former pointed to the need of technical knowledge and business acumen : 
to the temporary or permanent losses which havo to be risked in laving 
down plant and mains to foster, or in anticipation of» demand: to the 
necessity of differentiation in price, in addition to the usual scale based 
on load factor, quantity, distance and coal prices. They suggested that 
Jompany management, based on the expectation of profits, is alone able 
satisfactorily to undertake such an intricate and difficult business. On 
the other hand, evidence was given to the effect that the paramount 
importance of technical knowledge, business ability, and the necessity 
for taking risks and facing losses inherent in the present stage of the 
country’s electrical development, were equally associated with publicly 
operated uncertakings, and that this was already exemplified in the case 
of the larger municipulities. : 

In using the term “ operation,” we mean it to include the installation 
and extension of the generating plant and main transmission lines, and 
the management and working thereof. 

There are three methods, we think, under which this generally should 
he carried out: (1) Operation by the District Electricity Board: (2) 
‘operation by a company under lease from the District Electricity Board, 
such company preferably to be composed largely of consumers within 
the area affected : (3) operation hy an existing power company under 
lease from the District Electricity Board. 

If the first method be adopted, it is essential that the District Elec- 
tricity Board should make no divisible profit. 


Constitution cf the Boards.—This part of the problem is difficult and 
controversial. It may be necessary to finance the Boards in whole or in 
part by funds raised with Government assistance, or on the other hand, 
it may be possible to finance the Boards locally without resort to such 
assistance. Boards might be of three types 

(I.) Boards which are nationally financed. These should be composed 
of representatives of (a) local authorities and companies which are at 
present distributors of electricity, (b) large consumers, and (c) railways 
using electricity within the district of the Board. 

(IL) Boards which are locally financed. These should be composed of 
representatives of (u) local authorities, whether distributors of electricity 
or not, (h) companies which are at present distributors of electricity, 
(c) large consumers, and (d) railways using electricity within the district 
of the Board. 

(III.) Mixed Boards. These should be composed of representatives of 
the interests mentioned in (I.) or (II.). 

In the case of District Electricity Boards which are nationally financed 
we do not attempt to fix the number of representatives of each class, 
[Opinions are, however, expressed as to their composition. | 

Subject to our general recommendation that there should be one 
comprehensive system for the generation and main transmission in each 
district, it may be advisable in an exceptional district, the outstanding 
feature of which is an undertaking, whether municipal or company, 
already supplying power on a large scale and over a large area and able 
and willing to develop that supply at its own risk, that the municipal 
authority or the company, as the case may be, should continue, subject 
to conditions laid down by the Commissioners. 


. POWERS OF THE BOARDS. 


Powers and Duties of District Electricity Boards.—District Electricity 
Boards should be charged with the folllowing among other duties :— 


(a) To acquire all generating stations within the district, whether 
municipal, company, railway, dock or other public utility. 

(b) In the case of generating stations belonging to local authorities, 
electric lighting companies and power companies, all should ultimately 
be taken over by the District Electricity Board-—-good and bad. We 
recommend that the terms should generally be payment of the actual 
amount expended on lands, buildings and plant for generating purposes, 
iess depreciation, reserve funds, renewal funds and sinking funds which 
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have been provided, and which are properly applicable to the generating 
stations. Exceptional cases may require special treatment. 

(c) In the case of railways, tramways, docks and other public utility 
undertakings, the District Electricity Board should have power to take 
over the generating stations on the basis of the actual amount expended 
on lands, buildings and plant for generating purposes, less depreciation, 
reserve funds, renewal funds, and sinking funds which have been provided 
and which are properly applicable to the generating stations. An under- 
taking should in such cases be given that electricity will be supplied to 
them at least as cheaply as they could have produced it themselves in 
similar circumstances of coal, labour and other costs, including capital 
charges, with their existing plant and output. 

(d) The District Electricity Board may realise any generating stations 
taken over, will acquire new sites, and lay new main transmission lines, 
subject to the general regulations of the Electricity Commissioners. 

(e) With regard to distribution systems :— 

In the case of the local authorities, the distribution system may be 
acquired on terms similar to those proposed in respect of generating 
stations, in cases where distributors wish to discontinue. 

In the case of electric lighting companies, distribution should either be 
transferred to the District Electricity Board on terms fixed by agreement, 
or should remain in the hands of the company until the earliest date at 
which the concession may be terminated. 

In the case of the power companies, in some instances, it may be 
suitable also to buy their distribution system by agreement. 

In all cases where the distribution svstem is not acquired, the District 
Electricity Board must undertake to supply the distributors with elec- 


tricity at least as cheaply as they could have produced it themselves in - 


similar circumstances of coal. labour and other costs, including capital 
charges, with their existing plant and output. 

(f) Except in the case of the transfer of undertakings owned by local 
authorities, in which case the purchase price should be discharged by a 
terminahle annuity to be used by the local authority in discharging their 
loan obligations, payments should be made in cash. 

(7) It is essential that the necessary capital should be raised as cheaply 
as possible. „Any risk of loss by the Government could only arise in 
respect of nationally financed or mixed Boards, and the risk would, we 
think, be small, | s 

(hì No powers of compulsory purchase by local authorities under the 
Electric Lighting Act, 1885, or otherwise, should be exercised without 
the consent of the Electricity Commissioners. The power of purchase 
should be vested in the District Electricity Boards, as soon as they are 
created. 


(i) The District Electricity Boards should have powers of laying main — 


transmission lines throughout their areas, and powers of distribution in 
all parts of their areas where there is now no public supply. 

In order to ensure that the business of the District Electricity Boards is 
conducted under proper financial safeguards, provision should be made 
for :— 

(a) The submission by the District Electricity Board, for the approval 
of the Electricity Commissioners, of all specific proposals for capital out- 
lay, with estimates and plans, when these proposals exceed a certain sum. 

(b) The submission by the District Electricity Board to the Electricity 
Commissioners of an annual budget of income and expenditure on revenue 
account. 

(c) The audit of the District Electricity Board’s accounts by an auditor 
appointed by the Electricity Commissioners. 

(d) The fixing of charges for electricity so as reasonably to ensure 
financial equilibrium ; and reserving power to the Electricity Commis- 
sioners, in certain eventualities, to give directions as to the charges to 
be made. 

(e) An annual report to be made to the Electricity Commissioners of 
the proceedings of the District Electricity Board. 


Leases.—-In cases where operation by a commercial company may be 
found preferable the District Electricity Board may lease their under- 
taking on terms to be approved by the Commissioners. The terms of 
any lease should provide, inter alia, for the regulation of the amount of 
the distributable profits by the imposition of a sliding scale, a system of 
rebates to consumers, or otherwise, as may seem best calculated to secure 
a community of interest between the lessees and consumers, 


DISTRIBUTION, 


In present circumstances our view is that distribution, especially in 
the case of the larger towns, should generally be left in the hands of 
present distributors, unless they wish to transfer it. The majority of 
the Committee are of opinion that municipalitjes and other local authori- 
ties should distribute electricity without seeking to make a profit for 
the relief of local rates, and those members of the Committee who do 
not concur in this view think that such profits might be limited to a small 
percentage. 
= Regulation of Price and Facilities.—The power to vary prices has rarely 
been called into operation, but when it is transferred to the Electricity 
Commissioners it should be extended and used so to regulate prices 
from time to time, by means of a sliding scale, rebates, or otherwise, as 
to secure to consumers a proper proportion of the benefit of the reduction 
of cost due to the combination of generation. 

The distributor, whether a local authority, a company under the 


` Electric Lighting Acts, or a power company, should have the right to a 


supply from the District Electricity Board on arbitration terms. We 
also propose that in those areas where the power companics continue to 
exist as distributors, an authorised undertaker should have the same 
right as a consumer now has against the power company to require a 
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supply on arbitration terms. The distributors must recognise that dis- 
tribution is as important as generation and requires the same skilled 
technical direction. It would be a fatal poliev if the distributors were 
to attempt to cut down their engineers’ salaries, just when the new and 
cheaper bulk supply ought to make them busier than ever. 

Compensation for Loss of Office. —Mthough under our proposals and 
the development which may be expected to flow from them, there should 
be new and improved openings for engincers and other officials, we think 
provision should be made by which District Electricity Boards may 
provide compensation for displaced engineers and other officiais in cases 
of hardship. i 

Prorcedare.—We are of opinion that they should have considerable 
powers to make final Orders, and that new Orders authorising the supply 
of electricity under the Electric Lighting ets in areas with a population 
of less than 5.000 shonld not require confirmation by Parliament. We 
suguvest, as recommended by the Committee presided over by Sir George 
Murray, that the Provisional Order need not vo through all the stages of 
legislation. If unopposed, it should become law after the lapse of a tixed 
time. Tf opposed, the Order prepared after a full inquiry by the Elec- 
tricity Commissioners shonld be referred to a joint committee of the two 
Houses of Parliament so as to minimise the loss of time and money. 


FINANCE. 


In 1916 there were 230 companies and 327 local authorities operating 
undertakings under statutory authority for the supply of electricity to 
the public. Their capital expenditure had been £36,000,000 by com- 
panies and £55,000,000 by local authorities. A large percentage (some 
50 per cent.) of this total has been expended on the distribution systems, 
which in most cases will not be transferred. 


Cost of New Developments.—The cost of the developments undertaken 

_ during and immediately after the war will be greatly enhanced by the 
abnormally high cost of materials. It is generally expected that high 
prices will prevail for some time after the conclusion of peace. The 
postponement of all developments until a time when prices have receded 
to what may be considered a normal level would, in our judgment, be 
most regrettable. The provision of adequate electric power is required 
for the resuscitation of industry. We therefore recommend that the 
Government should go 4 long way in giving financial assistance, so that 
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installations which are shown to be urgently required should not be 
unduly burdened by charges for interest and amortisation. 


Standards,—-It should be an important duty of the Electricity Com: 
missioners to tix standards of system, frequency and pressure, for the 
whole of the United Kingdom. But regard must be had to existin: 
varying conditions, and uniformity in some districts can only be achieve 
gradually. p 

(nirhiad Lines- -We are strongly of opinion that the legislative re- 
strietions with regard to the use of overhead lines should be removed cr 
amended. There are numerous instances where loval authorities have 
attached to their consent very onerous conditions or have absolutely 
refused to give it. The future development of electricity in many dis 
triets will depend Jargely upon facilities being uranted for the use of 
overhead lines, and it is of vital importance that restrictions which exe 
at the present time should be removed or amended. We are of opinios 
that the absolute veto of local authorities on the construction of overhead 
Jines should be abolished. 

Waylerres,—Further facilities should be afforded for the placing of 
electric lines, either underyround or overhead, across private property, 
Compensation should be assessed by arbitration after the work has been 
done. 

Rating.—The local rating system as applied to electric transmission 
mains must greatly, and, we think, unjustitiably interfere with the supply 
of cheap power and enhance its cost. The matter is one which calls ior 
the immediate attention of the Government. 


Water Rights.—The importance of water for condensing purpoæs 
cannot be over-estimated and facilities should be affurded for the 
acquisition on equitable terms of rights to use water. 

Liability for Nuisance.—We think that the Electricity Commissioners 
should have power to order that any generating station should be free 
from liability for guisance in the absence of proof of negligence. 

Necessity for Immediate Leqi-lation.—In view of the fact that the 
numerous investigations of the Reconstruction Committees, and the 
proposals made by them, must largely depend for their practical effect 
upon the supply of cheap power, we would in conclusion emphasise the 
importance of initiating the necessary legislation with the least possible 
delay. 


A Study of Group and Individual Motor Drives.’ 


By C. E. GCLEWELL. 


Summary.—The article analyses the relative advantages of the individual and group methods of machinery drives in factories. 
Savings which may be effected by the elimination of line shafts and belts, and other more important economies should determine 
the policy to be followed in any given case. 


There is a marked tendency at present among the leading machine- 
tool plants toward individual-motor drive, particularly for the larger 
machines, and it is not yet agreed whether the investment for 
individual motors for small tools is warranted. 

The power consumption of a typical machine tool is usually a 
relatively small item in comparison with the other charges against 
the machine (Fig. 1). Any saving in the power of consumption will 
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* have ajrelatively small effect on the total cost of production by, this 
tool, whereas any saving in wages brought about by the ability of 
the operat .r to perform a given operation in less time will obviously 
tend to a much greater effect on the cost of production. 

The interest and depreciation on a machine tool together may 
form an item of importance. Fig. 2 indicates that the cost per 
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* Abstract of an article in the * Electrical World.” 


horse-power * increases rapidly for the smaller sizes of motors; 
hence the fixed charges on the smaller machine tools when equipped 
with individual motors are relatively higher than with larger tools. 


Table I.—Frictional Losses in Shafting for various Typical Shop 
Departments. 


Per cent. of total Per cent. of total 


Department. transmitted power. | Department, transmitted power 
Pattern making ........ 17 | Chucking ..........sceeeee. 26 
Grinding .......ccccceeseees 21 | Planing ............ seese 26 
Light drilling .......... vee 2h Cutter making ......6..0.. 27 
Lathe messes. saeco 20 | Heavy drilling ............ 34 
Milling ............ ulead 25 Jig and fixture making... 37 
Cam cutting esseere 26 | Cutting-off «0.0... 43 


Table I. is of considerable interest because it shows the friction 

losses connected with the line shafting in various typical shop de 
partments and gives an indication of the economy which may be 
effected by the substitution of motor drive for any system of me 
chanical power distributi n. 
- The term “ group drive,” as here used, relates to cases where one 
relatively large motor supplies a group of machine tools through 
line-shafting and counter-shafting. The excessive mechanical 
losses of the long main-line shafts may be reduced by the electrical 
distribution up to the group motors, but such losses still occur 
between the group motor and the machine tools to which it supplies 
power. 

Group drive is usually preferable to individual-motor drive in the 
following circumstances :— 

(a) Group of machines operated at constant speed, all machines 
being in operation simultaneously. 

(b) Machinery close together and counter-shafts thus short; 
diversity factor that permits the installation of less gross horse-powel 
with a single group-drive motor than when several individual motor’ 
(especially small motors of 2 u.P. or less) are used. 

(c) Constant-speed machines requiring excessive currents at 
certain points in the duty cycle and when, owing to such conditions, 


* 


* From a discussion by H. R. Johnson, “Trans.” A.LE.E., Vol. 
XXXIV., p. 757. 


JUNE 7, 1918. 


the gross horse- power rating of individual motors would necessarily 
be higher than the horse-power rating of a single group motor. 

_ (d) With groups of relatively very small machines and where the 
mvestment in a motor for each machine would be unduly high. 

_ Turning, now, to some of these advantages of individual drive, it is 
unportant to note that the increased first cost for individual motors 
may be offset in a relatively short time by the lower frictional losses 
brought about by their use. 

In a case of group drive the total first cost per floor amounted to 
$8,700, proportioned as follows: For the main shaft, 27 per cent. ; 
counter-shafts and pulleys, 57 per cent. ; group motor, 5 per cent. 
The losses due to friction with the group system were estimated at 
$2,500 per annum. ; 

The first cost of an individual-motor drive for this same floor was 
estimated at about $10,400 per floor, proportioned as follows: 
For the 136 motors, 83 per cent. of the first cost of the driving 
system, and for wiring, &c., about 13 per cent. The losses due to 
friction in this case were estimated at $700 per annum. In this 
instance the extra first cost of the individual motors amounts to 
$1,700, whereas the saving in frictional or mechanical losses by the 
use of individual motors amounts to about $1,800. In such a case, 
therefore, the increased cost of the individual-motor system would 
pay for itself through reduced mechanical losses in approximately 
a year’s time. 

However, the economy of the individual-motor driven machine 
rests largely on the increased production it makes possible and on 
certain other secondary advantages, rather than on savings in power. 
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. 2.—APPROXIMATE VARIATION IN Cost PER HORSEPOWER FOR 
DIFFERENT-SIZE MOTORS. 


Under the principal advantages are included power savings 
(already discussed) and increased production. The latter is brought 
about largely by cutting down the time required to perform some 
or all of the elements which constitute the cycle of the operation. 

Those points which contrast the group and individual-drive 
methods are summarised here in Table II. 


Table I1.—Comparative Factors to Consider. 
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Grovur DRIVE. 
Constant friction loss in shafts 
and belting. 
Control of speed limited by the 
number of cone pulley steps. 


Reversing must be accomplished 
by a clutch or by crossed belts. 

Difficulty in stopping the ma- 
chine tool ‘at any given point. 

Speed increments are usually 
large. 

The size of the cut is limited by 
belt slippage. 


Difficulty is experienced in lo- 
cating causes of delay in the 
work, ` 

Changes in the location of 
machinery difficulty because 
shafts are fixed in position. 


INDIVIDUAL DRIVE. 
Friction loss in motor and ma- 
chine when operating only. 
Control of speed limited only by 
the number of notches on the 
controller and bythe gearratios. 

Reversing may be accomplished 
by the handle of a controller. 

The machine tool can readily be 
stopped at any desired point. 

The speed increments may be 
made as small as desired. 

The size of the cut is limited only 
by the mechanical strength of the 
machine and by the motor torque. 

Delays in the work may easily 
be detected by the use of the 
graphic meter. 

An individually motor-driven 
machine may be moved readily 
to suit the convenience of pro- 
duction. 


It is generally conceded that the individual motor is the most 
economical for the larger machine tools, such as milling machines, 
which require from, say, 10 H.P. to 75 H.P. each, for large lathes and 


planers and other large machine tools. 


When smaller machines 


are concerned the problem requires more consideration. 
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Trade Parliaments and Their Work. 
By E. J. P. BENN. 
VII. FINANCIAL FACILITIES. 


The Minister of Reconstruction has appointed a Committee, 
composed chiefly of financial experts, to study the question of 
financial facilities for trade and industry, and to report as to 
whether our banking system and bankers’ practice is adequate 
to meet the requirements of our traders when they are once 
again able to resume normal operations. It is well known 
that the financial position of a great many of our industries will 
need the most careful handling when war work is no longer re- 
quired of them. Such elaborate precautions have been taken 
during the course of the war to see that these people were not 
allowed to profit out of the nation’s need that in many cases manu- 
facturers will find themselves without the necessary resources to 
undertake those extensions and developments upon which we shall 
rely for the employment of the population. 

The case of the aircraft industry is, perhaps, the outstanding 
example of the sort of troubles that I have in mind. There were 
very few aircraft workers prior to 1914 who were able to show 
any profits at all, and the industry was carried on by a small group 
of enthusiasts and in the main at a loss. Then the war broke out 
and a sudden demand arose for more machines than could be made. 
Aircraft manufacturers everywhere extended their works, multiplied 
their machinery, and have by now established one of the biggest 
industries of the country. They have also provided facilities for 
an output far in excess of anything that is likely to be required 
when hostilities come to an end. For this purpose huge sums of 
money have been sunk in building and plant and the capital of the 
industry has increased enormously. But in the meantime, income 
tax and excess profits duty surveyors have been busily at work, and 
the bulk of the profits of this trade, which has literally saved the 
nation, has been taken into the Exchequer. They are further, in 
common with all manufacturers, barred from writing down plant 
and machinery to the extent which prudence demands. These 
people will, therefore, find themselves with a huge equipment bought 
at war prices, with correspondingly large capital, with orders sud- 
denly reduced by half, and with no reserve funds. The position 
of other manufacturers in other trades, although not so desperate 
as that of the aircraft manufacturer, is much the same. In these 
circumstances most of these people will require financial facilities 
when the war is over if they are to carry on and do their share 
towards producing the goods that will be required to pay for the 
war. 

This is the justification for the appointment of a Committee at 
the Ministry of Reconstruction to inquire into this big question, 
but the Committee should go beyond that. It ought to review 
the whole system of joint stock banking and report on the need 
or otherwise for an alteration of the methods and practices of 
bankers as we know them to-day. But no Government Committee 
can form really useful conclusions on subjects like this unless they 
can have for their guidance the trade opinions of the people most 
affected. This, therefore, is another reason why Trade Parliaments 
should be brought into being without delay, so that each trade may 
express its needs in this great question of credit and finance. The 
need for production in the future will be so great that the powers 
over industry held by the banking community must be controlled 
and restricted. We must never again be liable to a situation where 
orders exist, materials are ready, labourers available, and finance 
stands in the way. Much of the unemployment in the past has been 
due to the bank rate, and Labour will require to know that no 
avoidable restrictions of this kind are to be imposed upon it in the 
future. Banks have always been ready to help some trades. For 
instance, the stock and share trade has been carried on entirely 
with money provided by joint stock banks. Anybody can get 
without any question 80 or 90 per cent. of the total value of all 
Stock Exchange securities held by him. People are now beginning » 
to ask why similar facilities cannot be offered to producing trades. 
It is indeed hard to see why the dealer in Mexican tramway shares 
can be financed by the joint stock banks while the maker of boots 
and shoes is denied such facilities. Inquiry into these matters is 
all the more urgent in face of the present development whereby 
our leading banks are coming together and amalgamating. We 
are getting very near to the stage when the banks, like the Press, 
will be controlled by one or two leading people. In these circum- 
stances it is quite imperative that the leading industries of the 
country should take counsel together, and say in unmistakable 
language what sort of banking facilities would suit them best. It 
should never be forgotten that the banker is merely the accountant 
of industry ; that money is often no more than a book entry, and 
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the position of the banker, therefore, in the industrial world should 
be made to correspond more nearly to that of the accountant in an 
industrial establishment. When Trade Parliaments look into this 
question of financial facilities they will probably have something 
to sav of the system which has. hitherto, found most of the money 
for German trade in London while denying money for British trade 
in Bradford or Birmingham. There is, in fact, no stronger case 
for the establishment of Trade Parliaments than the case which 
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may be stated as Financial Facilities, and there is no matter which 
would give a better opportunity for co-operation between Labour 
and Capital. The average empolver knows no more about the 
banking system than does the average labourer. Both have been 
in the past at the mercy of the money magnate, and it is high time 
that both got together and endeavoured to discover what the reai 
position Is. 
(To be continued.) 


Institution of Electrical Engineers. 
ANNUAL GENERAL MEETING. 


The annual general meeting of the Institution of Electrical Engineers 
was held on Thursday, May 30, with the President. (Mr. C. H. Wording- 
ham) in the chair. 

The PrresIpENT dealt with and moved the adoption of the annual 
report of the Council (an abstract of which is given later). He remarked 
that the membership had kept up satisfactorily, there being now 6.667 
members, and there could now be no question of the weight the Institu- 
tion must carry in any action with which it was associated. The roll of 
honour was a matter of great pride, though also of grief, to the Institu- 
tion and to the individual members who were afflicted in consequence of 
these men having given their lives. They had also lost several of their 
members by death, and those present would doubtless agree in singling 
out the late Mr. Duddell, one of their.most esteemed past- presidents, for 
special mention. It was a matter of the greatest possible grief that he 
should have been cut off at so early an age, and that the brilliancy of 
such a man should be lost to the Institution and to the world in general. 
Having regard to the fact that the war had been in active progress during 
the session, it was a matter of satisfaction that they had been able to 
maintain the meetings fortnightly, and had very excellent Papers and 
well-attended meetings and in most cases exceedingly good discussions. 
There was a reference in the report to suggestions received from local 
sections. The local sections were being developed very rapidly and 
completely, and he thought this would be beneficial to the Institution. 
They were being brought into the closest possible connection with the 
Council, and were about to carry out a large amount of work locally. 
The general idea underlving the action now being taken was that there 
were really no local sections, but that the members, whether in London, 
Manchester, Scotland or elsewhere were the Institution. The sugges- 
tions from the local sections with regard to the regulations for the elec- 
trical equipment of ships would, he was sure, be of material help to the 
committee, and he hoped the regulations would be published in the late 
summer or early autumn. The report of the Board of Trade Committee 
on electricity supply which had just been issued had thoroughly justified 
the position the Institution had taken up on the matter, and showed that 
Mr. Sparks’ evidence had been most useful, and that great weight had 
been given to it. The results of the organisation for the training of dis- 
abled sailors and soldiers as sub-station attendants had been very satis- 
factory, 254 men out of 285 commencing the course, having heen actually 
placed. The action taken in regard to fuel oil. referred to in the report 
was a valauable piece of work of a commercial nature which the Institu- 
tion did during the session. A hard-working committee, under thc 
chairmanship of Mr. Mordey, had heen considering the Patent Law. It 
was felt that strong exception could be taken to some of the provisions of 
the new bill, and the Board of Trade consented to receive the views of 
the Institution on the matter. The committee would shortly be pre- 
pared with a report. With regard to the metric system, the question 
referred to in the report arose in connection with the Standards (om. 
mittee. The main committee of the Standards Committee gave permis- 
sion to the Sectional Electrical Committee to draw up its specifications 
in terms of metrical measures if the section of the electrical trade affected 
desired it. He was chairman of one or two of the panels, and he found 
one panel wanted British measures and another metric measures, and 
they got into a hopeless tangle. In one instance they had a cable lug, 
which was supposed to be in metrical dimensions as regarded its shape, 
but it had two holes through it, both of which had to be in British 
measures. The point was that merely printing two parallel columns of 
figures was not all that was necessary ; the point at issue was whether 
the fundamental dimensions to be standardised were going to be in the 
even round figures of inches or mils. At the conference referred to in the 
report the discussion was confined to the one narrow issue, and they did 
not make a pronouncement on the whole question of metric versus 
British. ‘The conference was unanimously of opinion that this was not 
the proper time for the Enyineering Standards Committee to change its 
practice in that respect. He thought there would soon ‘be results to 
show of the work of the Executive Committee of the Engineering Train- 
ing Organisation. With regard to the Board of Trade Order for Reduced 
Consumption of Electricitv, a deputation representing the Institution, 
the B.E.A.M.A. and others interested succeeded in convincing the 
Deputy Coal Controller on most of the points on which they wished him 
to modify his views, and it seemed that their representations would have 
the effect of materially improving the position from the point of view of 
the electrical supply authorities. The Benevolent Fund received very 
few applications for assistance, and he thought there must be many 
cases in which help was needed and of which they did not hear. He now 

formally moved that the Council's report be received and adopted. 


Mr. C. P. Sparks, in seconding the motion, remarked upon the enor- 
gious amount of work that had been done by the President. 

Mr. H. L. P. Boot. referring to the fuel oil question, spoke of the 
peremptory letter the engineers received informing them that if they did 
not convert their engines to the use of tar‘oil and have them running by 
March 31—a little under three weeks—the whole of the oil supply would 
be practically cut off. It seemed an absolute impossibility to change a 
Diesel engine over in the space of three weeks. He argued the matter 
with the department concerned, and they informed him that there was a 
gear which could be installed in a few days. He experimented with it 
in a power station for which his tirm were engineers, and the experiment 
was a failure, as he had rather thought it would be. This resulted in 
considerable expense, as it caused the usual troubles when using tar oiL 
such as cracked pistons and other things. He could not help thinking 
somebody advised that Government department to compel other enm- 
neers to fit a gear of that description indiscriminately or have their oil 
supply stopped. In his particular case the department took no re- 
sponsibility. l 

The PResIpEnrT said the Institution had nothing to do with the recom. 
mendation referred to by Mr. Boot. They did not recommend the gear. 

Mr. Boor said, in regard to the Board of Trade Order for the reduc- 
tion of consumption of electricity, ordering all consumers to reduce their 
consumption by one-sixth was very hard on those who had been patriotic 
during the war, and already reduced their coneumption to practically the 
minimum. He hoped that decision would he altered, and that a com. 
bination of electricity and gas would be taken, which would work out 
much fairer. Would the committee consider the question of recom- 
mending that the consumption allowed should be based upon the number 
of rooms and the number of occupants ? This had worked extremely 
well with regard to coal control. i 


The Presipext said those views had been verv strongly put forward ` 


by the Institution Committee to the Coal Controller. 

Mr. H. ALcock said he regretted that the Council dismissed the 
metric system in such curt language. He feared that opponents of the 
metric system would charge the Institution with having changed its coat 
in the matter. He thought that a statement should have ee made 


in the report that the Institution was in favour of the adoption of the 


metric system, although it would be unreasonable to expect the elec. 
trical or any other class of engineers to isolate themselves by agreeing 
that the fundamental units should be based on the metric system before 
the system was adopted by the community as a whole. 

Mr. E. G. C. Barton said thay had had a meeting there for confirming 
or otherwise the previous decision —/.c.. adhesion to the metric system or 
not. The President. in his concluding remarks at that meeting, drew 
the conclusion that they were an undecided body and very much mixed 
in their views, but at that meeting there was no opposition worth talking 
about ; nearly everybody who spoke was in favour of the metric system. 
He thought it was open to the President to add something to-day to give 
the idea that if it were open to the community to adopt the metric system 
then the conference would not have recommended that the inch measure- 
ments should stand. 

The PRESIDENT said the meeting to which Mr. Barton referred dis- 
cussed the metric svstem broadly, but the point at issue—whether it was 
to the benefit of British trade to adopt the svstem—was only touched on 
by one speaker. The manufacturers were conspicuous by their absence. 
The B.E.A.M.A., the Cable Makers’ Association, and others must be 
consulted before making any definite pronouncement as to adopting the 
system. To him the meeting referred to was an intense disappointment. 
and it did not justify a pronouncement on the part of the Council on 
behalf of the electrical industry that the metric system should be adopted 
now. . : 

Mr. E. T. WrLLrams said during his connection for about 20 years with 
the Institution it had grieved him to see standing aloof men who were 
qualified to join. He thought any qualified electrical engineer was 
failing in his duty if he did not join the Institution. Individual mem bers 
might use the power they had in making appointments by making 
membership of the Institution a qualification of considerable importance. 
Every member should do his utmost to back the Council. 

Mr. G. Semenza (local hon. secretary of the Institution in Italy) said 
the Italian Electrical Association was also working on specifications for 
the electrical equipment of ships, and he suggested that it might be well 
to try and put those and this Institution’s specifications together in order 
to have an international agreement on that point. Jt was desired by 
everybody in Italy that England should secure the commerce previously 
held by Germany, and one of the essential things to obtain that was the 
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adoption of the metre system. The Italians thought that was of the 
highest im portance. i i 

The PRESIDENT said he was extremely interested to know that the 
Italian Electrival Society was considering the question of ship wiring 

rules, The American authorities approached the Institution on the 
matter, but they did not begin the work. and it was thought best. for the 
Institution Committee to complete their rules, and then send them to the 
American Institute for their comments. They welcomed the co-opera- 
tion of the Italians, as they looked forward to the rules becoming to all 
intents and purposes universal. The Council had set up a small com- 
mittee which would watch all these questions of international co-opera- 
tion. . 

Mr. S. EversHED said in past vears there was too much of the pro- 
fessorial dement in the Institution, but he was one of those who wanted 
to see the scientific side of the Institution developed much more than it 
had been. He did not object to the commercial side being developed 
also, but, as a manufacturer, he realised perhaps more clearly than some 
members that the English manutacturers wanted boosting on the scien- 
tifie side. 

The PRESIDENT said he agreed with Mr. Evershed. The Council were 
taking steps to promote that Side of the Institution’s work for the next 
session. In connection with research the Council had decided that da: 
to offer a prize of £25 for a Paper on the co-ordination of research in 
works and laboratories. 

Mr. P. M. BAKER suggested that a channel might be provided by which 
a member could approach e committee dealing with a special subject. 

The PRESIDENT said if a member wrote to the secretary giving any 
suggestions for the consideration of a committee they would certainly 
be sent on to the cominittee. l 

Mr. H. ALcock suggested that when a committee was announced in the 
' Journal ` as having been appointed to consider a special subject the 
announcement should be accompanied by an invitation to members to 
send suggestions on the matter, and the PRESIDENT said it was a good 
suggestion, and would receive consideration. 

Mr. J. E. Kivassury (hon. treasurer) then moved that the accounts 
be received and adopted. He said the increase in the surplus for the 
vear was due to the fact that the increase in expenditure was small com- 
pared with what it would have been if their normal work had been con- 
tinued. The Council had thought it advisable to look forward to a pos- 
sible change of an unsatisfactory character, and to make a new departure 
by putting £3,000 to a reserve fund. \ 

Mr. C. P. Sparks seconded the motion, and iť was carried. 

The meeting concluded with a number of votes of thanks. 


REPORT OF THE COUNCIL. 


In the report of the Council it is stated that the membership shows a 
net increase of 54, compared with a decrease of 63 in the previous vear. 

Admission of Shift Engineers aa Associate Members.—-The Council have 
adopted a rule that shift engineers seeking election must have had 
responsibility for two years. for the plant and staff in a power station 
or substation where 12 men (4 per shift) or more are employed. or for 
a section of the work (such as the boiler house or the engine room) in a 
station having not less than 2,000 kw. of load. In addition, the candi- 
date must satisfy the regulations as regards training and edneation as 
an electrical engineer. 


Employment Reqister.—The Council have decided to set up an Em- 
ploymént Register for assisting members serving in H.M. Forces or 
engaged on war work in finding suitable employment when demobilisation 
takes place. | 

Roli of Honour.—Thirty members have during the vear given their 
lives in the service of their country (‘" Joumal,” vol. 55, p._537 ; vol. 56, 
Institution Notes.” No. 1, p. 3: No. 4, p- 15). 


Meetings and Papers.—Sixteen ordinary and 2 special general meetings 
and 22 council meetings have been held. Committee meetings and con- 
ferences numbered 112. Of these the benevolent fund, finance, mem ber- 
ship. papers. patent law, research, ship electrical equipment, and wiring 
rules committees held 68 and other committees and conferences dealing 
with disabled sailors and soldiers, electrical cooking and heating, elec- 
tricity supply, electric supply employees, enemy submarines, examina- 
tions, fuel oil, increase of membership, lead covered conductors, local 
sections, metric system, model general conditions, national proving 
house, patents and designs bill, Reserved ocetrpations, “ Science Ab- 
stracts,” &c., held 44. There have been 47 meetings of local sections. 


Premiums for Papers.—The follawing premiums for papers have been 
awarded by the Council to Mr. E. B. Wedmore, Mr. E. C. McKinnon, 
Mr. F. G. C. Baldwin, Dr. S. F. Barclay, Dr. C. C. Garrard, Mr. W. A. 
Gillott, Mr. T. M. Hunter, Mr. C. M. Jacobs. Mr. A. E. Moore and Mr. J. 
H. Shaw. No students’ premiums have been awarded, but the papers 
read will be taken into consideration at the next award of students’ 
premiums. 


Local Sections.—The Council have received several valuable suggestions 
from the committees of the Local Sections for increasing the usefulness 
of the Institution, and these are being considered. 


Wiring Rules.—-It is not proposed to undertake a further general 
revision of the Wiring Rules until after the War, but where the Council 
are of the opinion that any clauses in the present edition of the Rules 
require amendments alterations will be made. The rules relating to 
lead-covered conductors and earthing are receiving attention. The 
Council have agreed to amend Rule 62 so that it does not apply to 
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meters for currents un to 10) amperes made in accordance with the 
British Standard Specification for Consumers” Electric Supply Meters- 
(E.S.C. Specification No. 37). 

. Board of Scientific Societies. — The Institution has made two com- 
tributions of £50 each towards the expenses of the Board of Scientific 
Socieiies, ` 

Regulations for the Electrica! Eanipment of Shirs.---The Committee en-- 
gaged in drawing up these regulations have not yet completed their- 
work. but the first draft of the regulations is ready. Informal meetings : 
of the Newcastle and Scottish Local Sections have been held to diseuss 
the draft. Standards will be set up in the reguletions for sceuring - 
uniform conditions and interchangeability in connection with many of” 
the articles now on ship installations, and in every case the standardisa- 
tion has been referred to the Engineering Standards Committee, who are- 
issuing standard specifications dealing with the respective items. Theses 
specifications will be referred to in the reulations, in order to avoid’ 
overlapping of work aud to ensure that standardisation is effected by- 
the body specially set up for that purpose. 

Research.—The Panels set un by the Council to organise restate tes: 
and draw up standard specifications in connection with ` porcelain, 
ebonite, mica and micanite, fibrous matericls, insulating varnishes, and 
composite materials, have made considerable progress, and provisional 
specifications have been drafted for several of the above materials. In 
the case of composite materials, arrangements have been made for carry . 
ing out researches at a number of universities and technical colleges. 
Insulating materials for magneto distributors previous to the war were 
mainly obtained from enemy countries. The British Electrical and 
Allied Manufacturers’ Association are actively co operating with the 
Institution in this matter, and the specifications are the result of their 
ioint labours. The Department of Scientific and Industria! Researele 
appointed in Mav 19L7 an Electrical Research Committee consisting of 
three members nominated bv the Council of the Institution and three by 
the Council of the B.E.A.M.A\. to be responsible for the researches on 
insulating materia!s, and the department has made a grant of £2.050 to 
the committee. The President (Mr. C. H. Wordingham) is chairman, and, 
Mr. Rowell. secretary. 

Further progress has been made with the research on buried cables,. 
but results are not vet available for publication. The research depart- 
ment has provided £755 towards the cost of a special machine at the 
National Physical Laboratory for the purpose of the tests. 

The reports of six investigators who have been carrying out the- 
following tests in insulating oils are nearly ready. The question of 
publishing the results will depend upon the sanction of the Research 
Department being obtained. The expenditure on this research during 
1917 was £467. of which the Research Department contributed £421, 

Electricity Supply.—\n March 1917 the Board of Trade appointed a 
Committee to consider and report what steps should be taken to ensure- 
an adequate and economical supply of electric power for all classes of 
consumers, particularly industries which depend upon a cheap supply of 
power for their development. Mr. C. P. Sparks (then President} attended’ 
before the committee and gave evidence on behalf of the Council. ? 

Members on Naval or Military Service.—-The number of members 
serving or having served in the Navy or the Army since the outbreak of. 
the war is 1,869. 


Employment of Disabled Sailors ind Soldierz —The training of disabled. 
sailors and soldiers as sub-station attendants which had been carried out 
under the auspices of the Institution at the Northampton Polytechnic. 
Institute, Clerkenwell. E.C.. since June 1916 was taken over by the- 
War Pensions Statutory Committee in June last. 

Institution Prenoses.--The portion of the Institution building occupied: 
by the Institution was taken over by H.M. Office of Works on April 6, 
1917, and the offices of the Institution were transferred on that date to 
1, Albemarle-st., W. 1. The meetings of the Institution have been held. 
at the Institution of Civil Engincers. 


Fuel Oils.—A Committee was appointed by the Council on Dec. 13.. 
1917, to consider the quéstion of the supply and prices of fuel oils to. 
electricity supply undertakings. A deputation of the Committee wajted 
upon the Controller of Munitions Mineral Oil Production, who decided. 
that a Committee of the Diesel Engine Users’ Association should arrange. 
for the supply of suitable oils, &c., to electricity undertakings. Messrs.. 
A. H. Dykes. W. Fennell and J. C. Wigham have been nominated by the 
Council to serve on the Committee. A letter has been addressed by the 
Controller to users of Diesel engines. ad» ising the adoption of tar oils 
under licence from the Department. 

Legislation.—A private meeting of members of the Institution was. 
held on Feb. 28, 1918, to consider tĦe provisions of the Patents and 
Designs Bill. The views expressed at the meeting and suggestions for 
the improvement of British Patent Law (including an automatic. 
moratorium for a period equal to that of the war) are under consideration 
by a Committee appointed by the Council. 

The Council passed, in December last and communicated t.the Presi- 
dent of the Board of Trade, a resolution that the Council unanimously 
supports the Non. Ferrous Metals Bill, which is designed to keep control — 
of the supply of non-ferrous metals in British hands. | 

A conference of representatives of the Institution, the B.E.A.M.A., 
the Cable Makers’ Association, the Tungsten Lamp Association and the 
Battery Makers’ Association on March 25 last passed a resolution in 
regard to the use of the Metric System by the Engineering Standards 
Committee, to the effect that all electrical standard publications shall 
primarily be in inch measurements, and may give in parallel columns or - 
supplementary tables the metrical equivalents; provided that if the, 
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manufacturing interests in the trade concerned express a desire for it te 
be so drawn up. a sub-committee or panel may draw up a standard 
table either in metric measures alone or in metric measures with inch 
‘equivalents’ in parallel columns, or in metric measures with a supple- 
mentary table of inch equivalents. 

N Engineering Training Organisatian.—The Council are taking an active 
interest in the proceedings of the Engineering Training Organisation and 
are contributing £100 to its expenses for the current vear. In accordance 
with the terms of a resolution passed at the inaygural meeting of the 
‘organisation on Oct. 25, 1917, the committee of the organisation includes 
representatives of the Board of Education and various associations of 
engineers and educational associations. The President (Mr. C. H. 
Wordingham) has been nominated by the Council to be the representative 
of the Institution on the Organisation, and has been elected Vice- 
Chairman of the Executive Committee of the Organisation Council. 

Electric Cooking and Heatine.—-A conference of representatives of 
makers of electric cooking and heating apparatus, of supply under- 
takings and others, summoned by the Council, was held on Feb. 20 last 
to consider what steps can be taken to promote the advancement of 
‘cooking and heating by electricity. The Council have decided to 
-appoint a Committee to prepare a detailed scheme for an Electrical 
Cooking and Heating Association. and it is proposed to invite’ repre- 
‘sentative Associations to nominate members to serve on the Committee. 

Reduced Consumption of Electricity.—In Aptil the Council summoned & 
‘conference of representatives of supply undertakings to consider whether 
‘the Institution should take any steps in connection with this matter- 
' The conference decided to advise the Council to submit certain observa- 
(tions to the Board of Trade and to urge that the Board when considering 
wases of excessive consumption under Sections 13 and 14 of their Order 
in regard to the matter should decide cases on the principle of whether 
or not the use made of gas or electrictiy subsequently to the promulgation 
of the Order has in fact assisted in the saving of coal. 

Accounts. —The margin to the good on the revenue account, £2,089. 
188. lld., after providing £3.000 for mortgage redemption and con- 
tingencies, compares with £3,776, 17s. 7d. in 1916. Mortgages m the 
accounts for 1916 stood at £32,719. 4s. 1Cd., and they now stand at 
£31,914. 

The total of the ‘Life Compositions Fund on Jan. 1, 1917, was 
'€5,526. 15s., and a further amount of £67. 4s. was received in peyment 
-of Life Compositions during the vear, a total of £5.323.-19s. Out of 
this £40. 10s. has been transferred to general fund on account of life 
„compositions of members deceased during the year, leaving to the credit 
-of the fund £5,283. 9s. 

Since the accounts for 1917 were closed a further £4,000 5 per cent. 
National War Ponds has been purchased by the Institution. 

Bencrolent Fund.—On Dec. 31, 1917, the capital account of the Fund 
‘stood at £4,642. 3s. and the accumulated income at £2,062. 12s. 2d. 


‘The donations and subscriptions in 1917 amounted to £194. 2s. Grants * 


made were 14, amounting to a total of £197. Los. 


Wave Velocity and Capacity of Hori- 
zontal Helices in Wireless Tele- 
graphy and Transmission Line. 
Protective Apparatus. 


By A. PRESS. 


In electric circuits in which horizontally disposed helices 
are subjected to very high-frequency currents stationary 
waves of potential and current are produced, which effects 
go variously under the names of Lecher or Seibt phenomena. 
Thus, in an experiment mentioned by Dr. J. A. Fleming in 
his book “ Electric Wave Teleyraphy ” (1916), page 350, 
reference is made to a coil 210 cms. long having 5,465 closely 
wound turns with a diameter of 4-78 cms. in which the wave 
velocity was only about the 1/150th part of the velocity of 
light. The measured capacity was of the order of 45 micro- 
mids. It is the object of this Paper to show first how to 
estimate the wave velocity of a horizontally disposed coil, and, 
secondly, to estimate the actual faradic capacity of the latter. 

Dr. Louis Cohen in Tae Exectriciax, Feb. 21, 1913, 
showed how the formula 


Me-1/EC Ow. (1) 


could be used for calculating the capacity of various arrange- 
ments of horizontally disposed wires once the inductance was 
known. The inductances have, as a matter of fact, been fairly 
amenable to mathematical investigation; not so the capa- 
cities. Whereas V? in formula (1) is the square of the velocity 
of light, i.e., 910° ems. per second, it is well known that the 
above formula does rot hold for calculating either the capacity 
or the inductance of spirally arranged wires since the velocity 
is generally very much less than normal. 
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A moment's consideration will explain a good deal of the 
apparent discrepaney. In the cases in which the above 
formula does hold the magnetic effect of the return path of 


- current is taken into aecount, so that beth the inductance and 


capacity are considered as functions of the distance separating 
the go-and-return current paths. Thus, if in the figure we 
wish to calculate the inductance of the wires A and B, one 


has the formula 

Le=—46 log [24 r * . ww eee 2) 
where 2A is the distance between the wire and image whether 
real or imaginary and L, is measured in cms. Where an 
overhead wire has a ground return, A represents the distance 
from the wire to ground and it is seen that the flux linkages 
for each wire still remain what they were on the understanding 
that the image wire is equivalently assumed at a distance 
h below the earth's surface. 

If, then, instead of a straight wire one has a helix, the induc- 
tance is still localised to the conductor. To be able to use 
formula (1), however, it is now necessary to consider an over- 
head line equal in length to that of the axial length of the helix. 
but as existing in an electromagnetic medium for which the 
permeability u is greater than unity to correspond with the 
actual increased inductance of the helix per unit length over 
that of a straight line standard. > It should, therefore, follow 
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that since the straight line circuit las inductance L, given 
by formula (2) and the helically wound wire has effective 
inductance per centimetre axially 


7? D*N? 


w= -(ems.)f . 2. 2 6 ee (3) 
that the permeability of the medium should be taken as 
Ley a DN? B (1 
i ohy i 
24-6 log E ) 


In other words, since it is well known that the velocity of light 
in a medium of permeability u is V/V u, the actual wave’ 
velocity axially ought to be the ordinary light velocity in air 
reduced by the factor 1/V u. 

In the example quoted the inductance in centimetres per 
centimetre axially by formula (3) worked out to 1-527 x 10°cms. 
On the other hand, the Lecher coil was raised horizontally 
50 cms. above the earth, so that in the equivalent circuit for 
which formula (1) holds, the quantity 24 is 100 cms. Agam, 
for r one should take the radius of the Lecher coil. That this 
is so is because the faradic capacity ought to be substantially 
the same as for a solid metallic cvlinder of the same radius 
as that- of the coil with its closely wound turns of copper wire. 
The radius of the helix is given as 2:39 cms. and the distance 
h to ground 50 cms., so that 4-6 log (2h/r)=7-45, and thus 
by (4) 

1:527 x10? 1 1 

T4: q“ lt (143 
Thus the wave velocity of the coil is 1/143rd_ part of the 
velocity of light. This agrees sufficiently well with the 
estimate made by Dr. Fleming after actually measuring the 
microscopic faradic capacity of the coil. B 

An earlier statement above implied that for transmission 
line reactances when coupled to oscillating circuits to absor 


* See ** Calculation of Alternating Current Problems,” by Le Cohen 
p. 68, or “ Overhead Transmission,” by Still, p, 239. 
+ Fleming, loc. cit., p. 349. 
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the energy of lightning discharge, the faradic capacity per 
centimetre axially of the wound reactance will be given by 
the formula 


a= 5 
4:6 log ( : ) x9 x 105 
If. then, the calculation is carried through as above it will be 
seen that the capacity of the helix under discussion ought 
to be 


mfds percm.* . . (5) 


- 210 

Ce F459 x08 
The value by measurement according to Fleming was of the 
order of 45 micro-mfds. However, in all such high-frequency 
phenomena not only is the inductance variable per unit of 
length axially of the coil, but the same thing is true of the capa- 
city. In all the above work ‘end effects’’ were totally 
ignored, yet in.a more precise theory dL/dc and dC/dx would 
be taken into account and instrument integrations whether 
of capacity or inductance ought only to be used for rough 
estimation. 


=31-3 micro-mfds. 


cæ- pmm — - e p —— a 


Some Transient Phenomena in 
Electrical Supply Systems. 


The following is an account of a discussion on Prof. E. W. 
Marchant’s Paper before the Institution of Electrical Engineers 
at Manchester. An abstract of the Paper appeared in THE 
ELECTRICIAN of May 24 :— 


Mr. L. B. ATKINSON said that the subject lent itself to mathematical 
treatment, and gaVe a series of examples to illustrate the desirability 
of a clear conception of the combination of simple physical facts which 
formed the basis of these effects. 

Prof. MILES WALKER referring to the author's diagrams for trans- 
formers, remarked that the descent of the current curve while the 
vultage was still of the same sign, had been attributed to the large 
core-loss current. There appeared some uncertainty about the explana- 
tion. Apperently the current curve began to rise at a point where the 
voltage was nearly zero, and this fixed the position so far as the phase 
of the voltage was concerned. If three transformers were connected 
in star, the current had not merely to pass through one leg, but also 
through the other two legs, end as soon as a sine curve was departed 
from, an extremely complicated phenomenon was obtained. In tests 
made by the late W. Duddell at the Deptford power station to ascertain 
the cause of breakdown of cables, oscillograph curves proved that while 
the voltage wave of the generator was smooth, with only small ripples, 
the wave form of the voltage when the generator was connected to a 
certain number of cables, showed enormously increased ripples due to 
resonance. The form factor of the wave-form was raised to 1:9. Ripples 
in the wave-form of generators should be eliminated. 

Dr. WM. CRamp said the four sections into which the author had 
divided his Paper admitted of classitication according to the character- 
istics of the circuits involved. In the first two sections inductance and 
resistance only were present, the general ratio, however, being different 
lwcause of the air yap in the second case. In the third and fourth sec- 
tions inductance, resistance and capacity were involved. The speaker 
then proceeded to analyse the conditions applying in these respective 
cases, showing how the Steinmetz formula and other expressions given in 
the appendix of the paper could be applied, and in particular the method 
of determining the relation between the maximum current due to a high 
frequency oscillation and the maximum steady current. Apart from 
oscillatory currents the current rush on switching in a transformer, 
whether iron in the circuit was saturated or unsaturated, had remanent 
magnetism or none, would appear in a definite form in the transformer 
secondary P.D. As, apparently, the transformer secondaries were always 
open on the switch in, confirmatory evidence of the current curves 
«ould have been obtained by oscillograph records of the secondary P.D., 
and the flux curves corresponding to the abnormal currents could have 
heen very approximately deduced. This point was emphasised by 
Prof. A. Hay in a series of articles in THE ELECTRICIAN 18 years ago. 

Mr. G. A. JUHLIN said the question of the current rush in transformers 
was of considerable importance. Remanent magnetism was nearly 
always present. Regarding the author's comment on “ butt” type 
traneformers, continental transformer builders put air gaps in 25-cvcle 
transformers, one case of a Bergmann transformer showing a 1/32 in. 
air gap. If saturation were present in the iron there would be a con- 
siderable portion of the fux passing in the form of leakage flux, which 
would give rise to a double frequency wave and ought to show up in the 
voltage curve. Many instances could be cited when trouble had arisen 
due to rush in induction motors, particularly squirrel cage motors. 

Mr. VERNIER said that the use of cable charging devices appeared 
‘Mite unnecessary nowadays—even in stich unusual cases as 20 miles of 
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* Scc Cohen, p. 84; Still, p. 26, Ice. cit. 


— 


THE ELECTRICIAN. 


‘constant. 


107 


20,000 volt cable. Modern cables had factors of safety varying between 
7 and 15 according to voltage, and there was no ground for apprehending 
trouble. An increase to 60,000 volts and over might cause the return 
of these devices as the factor of safety on the cable would be reduced 
Breakdown might be due to the high frequency of a surge rather than 
to high voltage, cables in one case breaking down at a right angle bend. 
Surges had been known to jump across two 6,000 volt bus bars 6 in. 
apart in air. The piling up of voltage at points where line constants 
changed had also been encountered in practice, r.g., when an extra high 
tension overhead line was connected to an wi:derground cable, and a 
factor of safety of at least five should be specified for insulation at such 

Inte, 

PO Mir, F. A. Lawson referred to some oscillograph records of a slip ring 
motor starting on light load with the starting resistance in. There was 
a displacement of the exponential type illustrated in the paper, which. 
was sufficient to disturb the current and push it above the axis by 
30 per cent. The greatest disturbance of current flow was obtained at 
a period when normally the current would be passing its maximum value, 
and a minimum at a point when normally the current passed through 
zero. On the stator of this induction motor there was a small coil in 
the air gap and an oscillograph record was taken, on starting up the 
motor, of the E.M.F. developed in the coil by the rotating field. The 
record showed that the field developed to its full value within half a 
period, the wave being practically a sine wave and of constant slope 
throughout the record. 

Mr. H. A. Ratcuirr considered the momentary excess current value 
more serious than the pressure value. It was better to switch high 
tension feeders directly on to the ‘bus bars, for with an approximation 
to a sine wave it was unlikely that the momentary abnormal pressure 
would ever exceed double the peak value of the wave. If motor gene- 
rators or charging transformers were employed to run up gradually to 
full pressure there might be accentuation of harmonics in the pressure 
wave. (Comparatively low values of oscillatory currents might cause 
damage in auxiliary apparatus owing to the high value of the locallv 
induced voltages. Evidence of the effects of such transients was fur- 
nished by high frequency sparks flashing over distances of 4 or 5in., 
sparks passing between neighbouring primary turns of current trans- 
formers, and the forcing asunder of primary and secondary windinys 
due to mechanical strain. 

Mr. S. FerRauson suggested the establishment of a National Testing 
Authority to report on breakdowns. Surges might originate in one part 
of a system but only assume dangerous proportions when entering 
another part, having different characteristics. Switching operations 
were largely responsible for surges and it was now general practice 
to embody charging resistances in oil switches for use with trans- 
formers,’ induction motors, &c., of 500 kw. and upwards. Oil 
switches could be relied upon to open a circuit at or about zèro current, , 
but air-break apparatus occasionally opened a circuit when the current 
was at a maximum. Air-breaks were still used on some low pressuro 
alternating current systems although some authorities nbw insisted on 
oil-breaks for 300 amperes and upwards. In order to prevent surges 
in overhead transmission lines damaging sub-station gear it was advisable 
to run a length of underground cable between them. Continental 
current instrument transformers occasionally had the primaries short- 
circuited by a non-inductive resistance (sufficiently high not to materially 
affect the accuracy of the transformer ratio) in order to allow surges 
to pass without damage to the transformer. i 

Mr. Wm. T. TaLLEeNT BATEMAN referred to supply systems having 
electric steel fumace connected where there was evidence of heavy 
surging. A small 33,000 volt system behaved in exemplary fashion 
until two furnaces were connected when flashing between ‘bus bars 5 in. 
apart took place, due possibly to the natural instability of the arc. 
The subject deserved thorough investigation on the lines adopted by 
Prof. Marchant. 

Mr. P. H. NersoN suggested that the author's results be summarised 
as follows :— 


1. “ Butt ` type transformers do not induce the same serious surge 


„When switching on as © Shell” type transformers. 


2. The natural frequency of a system should correspond to the working 
frequency (the resonant case). . 

3. Reactance coils should be installed to choke down surges. 

4. Protective gear should be operated in conjunction with a contact 
maker which would arrange the closing of the switch at the correct point 
on the voltage curve. 

5. The generator should be insulated to withstand pressure so many 
times worhing pressure. 

The AUTHOR in reply said there was little opportunity of experimenting 
on direct current circuits and practically the alternating current circuits 
were more important. A resonant circuit, as regards switching-in 
phenomena. was usually the safest, as there were no high frequency 
ripples. In the data referred to by Prof. Walker the line voltage was 
recorded because the instrument transformer happened to be so con- 
nected. The current recorded was the line current, the current trans- 
formers being connected in each line. With higher frequency trans- 
formers lower saturations were used than with low frequency, therefore, 
the surges given with low frequency transformers were much more 
marked. In most tests the voltage was across the phases, and was very 
Records of breakdown would be most valuable but the 
chances of obteining them were very remote. Cable charging devices, 
they were not desirable or necessary on present day systems. The 
author agreed with Mr. Ratcliffe in stating that current transformer 
breakdowns were due initially to surges. 
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The Report on Electric 
' Power Supply. 


The long-desired report of the Board of Trade Electric 
Power Supply Committee is now in the hands of the public. 
There has been much speculation as to what the conclu- 
sions of the Committee would be, more particularly owing 
to the somewhat recent publication of the report of the 
Coal Conservation Sub-Committee.’ The latter gave rise 
to considerable discussion, partly owing to the view that 
there should be much wholesale scrapping in favour of the 
‘super-station,” and partly due to the suggestion that 
electricity supply in this country might with advantage be 
in the hands of private enterprise rather than be controlled 
by local authorities. 

In what follows we can only deal with some of the more 
salient features of the report; for the details we must 
refer our readers to another page. 

The first important conclusion is that a new bade should 
be set. up. called the Electricity Commissioners. to whom 
should be transferred the existing powers of the Board of 
Trade. the Local Government Board, the Local Government 
Board for Ireland and the Scottish Office relating to the 
supply of electricity, and to which large additional powers 
would be given for regulating and encouraging the genera- 
tion and distribution of electricity. 
desirable has been the general feeling for a considerable 
time. A body of this kind would simplify matters very 
considerably. It would lead to uniform procedure, instead 
of having to deal with a number of Government Depart- 
ments, and would lead to a uniform policy, in place ot the 
old methods of legislation.which have so often been harmful. 

The next important conclusion is that the existing system. 
under which electricity is generated for small areas, should 
be abolished. and that the Electricity Commissioners should 
divide up the United Kingdom into districts suitable for the 
economical generation and distribution of electricity. This 
may give rise to a certain amount of criticism and opposition 
on the part of smaller undertakings which claim to generate 
as efficiently as is possible by means of large stations. We 
cannot think, however, that this point of view will receive 
any considerable support. On the other hand, when we 
come to the question of ownership of the power stations we 
find a much more difficult subject, owing to the many 
owners already in the field. The Committee has boldly 
solved the difficulties by adopting the principal of single 


ownership in each district, District Electricity Boards being pP 


formed for this purpose. The powers of these Boards are 
to be somewhat larger than has generally been suggested, 
for not only are they to acquire all the generating stations 
and transmission systems at; present used for public power 
supply and to erect new stations when and where necessary, 
but they are to acquire also the power stations of any rail- 
ways or public utilities. It is proposed that these Boards 
should be nationally financed or locally financed, as may be 
found desirable, and that they should be composed of repre- 
sentatives of local authorities, large consumers, railways 
using electricity, and companies which are at present distri- 
butors, according to the special circumstances. | 

With regard to distribution, it 1s proposed to leave this 
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in the hands of present distributors, more especially in the 
case of the larger towns, unless a complete transfer is de- 
sired ; but there is a stipulation that if the station alone is 
transferred, then electric energy must be supplied to the 
distributor on at least as favourable terms as the distn- 
butor could have provided it for themselves. 

There are two minor points of considerable interest. One 
is that the majority of the Committee are of the opinion 
that profits should not be made from electricity under- 
takings for the relief of local rates, and even the minority 
are of opinion that such profits should be limited to a smill 
percentage. The other point is that provision should be 
made by the District Electricity Boards for displaced 
engineers and other officials in cases of hardship. Jti 
anticipated by the Committee, and we think they are right 
in this, that there should be new and important opening 
for engineers through the proposed development ; but. 
even so, it is well to make a provision of this kind so as to 
disarm certain criticisms which have been heard in this 
connection. | 

From the above it will be seen that the Committee do not 
pledge themselves to any hard and fast. policy in regard to 
the scrapping of existing generating stations. This is a 
matter for the Commissioners and for the District. Elec- 
tricity Boards. The engineers of economical power stations 
need not feel that their stations are straightaway to be 
superseded by “ super-stations ” on water sites. W hat mav 
be the fate of such stations in the future, however, will 
depend on overall efficiencies of alterna*ive schemes. 
Similarly, in the case of water-side `“ super- -stations.”” The 
respective merits of such stations plus transmission as 
against less economical stations without transmission must 
be considered in each case. This would be for the District 
Boards to decide. The important thing is that the elec- 
tricity supply system of the country should be so developed 
as to give the best result as a whole, This can only be 
attained by means of a single authority. 

Weare glad to see the suggestion that the District Board: 
should take over the stations which have been laid down 
by railway companies. dock and other public utilit y under- 
takings. This is highly desirable. Owing to the favourable 
position in which the railway companies find themselves 
in regard to the purchase of coal, there is a tendency for 
the companies to erect stavions for their own uses alone. 
From the national point of view this policy is altogether 
wrong, and it is well that it should be changed. In all 
cases the purchase, we are glad to see, is to be on equitable 
terms and not on the ~“ then value.” 

. There is not so much difficulty in accepting Electricity 
Commissioners as District Electric itv Boards, which neces- 
sarily conflict with all vested interests. The Committee have 
decided against Joint Boards, owing to conflicting interests 
and local susceptibilities. On this point we think their 
decision is correct, and that single ownership will lead to 
benefits more quickly than joint ownership. Where there 
may, we think, be greater differences of opinion is on the 
question of distribution. It is here that the greatest com- 
mercial experience and incentive to a progressive policy is 
desirable, and it is just in these directions that District 
Boards, free from the need of earning a profit, may fail unless 
they are so constituted as to include a preponderating com- 
mercial element. For this reason there is much to be sa d 
for leaving the distribution in the hands of the present 
undertakers wherever they have shown themselves fully 
alive to their responsibilities. This course is still left open. 
and is even favoured. It would, however, be desirable 
for the District Boar in each case to have the final decision 
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as to laying of mains in new districts. } Otherwise, the 
natural tendency is for the distributorto lay mains only 
in those parts which are likely to show a reasonably quick 
return. But this poliev is not sufficiently progressive if a 
national network 's to be developed. For ex: ample, there is 
the question of a supply to farmers ; this is important 
‘nationally, but at the moment it is speculative. 

In conclusion, we think we may say that the C dinee 
is to be congratulated en coming to unanimous decisions 
on an admittedly difficult subject decisions which will 
probably prove acceptable to the great majority of electric 
supply engineers. lt now remains for the Government to 
take action. and to take it without delay. 


Progress of British Dyes (Ltd.) 


F Last Friday we were privileged to make a tour of inspection of the 
works of British Dyes (Ltd.). It is now three years since the com- 
pany began operations, and although there has been a general 
impression that progress has been made, very little of a definite 
character has been published as to what has been done. 

It will be remembered that the company acquired in the first 
instance an existing dye works, extensions to which had already been 
put in hand.. This formed a convenient nucleus, and the extensions 
were completed. Fortunately, it was possible to purchase a large 
tract of land adjoining these works, and thus-new buildifigs have 
been erected with perfect freedom of design and arrangement. Many 
alternative localities were considered, having regard to the special 
requirements for dye-making, such as a supply of suitable water, 
supplies of coal and tar products, easy access to ports, and easy dis- 
tribution of manufactured products. Taking everything into con- 
sideration, a site near the existing works appeared to be the most 
desirable, and thus various estates were purchased having a total 
area of nearly 500 acres. Plans were prepared and contracts let, and 
the first ground was cut in November, 1915. 

It was very interesting last week to compare the old and the new 
designs. An inspection of the old works revealed the tvpe of building 
which is often associated with chemical work, the daylight ilumina- 
tion being by no means good and the plant somewhat crowded. 
This does not mean, however, that excellent products have not been 
manufactured at these works. A trip on the works’ standard gauge 
railway, which gives direct connection to a main line railway, 
brought us to the new works. Here the buildings are of a very 
different character. They are ample in height, with good top lighting, 
and are all of a standard size, being 207 ft. long by 90 ft. wide. 
There is a main avenue 160 ft. wide and subsidiary avenues running 
parallel to this so as te give easy access. The distance between 
buildings is also 90 ft. w ide, so that such spaces may be roofed over 
if desired and converted into buildings for plant or other purposes. 


PRINCIPLES OF DEVELOPMENT, 


‘The Company, bearing in mind the objects for which it was formed, 
had cause to examine the reasons for the predominance. of the 
German dyestuff industry and for the apparent decay of the industry 
in all non-German countries, and, looking at this question from the 
‘point of view of factory construction, the following considerations 
should be re-stated,though they have often been mentioned. Generally 
speaking, the manufacture of synthetic colouring matters may be 
divided into. three stages: (a) The preparation of the pure raw 
material from the crude coal tar derivative ; (b) the preparation of 
a series of chemical compounds known as *‘ intermediate products ” 
from the pure raw materials ; and (c) the preparation of the finished 
colouring matter from these intermediate products. It was found 
that the German manufacturers, cit her individually or by co-operation, 
had devoted much study to the question of intermediate products, 
and had developed large plants for their manufacture, with a con- 
sequent cheapening in the cost of production. In fact, they were in 
a position to offer these compounds to non-German dye manufac- 
turers dt such prices as rendered domestic production unprofitable. 
The manufacturers outside Germany were, therefore, generally 
content to manufacture fivished dvestuffs from imported German 
intermediate products, and consequently the manufacture of those 
products in non-German countries declined. 1t was by holding a 
virtual monopoly in intermediate product manufacture that the 
Germans really controlled the dyestuff manufacturing operations 
of the whole world, and so long as they retain that monopoly no non- 
German firm will be free from aggression. The company, therefore, 
adopted the policy of developing. as far as possible the manufacture 
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of intermediate products in Great Britain, a scheme which met with 
the approval of its leading shareholders, 

An analysis of such official statistics and other information as are 
available of the consumption of synthetic dyestuffs in the United 
Kingdom before the war disclosed the existence of about 100 inter- 
mediate products of prime importance. Large plants for the manu- 
facture of these substances have been designed and erected. and the 
Company ts at the moment manufacturing many intermediate pro- 
ducts on a commercial scale. Other plants are in course of manu- 
facture and erection, and plans have been prepared’ for a further 
extensive programme of intermediate product) plant construction. 
which only awaits official sanction. These plants are large, compli- 
cated and expensive, a very long series of processes being oe 
necessary for the production of one intermediate product. 

It has been estimated that, of the capital to be expended by a 
dyestuf] manufacturing company for plant for dealing with coal tar 
produc ts only, about 85 per cent. will be represented by intermediate 
product plant. On the other hand. the dye making plant for con- 
verting the intermediate products into finished dyestufls is less costly 
and less complicated, and the processes involved are more simple. But 
the simple plant is useless for achieving the. objects of the Company 
without the associated complicated plant. 

A dye making factory requires not only the necessary chemical 
plant, but also large installations for providing services of high and 
low-pressure steam, electricity, power gas, compressed air, &c., and 
in the Company's works are to be found large boiler houses, an 
electric power station (containing two British Westinghouse turbo-sets 
of 2,000 kw., three phase, and a smaller Parsons set), a Mond gas 
plant, &c., together with the necessary conduits ad piping for 
leading these services to all parts of the works. This type of con- 
struction has been very difficult to carry out under present con- 
ditions, but the provision of such services is essential. 

A dye-manufacturing company also requires for its operations 
large quantities of certain of the heavier chemicals, more particu- 
larly mineral acids, and, since the operations of tne Company were 
begun at a time when practically all the available supplies of such 
acids in the country were required for the manufacture of munitions 
of war, it was necessary that the Company should erect its own plants 
for the production of these essential commodities. Consequently 
the new works contain large plants for the manufacture of oleum and 
nitric acid. It may be noted that a considerable proportion of the 
oleum or fuming sulphuric acid used by British dyemakers before 
the war came from Germany, but the development of war industries 
in Great Britain has made it certain that dye manufacturers in the 
future will be supplied from British sources. 

Owing to war conditions, construction has been unusually difficult. 
Steel and copper have not been readily available, and for this reason 
it has been necessary to give much attention to the question of sub- 
stitutes, and, in particular, cast iron and home-grown timber are 
being used in place of steel as much as possible. 


RESEARCH. 


Difficulty has also been experienced in obtaining a sufficient 
number of trained chemists for both manufacture and research. 
Arrangements were made with the University of Leeds for the Com- 
pany’s chemists to attend, at its expense, a course of lectures on a 
branch of the chemistry of dyemaking. It has also been arranged 
with a local technical college, to which the Company has given £5,000, 
that young assistants shall attend part time to receive chemical 
instruction. A much larger scheme is now being considered by a 
committee of the board. 

It is obvious that in this class of work research is of the utmost 
importance. For this reason the Company has erected and equipped 
two large laboratories at its works, where not only can research work 
of a laboratory character be carried out, but also, in models of actual 
dye-making plant of convenient size, processes can be thoroughly 
tested on a semi-manufacturing scale before transfer to the works. 
These laboratorics are almost exclusively devoted to what may be 
called practical research—that. is, research in connection with actual 
processes and also in connection with plant in course of erection. 
It has not been possible in the present circumstances for the Com- 
pany to construct a research laboratory for the development of new 
fields, and arrangements have accordingly been made with the 
Universities of Oxford, Leeds and Liverpool for research work of this 
charac ‘ter to be carried out in those universities by members of the 
company’s staff, under the supervision of the professor of organic 
chemistry and under the general supervision of the professor of 
organic chemistry at Oxford University, who is acting as the head of 
the company’s research department. Important research work in 
connection with the future development of the Company has been 
allocated to these institutions, and much work has already been 
accomplished. Contact between the research department and the 
works is maintained by means of a research council, which meets 
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regularly to discuss problems and progress, and which includes the 
heads of the University Research Colonies and the heads of the 
technical staff at the works. 

The Company has now completed two financial vears, and for both 
years has paid the interest on its debentures and the maximum 
dividend of 6 per cent. on its ordinary shares permitted by the articles 
of association. In its first tinancial year it also wrote off £200,000 for 
the cost of construction. The decision of the Government depart- 
ments concerned as to the Company's liabilities under recent financial 
measures not vet having been received, it is not yet possible to state 
what sum may be allocated for a like purpose in respect of the second 
financial vear. 

At a luncheon at the close of our visit, Mr. James Falconer, M.P., 
chairman of the Company, called attention to the great importance 
of training chemists and engineers in this country in such a way that 
they were capable of working together. ‘This co-operative’ etfort 
had been secured most successfully by the Company in the develop- 
ment of their works. Mr. J. Turner, J,P., expressed the view that 
the Company would be able to produce dyestuffs quite equal to, or 
even superior to, those of the enemy., if the Government would see 
that the necessary raw materials were available. 


Correspondence. 
THE IMPROVEMENT OF THE TURBO-ALTERNATOR. 
TO THE EDITOR OF THE ELECTRICIAN. 
Sir: Dr. S. F. Barclay’s interesting and suggestive Paper 


on turbo-alternator rotors prompts me to say a few words 
on the subject. Prof. A. B. Field has already spoken in sup- 
port of the rotor design, consisting of rolled plates without a 
central hole, held together between forged, flanged shaft ends 
by the compression of chrome-nickel bolts. No more thought- 
ful and able designer has ever been associated with the writer 
in the construction, literally of milhons of kilowatts. of elec- 
tricel machinery. It would, therefore, seem needless for me 
to take part in the discussion of the subject. Prof. Field verv 
kindly states that the construction whieh Dr. Barclay criticised 
Was originated by me, but, doubtless out of consideration for 
me, he omitted to give the poignant reason why we adopted 
ll years ago this plate construction. Doubtless Dr. Barclay 
has still to suffer a similar experience before he will adopt the 
plates. 

Well. 10 vears ago, one of the writers 10.000 k.v.a. 
rators was completely destroyed during an overspeed test. 
It was made of nickel-steel forgings. supposedly of the highest 
quality. It is impossible at this time to enter into the causes 
of this accident, which the writer discussed at length several 
years ago before a joint meeting of the American Societies of 
Civil and of Mechanical Engineers, and of the Institute of 
Klectrical Envaneers. Suffice it to say that the prime cause 
was found in the mekel-steel forgings, and that the plate rotor 
took its inception from this accident. 

Ten years have passed. Single units of 35.000 kw.. and 
units of all kinds and sizes and speeds, have been executed 
since along similar lines with plate construction, and we have 
vet to recorda failure in this direction. Somuch for the facts. 

But then, there is Dr. Barelay’s letter in THRE ELECTRICIAN 
of April 12, in which he is so very hard on the plate construe- 
tion. This letter contains such strong statements that failure 
to notice it might be interpreted as tacit agreement with his 
criticism. "Phe discusston at this time at this great distance. 
with most of us already overtaxed, must find its warrant in 
the tremendous importance of the subject. so vital in its 
bearings upon all industries, and the very hfe and safety of 
the nation. 

The genesis of a type which marked so radical a step was 
found in the unreliability and lack of uniformity and ductility 
of the materials which 
shops of the Umted States in the sizes in which “they were 
required, The stresses in turbo-rotors are primerily tangential 
and radial stresses. The method of testing adopted by the 
steel manufacturers consisted in taking test bars from the 
rotor located in the direction of the axis of the forging. Nuch 
tests we pronounced as valueless, and we adhere to this 
statement. 


cene- 
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Radial tests showed a greatly reduced ductility which w. 
considered of prime importance in order to secure approxi- 
mately uniform distribution of stress throughout the body ò 
the forging. Tangential samples lacked uniformity as well a: 
ductilitv. It thus became evident that in order to obtai 
material, ductile, radially and tangentially, it was necessar: 
to shape it in such a manner as to secure work by the fore 
press in an axial direction. With forgings thus worked, w- 
obtained, even for a thickness of 10 or 12 in., a very fine grat: 
and good ductility both radially and tangentially. 

For large turbo-rotors. work by the forge press in the dire- 
tion of the axis is not feasible. Resort. therefore. was had to 
steel castings in a number of cases, and some experimental 
castings were literally honeycombed with test bars in orde 
to establish an idea of the distribution of the ductility through- 
out the mass. The results were not encouraging. 

The automobile industry has clearly demonstrated that 
forgings made in comparatively small sizes can be obtained 
with elastic properties of the very highest degree. Expen- 
ments carried on 11 vears ago in the Armor Plate department 
of the Carnegie Steel Co., at Homestead. Pennsylvama. 
showed that it was possible to obtain plates approximately 
21 in. thick, made of nickel-steel, with elastic properties the 
like of which E have never seen in any other material excepting 
in extremely small automobile forgings. I think Dr. Barelay 
would have been interested in Inspecting the test peces. 
showing really extraordinary cold bends. These experiments 
which were carried out on a large scale. involving owt! 
300,000 Tb. of steel plate at the outset. gave us so much cot 
fidence that Prof. Field and the writer decided to extend the 
use of steel plates wherever it was difficult to obtain satis: 
factory forgings and where the conditions of stress were of 3 
serious character. I think Dr. Barclay's references to the 
answers which the theory of elasticity gives to certain of otf 
problems were conside red by us over 20 vears ago. We wer 
keen students of Barré de St. Venant’s Papers as well as of 
Lord Kelvin’s treatment of the subject. We experimente 
continually on the effect of hardness. the lack ot duetiity. 
the existence of sharp fillets. and the distribution of stress 
through the mess of the strained body. Just such theoreti al 
considerations and their experimenta a] application led us te the 
fundamental axiom that we wanted to use obly materiais, 
the properties of which we knew. and which were duetile 
enough to distribute the stresses which might. for one reason 
or another, accumulate in certain parts. F can only answer 
Dro Barclav’s statement concerning the nut aud bolt con 
struction, which he calls “a very unrehable plece of mec hanim 
in the presence of alternating or intermittent stress. ‘hy the 
statement that we beheve that verv complete contact 13 
established between the nut and the bolt and the beariz 
surfaces. insured by extremely high- grade’ ductile? steel aud 
by an initial stress which. as Prof. Field points out. is a greal 
many times the nomial stress. 

Where the steel manufacturer is also the designer ard 
builder of the turbo-rotor. 1 should feel less hesitancy in using 
a solid rotor forging than I should where it is impossible fet 
the designing engineer to follow the process of mamufacture 
at the steel mill at eve rv step. Nevertheless. I prefer to use 
a construction where a complete knowledge o the material 
all through the mass can be obtained readily by the removal 
of test pieces. to a iatertal in which | have to rely upon 
probability as to its internal texture. But it is. perhaps. 3 
question of degree of probability, as we cannot cut up the 
centres of our dises anv more than Dr. Barelav can enter mto 
the centre of his forsing, elthoueh Inspection of the plates 
after machining is a valuable cheek. It is not wisdem to be 
dogmatic, nor does it matter whether Dr. Barclav’s views at 

a or our views. What matters i$ thet we shall succeed 

1 developing the ait type of ‘turbo-rotor im which the 
O of trouble is reduced to a minimum. Y For as 
vou know, security is mortals’ ehiefest enemy.” and as We 
feel that we can better supervise and control the mechanics 
who do the work on the assembling of the plates, than the 
metallurgists and workmen in a steel plant which is not under 
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our control, the balance of opinion has favoured the plate 
rotor construction. Eleven years of experience with it is not 
a very long time, but it has given us a certain measure of 
confidence. Moreover, should failure occur in a specific unit, 
such failure would not be likely to overcome us all of a sudden, 
but it would make itself felt by vibrations and other diffi- 
culties regarding the balance of the unit. Such a rotor would 
not let go without warning as a solid rotor does, and this I 
consider a valuable argument in its favour. However, we 
do not consider the adoption of the plate rotor construction 
as an expedient resulting from inability to obtain high-grade 
forgings as Dr. Barclay puts it. We consider that the highest 
grade forging contains a factor of uncertainty greater than that 
inherent in the plate construction.—I am, &c., 

Boston, U.S.A., May 4. B. A. BEHREND. 


Ld 


THE EDUCATION BILL. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: My attention has only just been called to @ notice in ` 


your issue of May 17 concerning my amendment to the 
Education Bill on the subject of Works Schools. You wholly 
misunderstand its effect. It is not a hostile amendment ta 
the schools, but it is designed to give the student a choice. 
He is not to be compelled to go to a school at his works if he 
prefers to go to some other school and take up a different 
form of study. If he wishes to go to the Works school, he 
may do so, but obviously we must preserve his freedom of 
choice.—I am, &c. a 
House of Commons, 


May 30. 


J. HowaRrDp WHITEHOUSE. 


[We regret we are compelled to hold over some correspond- 


ence.—Ed. &.] ® 


— = me aae — - — ee 


A Power Supply Engineers’ 
Association. 


On the instructions from the Council cf the Institution, a mass 
meeting has been held in Neweastle to discuss the formation of the 
proposed Association of British Electrical Engineers, Electricity 
Supply Section. 

Mr. MarsHace (chairman) explained that if was not an ordinary 
Institution meeting open only toail its members : it was a special meeting 
of electrical supply engineers of all ranks. whether members of the 
Institution or not, called to hear from Mr. Robinson. honorary secretary 
of the Supply Section of the British Electrical Engineers‘ Assoviation, 
a statement of the objects of the new Association. and, if thought fit. 
to take steps by resolution and by the appointment of delegates to carry 
the proposals of the Assocation into efiect. | Invitations had been sent 
to all supply undertakings in the district. The Institution was debarred 
by its constitution from taking action of a political character. In view, 
however, of the strone feeling which pervaded the conntry that electrical 
engineers had not the recognition and representation which thev. as a 
useful professional body of men, deserved, the Conneil had decided to 
dive all possible support to the formation of that section of the Associa- 
tion and other sections at the earhest opportunity. The position as re- 
wards electrical engineers, more particularly those connected with supply 
undertakings, was at present most unsatisfactory. The decisive factor, 
to his mind. for better representation and for economic protection was 
the position of technical workers, as they were atfected by the Covern- 
ment reconstruction proposals, and more particularly by the Whitley 
report, 


Mr. RoBINSoN stated the urgent need for the formation of an Associa- ’ 


tion for the material and personal protection of professional or adminis. 
trative cleetrical engineers appeared to be proved by the recent organisa- 
tion of several such bodics, each ot which was eatering for the interests 
of a very limited section of their colleagues. Organisations existed for 
operatives, but there remained a class of engineers who could not see 
their way to join operatives’ trade unions, because although thev were 
technically emplovees they were practically emplovers, or at least 
confidential agents of the employers of the operatives. in the electricity 
supply industry he classed in that category the chief engineer and 
manager of an undertaking and all his engineering assistants down to 
and inclading the engincers-in-charge and the assistant engineers in- 
charge. That class of engineer had at present no representative body 
to look after his material, personal and individnal interests. As a 
consequence the social status of these engineers had been unsatis- 
factory, the salary often ludicrously small and the conditions of employ- 
ment leaving much to be desired. Obviously men who were the em. 
ployers’ asenta mast damage themselves in the estimation of their 
emplovers if they joined operatives’ trades unions, but no objection 
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could be taken to their associating themselves together with the object 
of being able to make collective representation to employers or bodies 
of employers upon matters which cs nrerned themselves and their life’s 
work in a.manner suggested in the Whitley Report: Some associations 
of the classes of administrative officers referred to had been inaugurated. 
The chief objection to them was that they were small and not sufficiently 
influential. It had therefore been snguested that a new body should be 
formed, to be called ©“ The Association of British Electrical Engineers,” 
which would be charged with the duty of looking after the material and 
individual interests of all administrative electrical engineers. 

At first it was suggested that the new Association shonld not be 
registered as a trade union, but on further consideration it had been 
thought more convenient to bring it into line with the recommendations 
of the Whitley Report by having it so registered. The Council of the 
Institution considered the matter on May 30, and decided that registra- 
tion as a trade union should not be objected to. The general scheme 
was that the Association should consist of a mimber of sections, e.g., 
section l, electricity supply engineers; section 2, electrical plant manu- 
facturers’ engineers; section 3, electrical contractors’ engineers, &e. 
Each section would have its own Council and each Council would have 
representation upon the Grand Council of the Association and he would 
like to see the Grand Council of the Association closely allied with the 
Council of the LEE. Such an Association backed by the L E.E. should 
arrive quickly at a position of great strength and influence, and should 
be able to bring considerable pressure to bear whenever necessary in 
order to secure that qualified men were preferred and emploved at satis- 
factory salaries. It had been proposed that the electricity supply 
engineers” section of the Arsociation should be composed of members 
and associated members having the folloaing qualifiertioas :— 

Members should be engaged in the business of electricity supply and 
should be corporate members of the Institution of Electrical Engineers. 
Associate Members should be persons of good general education engaged 
in the business of electricity supply and they should have had at least 
one yeas training at an approved technical college, or two years’ 
apprenticeship in an approved firm, company or corporation, or should 
have been engaged in an electricity supply undertaking im a responsible 
technical position for at least two vears. 

No more detail had beer decided upon at present. Tt was thought 
better in the first instance to put the matter as far as possible before 
every electrical engineer in the country and as broadly as possible. so > 
that a general discussion could take place. Jt was felt that the best 
procedure would be to get the matter talked over at each local section 
and afterwards to call a mass meeting in London, where all concerned 
would have an opportunity to say © vea ` or nay | to the proposition. 
He believed Mr. Wordingham would act as first president. which would 
ensure that the Association would be launched with a good skipper at 
the helm. The preliminary work had been most energetically under- 
taken by Messrs. H. Faraday Proctor, Ed. Calvert, A. P. Mac Alister, 
W. J. Welker. A. C. Bostel and F. D. Napier. who had been nominated 
to act in their personal capacity by the Associations of which they were 
well-known representatives. 

Mr. CLOTHIER, who attended the mesting of the Council in London. 
was ableto contirm that that meeting unanimously supported the move- 
ment. It was acreed at the Conncil thet the Association should be 
registered under the Trade Union Act in order to put it on a legal 
footing. and to give it the necessary authority and status in connection 
with the reconstraction proposals. Mr. Wordirgaam was conferring 
with the officials of the E. P.E.A. with a view to incorporating that 
enterprise with the Work of the Committee waich Mr. Robinson repre- 
sented. There was vital necessity for unity. 

Mr. THoawpson spoke in favour of co-operation, 

Mr. Cann asked for information in regard to the manufacturers’ 
section of the Association, and Mr. Ropissow rephed that he was at the 
moment only ecting for the power supply section, but that he knew of ab 
least two other scetions-—viz., the menufactarers and the installing 
engineers. 

Mr. 2. P. Sroa would be interested to hear of further details as to 
the working of the Associntion, but from the information available it 
would have his support. He asked if. a senior member of the profession, 
thongh not a corporate member of the Institution, would be debarred 
from fall membership of the new Association, 

Mr. Frsunry thought that it would not do to min the Association on 
the policy of existing workmen's trade unions, 

Mr. Losxaaras. Mr. Cosworriand Mr. Bi arp having asked questions, 

Mr. Ter pens thought that there might bea di fient y arising out of a 
chief engineer being g member of the same Association as his junior 


"assistants. and that diftientties might arise woen representations were 


leing made by the thief to his committee on matters concerning the 
welfare of his assistants. 

Mr. SHEARER said it was one of the quelitications of associate member- 
ship of the Institution that the appiicaut should have five vears’ ex- 
perience in a responsible position, and he <mcested that a simular quali- 
fication shoukl apply to membership of the now Association., 

Miro Vester and others spoke in support of the formation of the 
Association and the necessity for a close alliance between it and the 
Institution of Electrical Engineers. 

Mr. Rorixsos, in replying to the questions, said that the details of the 
work of the Association kad not been fully decided. Much was left to 
the outcome of the mass meeting to be held in London, at which he hoped 
there would be a goodly representation from the North-east coast. 
Whether ladies should be admitted was © bevend © him to say. As to 
the proposal that the quelitication for membership in the Association 
should be corporate membership of the Institution, he stated that the 
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proposal had hoen made with a view to giving a definite statas to the new 

Association. At the sune times, dit wasin the interests of the Association 
to include all eminent men, whether corporate members of the Institution 
or not: but that was a matter which would need to have careful con- 
sideration at future conferences, 

Mr. Puowrson proposed, Mr. Traunpgeni seconded, and it was unani- 
mously resolved © Phat this meeting of electricity supply engineers of 
Neweastle and district. promoted by the Newcastle Local Section of the 
Institution of [electrical Engineers, sapports the formation of an Associa- 
‘tion of British Electrical Engineers, and appoints delegates to represent 
it ata mass meeting to be held ain London under the chairmanship of the 
president of the Institution of Electrical neimeers.”? 

The following delegates were appomted: Messrs. W. T. Dalton. d. 
Cusworth, C. Vernier, M. F. Sheedy, H. S. Elis and P. S. Thompson. 
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Patent Record. 


SPECIFICATIONS PUBLISHED. 


The feiiowine abstract from some of the specifications recently published have been 
wpeciaily compu? 1 ov Masses. MEwRurn, ELuis & Pryor, Chartered Patent Agents, 
70 and 72, Charcery-lane. London W.C. 

Whenever the duir applied tor differs trom the date on which the application was ladeea 
at the Putent Ofice ine former is ener in orachets otter the titie. 

1217 SPECIFICATIONS. 
43,883 StatHaw.N. Electrolytic cells particularly adapted fer the electro'ysis cfealt cr 
similar materiali. (2b 9 17.) 114.974, 
14,286 LockwcoDn, A. A. Process for the electro-żepesiticn ef bate metals, (3 1G 17. 
114,970. 
14.932 Dixon. J.L. Electricfurnaces, (14 10165 1ILIC2. 
15,722 Hove. J. R. & Fawcett. P. Holders or fittings for the electrodes of electricr 
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furnaces. 12? 1017.) 114,395. 
15,849 FrevcHer.R.E.H. Electric terches. (31,10,17) 114,777. 
16,608 Tocco, M. Electric transmission of music. (2 11-17.) 114.CE7. 


16,975 JREtanp. H. W. F. Electric-igniticn distritutcrs 
engines, (17 11.17.) 114,990 

16,800 Mitarp.P.G. Sparking-plugs forexplosion motors. (15/11,17.) 114,781. 

17.988 Zimmermann. J.G. Dynamo or magnetc ignition apparatus. (12,5,16.) 1C€,4€6. 

19,084 Ritter & UHLMANN. Projecticn lamps. (2.1°17.) 112,447. 


1918 SpeciFicaTIONs. 


8,150 Kesseirins. F. Continucus-current aynamos. (E 6,16.) 115.045. 
‘17,593 Marks. E. C. R. Apparatus for operating duor toits and the like by electrical 
means. (7 12 16.) 115,050. 
5,815 Davis & Sons. J..& Davis. W.H. Miners’ electric lernps. (25 4/17.) 115.084. 
6,285 Jackson, W. J., & MeLLersH. Electric welding apparatus. (2-5 17.) 115.1C5. 
6,364 Worvos. A. E. Means for automatically recerding calls in telephone systems. 


(45 17.) 115,107. 
6,802 ane ‘G.E.C.) Phaseconversionof alternating electric currents.(12 5.17.) 
115.112. i 


7,185 Duger ELECTRICAL SYND. Electrical condensers. 125.16.) 1C7.C(2. 
(8,318 Getoston. E., & Woop, E. W. Electrical switch apparatus. (11/6 17.) 115.129. 
9,811 Jackson, W. J. & MEI LERSH. Muitipclar magnetos for <lectric ignition systems 
, (6 7 17.)_ 115,147. l 
12,473 Gratam. E. A. Electric bells. (30 8 173 115,172. 
34,096 o & HaLsKE AkT.-Ges. PFhotcmety and apparatus therefor. 
614. 
48,134 Beveren. C. Measuring arrangement for mirror and prism reflecting stereo- 
Scopes. more particularly for Rintgen-ray expcsures. (6 3,17.) 114,298. 


APPLICATIONS FOR PATENTS. 


Notg.— ames within parentheses are those of communicators of inventions. 
Apri! 22, 1918. 

Instruments for tapping into field. 

©,750 Rotrensursc. Portable electiic lamps. 

6,761 B.T.-H.Co. (G.E Co.) Electric motors. 

6,762 B. T.-H. Co. & HASTINGS. Electromagnetic switches. 

6.767 Bennett & GarDEe. Electric lamp hoiders and cord ropes. 

6,781 REYROLLE & CLotHIERr., Electric switchgear, 

©,785 ABRAHAMSON, CHRISTIANSEN & IVERmACS. Electric time switches. 

0,795 Wane. (Officine Elettro-Meccanicate.) Current regulating devices for variable 


speed dynamos. 
April 23, 1915S. 


6,811 MacFarven. Electric testing apparatus. 
© 6,816 CROMPTON & Co. & Cortis. Isolating faultscon electrical tranomics'crs. 
€,817 CROMPTEN & Cc. & Collis. Protective apparatus cn alternating-curren’ system s 
6,830 BRITISH WESTINGHCUSE ELECTRIC & Mro. Co. 
©,840 Marert1& Co. Circuit interrupteis for electric igniticn of internal ecmbusticn 
enenes. (27 4:17, Italy.) 
6,856 DEssANeR. High-tension transformers. 
Aprii 24, 1918. 


Indecendently stretching out dcublecin Ulli pe electric arms. &c. 
(24,4 17 


(12/1;17.) 


6,748 MacAeroir. 


°6.875 WIESCLASK!. 
6,896 Jensen. Ferrari's relay for protection of mu'tiphase moteis, &c. 


Denmark.) 
“6.900 B.T.-H.Co. (G.E.Co.) Electric fluid turbines. 
6,910 LitKhANGODE (LTO.) & RAMSRECTTIOM, Vents torelectric accumuletorsandbatteries. 
AQ4 Morris& Roebuck. Apparatus for detecting variation inn cenetic feld. 
Electric starters for internal ccmbusticn engines. 


°6.918 VaNDeRvELY & MIDGLEY. 
6,932 ALLEN & NoeRTH, Terminals for magnetic-electric machines. &c. 


Volunteer Notices. 


LONDCN ARMY TROOPS COMPANIES VOLUNTEER ENGINEERS. 
Headquarters : Balderton-street, Grosvenor-square, W. I. 
Ofhcer Commanding, Licut.-Colonel C. B. Clay, V.D. 
Orders for the Week. 
Oficer for the Week.—Capt. W. Darley Bentley. 
Next for Duty.--Capt. E. G. Fleming. 
Monday, June 1)-Priday, June 14.-—Drills as usual. 
Saturday. June 15.—-Comimandant’s Parade at Headquirters. 2.30, for 
drill in Hyde Park. Dress: Drill Order with rifles. 
SPECAL Notices. — Al drills will take place at headquarters unless 
otherwise stated. 
The modical officer will attend for the examination of recruits on 
Thursday evening at 6.0, 
Summer Camp. — Arrangements are now being made for this camp to 
‘start on August 3. 
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Commercial Topics. 
a a a 


Publishers’ Notice. 

In COTS CENCE of the yreathy increased cost of materials and 
labour am the production of books we are compelled to raise the 
prices of those we publish, and the following alterations will take 
edeet as from and June 1O, lQts i = 


Catalogue New Catalone Neu 
Price. Price Price. Price 
`~. d. `. d. 5. iL `. d. 

Ley Mies E E ET G- or uenen ae 7 Ou 
F ar east . Pon E E NA son 
2 (ARR ARAR ? ti E e a EN 9 o 
A A AE E S E E EVE lo t 
Ores TAN A E 3 G A E T E EET I! O 
E EEE 4 0 IO GoL o te 12 t 
a E E E >` t Mee i EEEE 15 0 
a E ere Pedii 3 G an | RS eet eens Is 0 
De Up etetee eek tat acu 6G 0 IS aaa n... 22 0 


Sinele copies of THe ELECTRICIAN Primers are now 6d. each and 
the Glossary fs. each. 
8S. Bouverie-street. London. E.C. 4. Bess Brothers, LIMITED, 


June 1, 1918. 
* * * * 


The Small Tools Order (118), 

The Minister of Munitions notifies that as from the Bist ult. he 
authouises every person, until further notice, to manufacture for 
his own use (but for no other purpose) all or any of the small tools 
referred to in the above Order. Appheations for licences to manu- 
facture small tools for other purposes are to be addressed to the 
Controller of Machine Tools, Charing Cross-huildings, London: W.C. 2. 


+ * * * 


Local Authorities an? Industrial Councils. 

At the meetingof the Asscciation of Municipal Corporations on Fri- 
dav the following recommendations of a committee were approved :— 

That the association ageept the gencral principles of the Whitley 
Reports in favour of appointing joint industrial conncils, distriet councils 
and works committees in connection with industries carried on by 
minicipal corporations. 

That a separate industrial council shonld be established for each 
industry, but that. seeing that a decision given by one council would 
probably react on the others, on the constitution of the councils steps 
should be taken for keeping them in touch with one another and for 
co-ordinating their decisions. 

That inasmuch as separate councils are to be established for each 
industry, it follows almost necessarily that in the formation of the 
council for an industry carried on both by the local authorities and by 
companies the emplovers’ side must represent both of these classes. 


+ * + + 


Income Tax Allowances for Depreciation of Plant. 

In the Committee stave of the Finance Bill on Monday, Mr. G 
Terrell moved an amendment to Clause 26 (which makes provision 
as to deductions for wear and tear of plant, &c.) that the case of any 
person dissatisfied with the amount of deduction for wear and tear, 
ot for special depreciation, should be referred to a Board of Referees. 

Mr. Terrell contended that the Government were taxing considerably 
more than net income at present. The amendment was, however. 
negatived by 78 votes to 57. A series of amendments by Mr. Terrel 
on the subjects of obsolescence and depreciation were also defeated. 
and the clanse was added to the Bill, as was clause 27, which provides 
that no dednetion is to be allowed on acconnt of the annual value of 
premises abroad. 


* * * * 


Employees and the Trade Boards Bill. 

The Emplovers’ Parhamentary Council have issued a memorandum 
on this Billwhich gives powers to the Minister of Labour to establish 
wages boards for the compulsorily fixing Gf rates of wages. 

The Bill is an extension of the Trade Boards Aet, 1909, is restricted ta 
what were called * sweated industries.” and is regarded as an attempt 
to fix permancntiy the inflated wages and artificial conditions of employ- 
ment prevailing during the war. Under the principal Act. extensions 
could be made only by provisional order contirmed by Parliament: but 
the present Bill transfers powers from the Board of Trade to an individual 
Minister. and practically removes the safeguards given by the principal 
Act. The Employers) Council urge the retention of the existing safe 
guards, aad submit that the Bill should not be promoted in anticipation 
of the proceedings of the Joint Standing Industrial Councils to be estab- 
lished in the several industries, among the essential functions of which 
will be the fixing of rates of waves to correspond with the demand for 
“a higher standard of comfort generally.” If the Joint Councils cannot 
be trusted to settle harmoniously such a fundamental matter as the 
fixing of the rate of wages without their arrangements being subject to 
the decisions of a Statutory Waves Board. their prestige will, it is con- 
tended, be destroved, and the scope of their operations will necessarily 
be serientshy diminished. , 
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Electricity Supply. 
Extensions. 


Aylesbury. — Ít is propose d to lay 
voad to Hevdon Hill Farm. 


+S Halifax,—The Director of Electric Power Supply has refused to 
allow tho Electrivity Committee to purchase a new boiler, 

The Committee has protested against the decision. and has placed on 
record that it cannot be heid responsible should there be a failure or 
curtailment of supply. ft is urged thet a new boiler is all the more 
needed owing to the inferior quality of coal new aveilable. The resolu. 
tion of the Committee is to be sent to all cities and connty boroughs in 
Yorkshire with the view of a joint protest te the Ministry of Munitions 
against the treatment accorded to municipal corporations with regard 
to extensions and maintenance of Existing power starions. 

Todmorden. —The Electricity. Committee, which has been con- 
sidering the question of putting down new generating plant, has 
decided that in view of the large expenditure which would be in- 
volved, to take a bulk supoly from the Yorkshire Electric Power Co. 
The Council has approved of the proposal and the L.G. Board has 
been asked to sanction the borrowing of £5,500 for the erection of a 
sub-stat'on. ) 


a supply cable along Bicester- 


General. 


Aldeburgh.—The Aldeburgh Electric Supply Co. has written tc 
the Council suggesting an increase of £34 per cent. in the cost uf 


electric current. 

Tbe company points out that the extraordinary increase in the cost of 
fuel and other materials had affected it so much that the shareholders 
“had not received any dividend since the war. [t did not wish to apply 
under the Courts Emergency Powers Act for relief; but as the present 
contract expired next vear, it proposed that the Corporation should enter 
into a new contract from June l increasing the maximum charge by 
334d. per cent. above present prices, the charge for lighting being 42s. 
instead of 37s. 3d. per lamp when the lamps are re-lighted. 

The matter was referred to the Paving and Lighting Committee. 


Birmingham.—The Electric Supply Committee's report for the 
year ended March 3] states that after providing all capital charges, 
which absorb £171,964 and setting aside the net calculated profit cn 
the plan supplied under agreement with the Ministry of Munitions, 


‘there remains £64,763. 

„Of this sum the committee has carried £39,500 to renewals and special 
- expenditure account, leaving £25.263 which it is proposed to pay to the 
credit of the borough rate. The units sold during the year were 

160,275,400, the gross revenue being £8; 02,554, com pe. red with 149, 724,637 

units and £717,831 in previeus year. The increase of 10,559,763 units 
was almost entirely confined to high-tension supplies. The costs show 
substantial increases under practically every head of expenditure, and 
it is calculated that the advances in the rates of pav sanctioned to the 
employees during the year will cost in a full year not less than £37,5 

The Tramways Committee report that after paying all operating 
- expenses and interest and sinking fund charges, there is a credit balance 
. of £101,699. Of ths sum £63,898 has been carried to reserve, £12,80! 
to motur-bus suspense account. and the surplus of £25,000 to borough 
fund. The traffc receipts for the first time in the history of the under- 
taking have exceeded £1,000,000. The number of passengers carried by 
‘the tramways was 198,402,908 and the receipts were €984,287. With 
omnibus receipts, &c., the total was €1.062,204. The increase in trafic 
receipts over previous year amounted to £167,913, or 18-77 per cent. 
The total expenditure in respect of tramcars and omnibuses was £136,843 
(19°98 per cent.) in excess of the previous year. The balance at reserve 
has been reduced to £68,892, and the committee considers this mest 
unsatisfactory and that it should be considerably anemented. It is 
hoped the revision of fares and staves recently authorised will enable 
.the fund to be put in a more satisfactory condition. 

The reports were adopted by the Council on Tuesday. 


Electric Power in Oilflelds.— A paper on “ The Application of 
Electrice Power to Oilfields Requirarents ” was read at the meeting 
of the Institution of Petrolewn Technelogists last week by Mr. J. 
Wilfred Burford. M.Inst.M. E., AM. LE. F. f 

Mr. BurroRrD said "that modern electrical machinery is far less 
complicated and intinitely more reliable and ethcient than steam-plant, 
will not be denied by anv engineer who thoroughly understands the 
principles of the two forms of power: and. when comparing electrical 
machinery with the majority of steam- plants in use on oiltields, there 
ean be no question as to which is the more desirable.” In cases where 
electricity had not proved a success on oilfields, due to the motors 
“stalling,” and to transmission-lines breaking down, the failures could 
be traced to fanltiv-designed installations and the veeyudice of ignorant 
operators.  Mlectrical power was extensively nsed for drillins, cleaning 
out and pumping oil wells in the United States of America. especially in 
California and West, Virginia. In California power was supplied by large 
hydro-electric power plants. such as the Pacitic Light & Power Co. and 
the San Joaquin Light & Power Co. In the latter case power was 
generated and used by the South Penn Oil Co. from a power plant 
operated by large vas-engine units. 

For supplying power to the oil-Helds of Roumania two power-stations 
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were established, one ning water-power and the other steam-plant . 
Power in the Baku district of Russia was alse furnished front two power- 

nonses, averevating 20.090 tee. Considerable de ‘velopments in the 
application of electric motors to oil wells had taken plave since the paper 
was drafted. and they tended to show the firm hold electric power now 
had im the oil industry- a hold which was increasing. especially since 
the improved prices for ermde oil had enabled operators to consider 
improved methods of production. Iu the United States of America there 
are now 1.750 instances of the application of electric motors to oil wells, 
averegating 38.000 gp. Jn California i wells had been drilled by 
2.700 ft.. while 


electric nower, the deepest of whieh reached 2 depth of 
one was taken down to 3,s001t. in West Virginia. In Russia 27 per cent. 
of the Thao wells in the Baka disteiet were operated electrically, 


necessitating generating plant amounting to 70,000 kw. Capacity, 
toumania had about 200 wells clecuncuy overated. agerevating 14,000 
H.P.. For the past vear the Burmah Oil Co. had been carrving out 
successful experiments with electric motors for drilling, pumping, pulling 
and cleaning. in the Ningu field. 


Electrical Power Engineers Asscciation.—The National Executive 
of this Association met at Birmingham on the [st inst. 

Among those present were Messrs. Lann, Langley, Annett, Atkinson 
and Thomas (Northern Division) Bowser, Mason, Sutton and Bureess 
(Midland Division), and Bostel, Jeffrey. Healy and Law (Southern 
Division), with the Hon. General Secretary (Mr. W. Arthur Jones). 

Mr. H. W. Healy was elected chairman. It was resolved, in view of 
the draft proposals of the West Yorkshire Section having been received 
too late for detailed consideration by the Divisional Councils, that the 
general outlines of the rules of the Association should be considered. 
Only by unanimous agreement of the National Executive are the rules 
to be considered binding on members: any controversial points not 
agreed npon to be submitted to all Divisions (existing at June 1) for re- 
consideration. The further recommendations of these Divisions are to 
be received by the Hon. General Secretary by July 6 and to be decided 
upon at the adjourned National Executive meeting to be held at Man- 
chester on the 27th prox. Meanwhile, the draft rules from all sections 
are to be collated by the Divisional Secretaries. 

It was arranged to form a junior section for pupils, apprentices and 
improvers. It was decided to send representatives to the conference of 
employers and Trade Unions connected with the electricity supply 
industry to be held at Manchester during June to discuss the formation 
of an Industrial Council. 

Among the objects of the Association unanimously agreed upon were : — 
To raise and maintain the efficiency and general status of engineers 
engaged in the electrical industry ; to act as a protective organisation 
on behalf of its members; to secure that only qualified engineers are 
appointed to responsible positions involving the management, direction 
or contro! of engineering matters connected with the electrical engineering 
industry ; to secure legal certification of all qualified engineers; to 
obtain Tecognition as a body of professional engineers and to ensure 
representation at all conferences affecting the interests of members; to 
obtain for members the best possible conditions of emplovinent ‘and 
adequate remuneration; to ensure a maximum of six days a week of 
employment for all members engayed on shift duties: to provide legal 
assistance for members ; to promote educational and social intercourse 
amongst the members, Kc. 

Ka-tern Section,—Owing to the increasingly large number of engineers 
joining the E.P.E.A. it has been fonnd advisable to form the Soathern 
Division into Sections, and the second of these was inaugurated at 
Stratford on the 28th ult. The title of the new Section 's the ‘* Eastern 
Section,” and it will include members from electricity supply stations in 
East London. Representatives were present from Barking, Bow 
(Charing Cross and Strand), East Ham, Ilford, Leyton and West Ham. 
The following ofte ers were elected -— 

Chairman—Mr. F. Farndon. Committee-—Messrs. Bendix, Edgerton, 
Gilbert, Grime, Henao: Jones, McLaren and Wilson. The Hon. Secre.- 
tary is Mr. A. J. Giffen, 277, Shrewsbury-road, E. 7 

A general meeting of the members in the London division will be held 
on the 17th inst. (at 7 p.m.) at St. Bride Institute, Fleet-street. B.C., 
when Mr. A. C. Bostel will give an address on Trade Unions and Incer- 
porated Societies.” The chair will be taken by Mr. C. H. Wordingham, 
president of the L E. E. 

Increase of Charges.—The Charing Cross, West End & City Elec- 
tricity Supply Co. has applied to the Board of Trade for an order to 
Increase their Maximum pric e for lighting purposes from 4d. and 5d. 


to 6d. per unit. 

Nottingham Electricity ¢ ‘ommittee recommend an increase of L 34 per 
cent. in the charges for current, making 334 per cent. over pre-war ies 

Faversham Council is increasing the charve for current for lishting 
by èd. per unit to consumers of over 125 units per quarter, and the flat 
rate for current is to be 3d. per unit. 

At Leck the charge ror private lighting is to be 5d. per unit plus 40 per 
cent., and the power rates will vary from 2d. to Lid. per unit plus 50 per 
centa, or, alternatively. £3. 15s. per half-year per kilowatt demanded plos 
td. per unit, plus 50 per cent. 

At Hornsey the charges for current are to be increased to 60 per cent. 
over pre-war rates, 

The North Metropolitan Electric Power Supply Co. has inc ican its 
charges to 334 per cent. over pre-war rates. 


Lincoln. Council has requested Sit John Snell to prepare a 
report on its electric supply undertaking. 
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New Coal and Lighting Order.—The Coal Controller proposes to 
issue a new Coal and Lighting Order at the end of the month. 

The new Order will retion coal, gas, and electricity on a coal consump- 
tion basis at the rate of 34 tons of coal to two rooms, an extra ton to be 
allowed for each additional room. Thus, a householder with four rooms 
will he entitled to 5) tons of coal per annum, and if he uses three tons 
as fuel he will have 24 tons to cover his lighting, equal to 37,500 cub, ft. 
of gas, as one ton of coal will be considered equal to 15.000 cub. ft. of 
gas or 800 B.T. units of electricity. Smal! consumers will probably be 
dealt with on a coupon system, and the scheme will be controlled by 
committees in each district. 


Electric Traction. 


Bath.—On Thursday last an electric tramcar left the rails on 
Locksbrook Hill, Weston, and overturned, About 25 persons 
received injuries, one of the victims succumbing later in the day. 

Bolton.—The salary of the tramways manager (Mr. J. Barnard) has 
been increased from £525 to £700 per annum. 

Glasgow.— It is announced that the revenue of the tramways 
department for the vear ended May 31 amounted to £1404, 310, an 
increase of £158,€02. The passengers carried were 431,000,000, an 
increase of about 42,652,000. The above tigures break all previous 
records of the tramways department. 

The revenne of the electricity department reached three-quarters of a 
milhon. 

Belfast.—-The adjourned summons by the tramway employees 
against the Corporation for failure to comply with the award of the 
Committee on Production granting the men 8s. a week increase of 
wages were again before the GeneralfMunitions Tribunal last week. 

On the last occasion an undertaking was wiven by the Corporation 
that the arrears due to the men on the award would be paid. The Cor- 
poration, however, had paid a certain number of employees the additional 
Ss. and other employees the additional 12} per cent. 

Mr. Lewis itor the Corporation) said the arrears under the award had 
been paid to over 300 men to whom it applied, but there was a dispute 
in regard to four cases. where men who had been paid Ss. claimed the 
12) percent. The Corporation was willing that the point should be 
referred to the Ministry of Munitions. 

After discussion the summonses were withdrawn, on the understanding 
that the point in dispute should be referred to the Committe on Pro- 
duction, 

Two new summonses were then placed before the Tribunal. these being 
at the suit of Gea. Bartley (conductor) and James Freeman (cleaner), 
against the Corporation for elleyed contravention of see, 2 of the Muni- 
tions of War Act. 1915, by serving notice of dismissal on complainants 
who had soucht redress from the Tribunal). and thus declaring a lock-out. 

After discussion the Chairman ruled. as a pomt of law. that the sig- 
nature of the tramway manager to the notices had not been legally proved, 
and dismissed the summonses. 

Leeds.—-The Tramways Cotmittee recommends the abolition of 
half-penny fares and the re-adjustment cf the other stages. On 
Monday an extension fF the tramway parcel delivery system. 

Hitherto parcel delivers facilities were confined to three routes, but 
now practically the whole of the Corporation tramways will carry parcels, 

Newcastle-on-Tyne.— The Tramways Committee reeommends that 
the salary of the uamways manager (Mr ck. Hatton) be mereased by 
LOO a vear for five vear a making the masimign £1500 per annum. 

Sunderland.-- The namber of the stepping places on the tramway 
routes is to be reduced, and no special cars are to be let for school 
treats, &e. i 

Tramway Workers’ Wages.--.\t the annual conference of the 
Amalgamated Association of Tramway and Vehicle Workers Jast 
week, the president (Mr. E. H. Bawden), in the course of bis presi- 
dential address, said he questioned H there had ever been a period 
iu the history of the association when so much had been accom- 
pished. 

As the result of the war they world be faced in the future by problems 
ereater than those whieh faced them to-day. They had had applications 
pending for the extensions of the 12} per cent. to all tramway workers 
avd for bringing up the rates pail to the women employees to a standard 
equal to that of the men. [t had been promised that the women should 
have the same waves and conditions, and they would not be satished until 
that promise was fulfilled. An application was also pending for the 
extension of the 12) percent. to the carters. 

On the subject of Industrial Councils, he pointed out that they would 
not serve with the municipal Employees? Association, because it was felt 
that as they accepted employees eligible for the membership of other 
societies it was an,urnecessary addition to trades untonism. 


PEGs. Foreign Notes. 
A Large Cerman Electric Gererator.—-Accorcing to the “Daily 
Mail,” the Allgemeine Elektricitats Cerellschaft cf Perlin is a 
building a turbo-generator of 50.600 kw. 
Chili.— An engincer has recently investigated on Lel alf of American 
promoters concessions for using water pe wer jn the “cuth of Chili. 
Concessions forf about COCCO H.P. Fave Leen secured and it is ex- 
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pected that about 40.000 n.p. will be taken by a copper company, 
while a cement company and local clectric light and traction com- 
panies will also require energy. 

China.— ‘The following are extracts from a teport by the British 
Consul General on the trade of Canten in 1997 :— 

Engineering business has come almost toa standstill, Electrice lighting 
plants have heen installed in the country districts, and several are on 
order, but for fresh inouiries it is imposible to gnarantee delivery either 
ex works or arrival in China. 

A notable feature of late has been the increasing activity of American 
British firms receive communications saying that their 


manufacturers. th 
Sinular 


names have been given to the writers by the American Consul. 
methods should be adopted by British manufacturers, 

Japanese competition is also becoming increasingly felt in electrie 
lamps and in the cheap general lines, 

Japan.— According to the “Japan Times.” the new corporate 
undertakings of Japan, together with expansions of old undertakings, 
planned during 1917 involved a total capitalisation of over 2,000 
million ven. or about 1,000 and 1.500 million ven, respectively, more 
than in 1916 and 1915. Of the capitalisation, manufacturing repre- 
sented 788 405.000 ven, mining 208,622,000, water transportation 

75,965,000, electricity 118,712,000, railways 94,060,000, gas 
185,000 and commerce and others 235,560,000 ven. 


Organisation of the German Electrical Industry.— It is reported that 
hitherto the economic interests cf the German electrical industry 
have not been centralised, only a loose organisation having been 
brought about during the war by means of a war committee. A per- 
manent organisation has now been established under the title of the 
Central Association of the German Electro- Technical Industry. dt 
is expected that all manufacturers of electrical plant and apparatus 
will become members of the new association. 


Miscellaneous. 


Bank Amalgamation.--On Tuesday the Chancellor of the Ex- 
chequer (Mr. Bonar Law) announced in the House of Commons that 
the Government had decided to introduce legislation to give eflect 
to the recommendations of the Committee appointed to consider the 
question of Bank Amalgamation, , . | 

Meanwhile an Advisory Comauttee will he vet up. with Lord Inchcape 
and Lord Colwyn among its members, 

Education Eill,- Nome progress wits made with the Committee 
Clauses 7, S and Qawere dealt with, and 
adjourned when Clause 10. relating to the compulsory 


the Committee . | 
ntinuation schools, was under discussion.. 


attendance at co 
Fires. - -.\ fire brake out at the othces of the Coatbridge & Airdrie 
Electric Supply Co. (Ltd) on dist ult. dois damage estimated at 


kin the mess room, offices and stores at 
Isle of Thanet Tramways & Lighting 
The damage amounted to be- 


A fire abo vecurred last wee 
the St. Peter's power station of the 
Co. The service was not interrupted. 
tween £2000 and 3.080, l 

Register of Overseas Euyers.— ‘Tis hook, which is published by 
; Benrese & Sons (Derby), has been comyptted with tbe 
unbers of Commerce and H.M. Consuls abroad. 

In addition to a list. extending to over 200 pages. of importers i 
the British Colonies and Dominions pnd in Ained and Neutral countries, 
arranged geogra phicaity under the classes of zo nbs they import, the book 
ineludes a number of articles dealing with the reqnirements of overseas 
buvers and the best methods of extending trade with thean. The price 


Messrs. 
assistance of Chi 


of the Register is 21s. 


Trade Union Assault Case. | , | 
Edward Gwen. electrician, Was indicted ror having assaulted Albert 


At the London Sessions list week 


Edward Muller. 

Prosecutor ane 
Telephone Co.. an Me 
wembers af the Electrical Trades Unien. ar 
and Muller or entering his employment was riven a week to join the 
union. Before the time was up it was alleved that Owen struck Mullet 


over the riaht eve and Knocked him low. 
After hearing the evidence defendant was convicted and released on 
2 4 EES “A i 
probation, he having given an undertaking not to molest prosecutor. 
i , = 


Tenders Invited and Accepted. 
Cables. 


WARRINGTON 
tenders by nec « 
medinm-tension rubber-covered cable. 
Borough Electrical bngtnecr. 
Meters, #7? er baby . 

The Victorias Rarway COMMISSIONERS require tenders by 
ll am. July 3 for the supply of 21 electric Meters for power circuits 
Specification, &e., trom the Commissioners Othee, Spencer-street,. 
Melbourne. L 


defendant. were employed by the New System Private 
dall the workmen. with the exception of three, were 
Owen was the shop steward. 


Electricity and ‘Tramways Committee require 
June I8 ior the supply of h.t. lead-covered and 
Specification, &c.. frem the 
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Telephone Material. 

The Deputy Postmaster-General, Melbourne, requires tenders by 
3 p.m. July 2 for g.i. wire and gal. steel stranded wire (schedule 
1,436), copper wire (h.d. enamelled covered and twisted pair), copper 
Sleeves (schedule 1,449), and telephones and diaphragms (schedule 
1,450) for the AUSTRALIAN COMMONWEALTH. Postmaster-General’s 
Department. Specifications, &c., from the General Post Office, 
Melbourne, Sydney, Brisbane, Adelaide, Perth and Hobart. 


Barnes.—The Urban Council has accepted the tender of W. T. 
Henley’s Telegraph Works Co. for the supply of cable and that of 
Doulton & Co. for stoneware ducts. 

CHESTER.—The Council has placed an order with Drake & Gorham 
for an electric wagon at £1,439. 

HamMERSMITH (LonpoN).—The Borough Council has accepted the 
tender of the Electrical Apparatus Co. (Ltd.) for the supply of elec- 
tricity meters for one year. 

York.—The Council has placed an order with Babcock & Wilcox 
for the supply of coal elevating plant at £1,797. 


Appointments Vacant. 

The Council of the University of Hong Kong require a professor 
of electrical engineering (salary £600 per annum, with quarters or 
allowance of £100) and two lecturers in civil and mechanical en- 
gineering (£400 per annum, with quarters for residence). Applica- 
tions to Messrs. Preece, Cardew, Snell & Rider, 8, Queen Anne’s-gate, 
Westminster, S.W., by June 28. Sce also an advertisement. 

A charge engineer (salary £180, plus 124 per cent.) and a switch- 
board attendant are required at Derby Corporation electricity works. 
Applications to borough electrical engineer (Mr. T. P. Wilmshurst), 
9, Irongate, Derby. See also advertisements. 


Business Items. 

The “Z” Electric Lamp Mfg. Co. notify that in future Messrs. 
Andrews & Co., 40, West Campbell-street, Glasgow, will act as their 
representative in Scotland. 

Plant for Sale.— The Flectricity Committee of Belfast Corporation 
have for sale one 1,000-kw. and two 200-kw. steam dynamos, con- 
densing plant, four steel cooling towers, four electric motors, &c. 
Further particulars and conditions of sale may be obtained at the 
electricity works, East Bridge-st., and tenders must he lodged with 
the town Clerk (Mr. R. Meyer), City Hall, Belfast, by 10 a.m. 
June 19. See also an advertisement. 

Magnetos.—The Runbaken Magneto Co., Ltd., of Manchester, 
has recently issued a booklet, which gives particulars and prices 
of the Du 4 type of Runbaken high-tension magneto. 

Liquidations, &c. - 

A mecting to receive an account of the winding up of the Auto- 
matie Electric Block Signalling Co. (Ltd.) will be held at 47, Parlia- 
ment-street, London S.W. 1, on June 19. 

A meeting to receive an account of the winding up of Calvert’s 
Cirenlation Fuel Economiser (Ltd.) (in lig.) will be held on June 17 
at 3b, John-street, Bedford-row, London, W.C. 1. 


Companies’ Meetings and Reports. 


r a 


West India & Panama Telegraph Co. (Ltd. 


The 8lst ordinary general meeting wes held on May 29, Sir ALEXANDER 
Freeman Kine, K.C.B.. chairman of the company. presiding. 

The SECRETARY (Mr. J. Winser) having read the notice convening 
the meeting. &e., | 

The CHAIRMAN said: The accounts for 1917 now before you are 
the first to he presented for a whole vear. instead of half-yearly to June 
and December as heretofore; we have also taken the opportunity of 
slightly altering their form and of discontinuing the comparative figures. 
It may be of interest. for you to know that the ratio of expenses to 
income was slightly less in 1917 than in the two preceding years: and in 
this connection F think it only right to bring to your notice the zeal and 
lovalty of oi r staff both at home and in the West Indies, working under 
the abie guidance of manager and our secretary. and under the direct 
supervision in the West Indies of our superintendent and our ship's 
captain. All these gentlemen are also stern economists, but. nevertheless, 
the fact remains that the cost of materials and labour is becoming dearer 
and dearer, and to a great extent: beyond control, and consequently, 
however watchful they and your board may be of every item of expen- 
diture, it is possible that the lower ratio of expenses to revenue may not. 
be maintained. The chartering of our ship to connecting companies is 
not an nnusual feature in the accounts of recent vears, but. it is not a 
` certainty, and we can only hope that in this present vear also some of our 
friends in the West Indies may need the service of our cable ship. On 
the whole the year 1917 was a good one for us. It has enabled the 
directors not only to place £10,000 to reserve and to recommend the 
payment of a bonus on the ordinary shares, but also to write off the cost, 


~, 
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of extending the date of maturity of the debentures. 
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As shown in the 
accounts, this operation cost £6,065, of which amount £5,572 represents 
the preminm of £7 per bond offered to holders of the debentures to extend 
them, the balance of £493 being made up of bankers’ and brokers’ com- 
missions, agreement stamps, &c. In view of the increased cost of cable, 
as well as on gencral grounds, your directors have deemed it opportune 
to strengthen the reserve fund by the £10,000 I have just mentioned, 
bringing that fund up to £105,000. On the other side of the balance- 
sheet, however, it will not be overlooked that the investments, which cost 
£104,000, have depreciated by nearly £28,000, their present market value 
being about £76,500. Manifestly, therefore. we have every reason for 
adding to our reserves. Our traffic receipts for the current vear so far 
show a falling off. Some of the monthly totals in 1917 were unusually 
good owing to special circumstances, and I think we could scarcely 
expect to see the same receipts from traftic this year. [I now move the 
adoption of the directors’ report and accounts. 

Mr. T. W. GOULDING seconded the resolution, which was carried 
unanimously. Sir Timothy A. Coghlan, K.B., I.S.0., was re-elected 
a director, and Messrs. Deloitte, Plender, Griffiths & Co. were reappointed 
auditors. A vote of thanks to the chairman, directors and staff ter- 
minated the proceedings. 


BROTHERTON TUBES & CONDUITS (LTD.)—The trading profit for the 
vear ended March 31 was £15,266, and after adding transfer fees and 
deducting amounts written off for depreciation of plant. interest on loans, 
&e., and adding amount brought forward (£6,770) the balance is £19,793. 
The board recommend a dividend of Is. per share (less tax), £2,437. 10s., 
carrying forward (subject to excess profits duty) £17,355. 

ELECTRIC CONSTRUCTION CO. (LTD.)—At the meeting last week 
the chairman (Mr. P. E. Beachcroft) said that, notwithstanding the 
difficulties which were foreseen and encountered, they had again con- 
siderably increased their turnover and again showed a substantial 
increase in net profit. The increased gross profit was £9,600 only, but 
to that has to be added £2,600 reccived additional for interest and 
dividends and a reduction of £3,100 in general charges and maintenance 
of p'ant and buildings. Those accounted for the tncrease of £15,300 in 
net profit. The buildings and plant had been maintained in as high a 
state of efficiency as was possible, and the amount expended was £500 
less than last vear. The net profit for the year was £66,826. Adding 
amount brought forward and deducting munitions levies and excess profits 
duty for two vears, the available balance was £68,028. In addition to the 
interim dividends, the directors recommended a final dividend on the 
preference shares and a final dividend at rate of 9 per cent. per annum on 
the ordinary shares (making 7} per cent. for the year), and a bonus of 2} 
per cent. on the ordinary shares, transferring to general reserve £9.326, 
leaving to be carried forward £31.887. They had continued the policy of 
purchasing the company’s debentures when a favourable opportunity 
offered. At March 3t the reserve fund amounted to £63,174, and with 
the contribution out of profits would stand at £72,500. Year by vear 
they had provided considerable sums for new plant and tools, which 
should, after this disastrous war was over, place them m such a strong 
position as to costs of production as would enable us to meet any com- 
petition. Immediate prospects were quite encouraging, as they had 
commenced the new financial year under auspices more promusiny than 
heretofore: and, assuming that the supply of materials was maintained 
in a reasonable manner, the results should prove satisfactory. To enable 
the country to recover from the financial strain of the war a larger output 
per head would be essential. and if, in exchange for the removal of restric- 
tions relating to output, workpeople secured a larger share of the pro- 
cceds of capital and iabour, the result would be for the general good. 
They were members of the Federation of British Industries. which was 
taking an active part in these matters, and any measures framed to that 
end would have their sympathy and support. Meantime, the relations 
with their own workveople continued to be of the most harmonious 
character. Although Sunday labour was discontinued by the Ministry 
of Munitions of War in the beginning of their ‘ast financial vear, their 
turnover, with only a comparatively small addition to their tool equip- 
went, showed an increase, and that had been the expenence of others, 
There had been many rumours prevailing of amalramations or reciprocal 
trading relationships between companies having kindred businesses, and 
he could only suppose that there was some stich rumour with regard to 
their company. No arrangement of that kind, however, had been under 
consideration. The whole attention of the board and management was 
devoted to the advancement. of the company’s interests without regard 
to the fluctnetions of the market value of the shares. Many of them had 
held the bulk of their shares from the early yiers. and had endured with 
patience and confidence the days of stress and troubles, bat they were now 
reaping a well-earned return, dae to the strenuous labour on the part of 
their active management. 

METROPOLITAN CARRIAGE, WAGON & FINANCE CO. (LTD.)---The 
chairman (Mr. F. Dudley Docker, C.B.) stated at the annual meeting 
last week that it was proposed to make a considerable increase in the 
nominal capital of the company. It was felt that in the new world 
which would exist after the war every undertaking that wished to 
succeed must be big and self contained and that the company should 
as far as possible he able to exercise some measure of control over anything 
that affected the foundations and structure of the industry. He men- 
tioned last year that the company had embarked in electrical business 
and had purchased from the Americans the control of the British 
Westinghouse Co. They would agree that the electrical trade was a 
kev industry, and to be successful it must be organised on broad and 
sonnd lines. Jn the past it had been almost entirely controlled by other 
nations, because there were too many competing interests in this country; 
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each suffering from insu ticent equipment. R was mtend:id to strain 
every nene and use to the mil the tresonrees of brains and capital to 
build up this industry. He was convinced thaf upon electrical enter- 
prise rested the fate of nearly every industry in the conntry. After the 
war we should have the keenest competition from Germany. a country 
whieh had spent on research a sum execeding the whole of the dividends 
ever pad in our country by the whole of the electrical industry. “Phe 
company intended to have a teseareh department second to none in the 
world, To strenethen the position an alliance had heen entered into 
with Messrs. Vickers. who would share with the company in its electrical 
work. In addition the directors had recentiv acquired lenge interests imn 
the South Metropolitan Electric Light & Powerand the West Rent Power 
Companies, both of which had artas ripe for development, fn the past 
the company had devoted a vast amount of time and attention te the 
electrification of railways. and the enterprises in whieh interests had been 
acquired would enable the compauy to undertake the whole work of 
electrifving a ra lway,. even to supplying: the power. ‘This was a sreat 
step forward. asin the past some of this work had to be shared with the 
foreigner, At the oathreak ef war the manufacture of eles bulbs for 
electric lemps had been almost exclusively done abroad. He was gled 
to say thatin cenjunetion with the General Electrie Co. the Me 'tropolitan 
had agreed to purchase the British mghts in special machines for making 
these glass bulbs andit was hoped soon to bave the frst machine installed 
and at work. Then Great Britain would be independent os far, at any 
rate. as the manufacture of these bulbs was concerned. They head further 
entered into partnership with the BS A. for the manufacture of abrasive 
wheels, another kev industry, for which goods wann we had been largely 
dependent upon other countries, Dividends of 2! per eent. and 3 per 
cent. (less tax) were declared on the A” and ' “preference shares, 
making 5 per cent. and 6 per cent, respectively for the vear, and a tinal 
dividend of Is. per share for the six months ended March 31. 1915, 
together with a bonus of Is. per share on the ordinary shares (both tas 
free). Subsequently it was resolved Co increase the capital to £10,675,000 
by the creation or 7,000,000 ordinary shares ot £1 each. 


PEEL-CONNOR TELEPHONE WORKS (LTD.— For the vear ended 
March 31 the net profit was £22,902 and out of this £10,000 has been 
placed to general reserve, leaving £12,902. With £5,188 brought forward 
the available balance is £18,090. Interim: preference dividend paid in 
November absorbed £2,500 and the directors recommend the following 
dividends :—Preference shares (balance) absorbing £2,500 and 2s. per 
share on the ordinary shares (tax free) absorbing £8,000, leaving to be 
carried forward £5,090. 

SHANGHAI ELECTRIC CONSTRUCTION CO. (LTD.)---The chairman (Sir 
Alfred Dent, K.C. M.G.) reported to the meeting on the 30th ult. that 
the gross receipts for the past year amounted to £161,363, against 
£153,757 in the previous year, and after deducting £35,477 for loss on 
native coinage there remained £125,885, compared with £115,006. After 
deducting working expenses in Shanghai, the operating profit was £53,145, 
against £49,330, and after bringing in profit on exchange, charging 
London expenses and interest and including the balance brought forward 
of £2,509, the available balance was £70,014, compared with £49,509 last 
year. They recommended a final dividend of 5 per cent., making 10 per 
cent. for the vear, and a bonus of 2} per cent., leaving £15,014 to be 
carried forward. By far the greater part of the profits had been remitted 
home, and the profit on exchange was £17,852, against £1.810. As 
regarded the rail-iess service, they were still in negotiation with the 
Council, and hoped soon to get sanctien to carry out at least part of the 
comprehensive seheme which the company had laid before them. The 
advantayes of that mode of traction were obvious as against the per- 
manent rail, and it had certainly been much appreciated by the public 
and by owners of property along the short distances now in working. 
The company had carricd 73! millions of ene and had run over 
4,000,000 car-miles. 

WELLINGBOROUGH ELEOTRIC SUPPLY co. (LTD.)— The revenue for 
1917 was £3,546 and working expenses were £2,047, leaving £599. After 
providing tori interest, there was a deficit of £10, which increases the debit 
baane to £576. 


New Companies. 


ALLOY WELDING PROCE8S (LTD.) (150.396.)--Private company. 
Reg. May 9, capital £120,000 in €1 shares (20,000 cumulative preference), 
to enter into agreements with the Russo- British Finance Co. and with 

E. J. Jones, to acquire certain inventions relating to improvements in 
electric, blow-pipe and other forms of welding and soldering, and to 
carry on the business of engineers, &c. First directors are E. H. Jones 
(managing director), W. A. Hunter and F. W. Povner. 

ELECTRO LEATHER INDUSTRIES (LTD.) (150,443)-— Reg. May 15, 
capital £100,000 in £L shares, to take over the business of a tanner, hide 
steriliser, electrical and chemical specialist and manufacturer carried on 
by L.A. Groth as the Electro-Leather Industries. First directors are 
L. A. Groth, A. B. Swales, L Snuth, G. L. Shepherd and A. Jessop. 

MAGNETO & SPARE PARTS CO. (LTD.) = (150,.486)—-Private company. 
Reg. May 21, capital £1,000 in £1 shares. Objects as indicated by the 
title. First directors are G. Halham and S. H. Parrott. Reg. office : 
337, Broad-street, Birmingham, . 

MONOMETER MFG. CO. (1918) (LTD.) (159,557).—-Private company, 
reg. May 28, capital 216.000 in £1 shares (lo, OO 8$ percent. cumulative 
preference), to take over the business of engineers, Xe. lately carried on 
by the Monometer Mfg. Co. (Ltd.), and to carry on the business of 
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mechanical, hydraulic. electrical and general engineers, watch and clot 


makers, manufacturers of monometers. pyrometers, thermometers, hes! 


regulators and other apparatus, Xe. 
and W. H. Gould. 


QUAIN ELECTRIC CO. (LTD.) (150.401.). -Private company. Fes. 
May 9, captal £20,000 in 10000 cumulative preference and Tosan 
ordinary shares of £1 each. to enter into an agreement with the Ruse 
British Finance Co, (Ltd.) to acquire certain patents relating to nnprove- 
ments in electric heaters and radiators, and to carry on tbe busines: 
of electricians and electrical engineers, Ae. 


City Notes. 


— 


DOULTON & CO. (LTD.* — After providing for debenture interest an 
meluding £43.552 brought forward, the belence is £6S.703 (agains 
£61052) The preference share dividend for [916 has been paid, leavin, 
£51,208. whieh has been carried forward. 

MARCONI WIRELESS TELEGRAPH CJ. OF AMERICA. —.\ dividend è 
25 cents per share has been declared, 

UNITED RIVER PLATE TELEPHONE CO. (LTD.)---A dividend 
o percent. has been declared on the ordinary shares, making & per cem. 
for the vear (tax free), and £17,507 carried forward, 

WESTERN TELEGRAPH CO. (LTD.)—The directors of this contpens 
have to-day declared the third quarterly interim dividend of 3s. per 
share (tax free) for the vear ending June 30, 1918, being at the rate» 
6 percent. per annum. The transfer books will be closed from June i5 
to 22 inclusive, and the dividend will be payable on the 24th inst. 


The Round Table. 
By 66 kVA.” 

I heard a splendid example of the popular idea of the speed d 
electric tube trains at King’s Cross last week; A very Scotch lads 
with much luggage squeezed into the lift. which was at once sent 
down by the attendant. When we touched bottom the dear sou! 
turned to one, and in her broadest accent inquired * Is this Waater- 
lco!” Some hustle (and sume don't across the border). 

* * * * 

EVENT oF THE WEEK.—The B.O.T. Report and the fluttering in 
the municipal dove cotes. 

* * * * 

The very latest in domestic electrics is thus described by the 
Montreal * Family Herald ” :— 

A newly- invented machine, driven by electricity, t a fowl. elean 
of all its feathers, in less than five minutes, and tidilv gathers all the 
feathers into a receptacle. “ A small electric motor turns a suction fan. 
and also a roller coutained within the instrument itself, the power being 
transmitted by means of a flexible cable. The roller is hollow, and its 
auter surface is pierced by a number of slits, which permit the incoming 
blast produced by the fan to pass freely through it. The top of the 
instrument is hooded, and attached to this hood is a little rubber roller, 
which rests firmly against the surface of the larger drum-like wheel. The 
feathers of the fowl, sucked up against the two rollers, are plucked by 
having to squeeze between the rollers, after which they are blown to 8 


tank.” 
m * * * f 


Thirty-Seven Years Ago. 
[From THE ELECTRICIAN, June 4, 1881.] 


THE St. GOTHARD TUNNEL CABLE.—This cable, which was manu- 
factured at the works of Messrs. Felten & Gcuilleaume, cf Mulheim-on- 
Rhine, cost 3°80 marks per metre (a mark is worth about one shilling). 
It was laid in an iron tube, covered with wood, and fixed to the wall 
of the tunnel. 

GAS vV. ELECTRICITY.—At the quarterly meeting of the Manchester 
District Institution of Gas Engineers, held at Buxton on Saturday, 
May 28th, the president, in the course cf some remarks, said that 

“ he, as one having some experience in electric lighting, could say 
that it was only by the use of the most modern improvements in 
gas-m aking machinery that thev could compete with the electric 
light.” 

Swan's LAMP ON AN ATLANTIC Lixer.—The Inman steamer 
“City of Richmond,” which recently arrived at New York, bad on 
board Mr. Bates, electrician, and his staff. who went over to note the 
working of the Swan incandescent lights, with which the ships 
cabin was illuminated during the voyage. The main saloon wa 
lighted by six Tam ps, comprising 30 jets, and 11 others were dis- 
tributed at various points on board, making 17 in all. Some of the 
state rooms were similarly iHuminated. The light is described by 
those who observed it during the vovaye as very ‘steady and mellow, 
not subject to fluctuation or accident, easily managed and very 
brilliant. The six lamps in the main saloon rendered the apartment 
as light as day, enabling passengers to read at any point. 
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British Electrical Engineers’ Association. 


For some little time there has been a move on the part of 
power supply engineers to form an association for the pro- 
tection of their interests, and from the account of a meeting 
which we published in our last issue our readers will gather 
that the movement is extending to the electrical industry 
generally. The object in view is to secure greater recognition 
of technically trained men. There is no doubt that the position 
hitherto has been very unsatisfactory for all members of an 
engineering staff, except, perhaps, for the heads of depart- 
ments. Salaries have been low and work has been plentiful. 
Engineers do not object to the latter, but it is no compensation 
for low salaries, and they have a right to expect a suitable 
reward. Ifit were merely a personal question it would not so 
much matter, but it is quite clear that the electrical industry 
must suffer if the salaries which are offered are not sufficiently 
good to attract the best men. The present movement has, no 
doubt, received an impetus from the Whitley Report, which 
urges combination. One method of securing this combination 
would be to join one of the ordinary trade unions. This it is 
felt, and we think rightlv, would not be desirable, for members 
of an engineering staff are entrusted with much that is con- 
fidential, and therefore it is better that they should form their 
own association. They are at the same time employers and 
employees. 

eta 
. Should It Be a Trade Union? 

It may be asked whether there is any real reason why the 
association should be a trade union. The advantage of a trade 
union is that it has a legal status, and it also comes within the 
terms of the Whitley Report. Consequently, although we do 
not think that responsible engineers would ever adopt the 
strike, which has proved such an effective weapon in the hands 
of ordinary trade unions, the case, nevertheless, seems to be 
clearly in favour of this method of formation. The meeting 
held at Newcastle-on-Tyne was more particularly in reference 


to power supply engineers. It was stated, however, that the 
meeting was held with the approval of the Council of the 
Institution of Electrical Engineers, and that it was contem- 
plated to form other sections, such as a manufacturers’ section 
and a contractors’ section. We gather that active steps are 
now being taken towards the formation of a manufacturers’ 
section. [t may be felt that there is some difficulty in a chief 
engineer joining an association of this kind. Nevertheless, 
it must be admitted that his aims in regard to proper recog- 
nition are the same as those of his subordinates, and therefore 
there is no prima facie reason for his exclusion. The fact that 
the Council of the Institution of Electrical Engineers is in 
favour of the body is a very important point, and will add 
materially to its strength. We think that such an asscciation 
will be for the good of the industry, and therefore we hope that 
engineers generally will give it their support, and that a com- 
prehensive body will be formed instead of a numler of inde- 


pendent sectional associations. 
qi: 


The New Fuel and Lighting Order. 


It has been common knowledge for some time that a new 
scheme for the combined allocation of coal, gas and electricity 
is in preparation, and on Friday last the Controller of Coal 
Mines gave an address on the subject at a meeting arranged 
by the Scientific, Trade and Technical Circle of the Institute 
of Journalists. We gather that the full text of the Order will 
be issued shortly, and that the object of the meeting was to 
inform the Editers of the daily and technical press of the 
general tenor of the new proposals, and especially of the cir- 
cumstances which render necessary further steps in the direc- 
tion of economising fuel. We must postpone detailed dis- 
cussion of the Order until its full terms are made public. 
Meantime it is useful to have an inkling of the general pro- 
cedure contemplated, and as the Chairman of the Circle, Mr. 
GASTER, remarked in his introductory remarks, technical 
journalists will appreciate the recognition of the value of their 
services by the Controller in taking them into his confidence, 
and will gladly do their best to prepare the minds of the public 
for the coming measure. The particulars we give in what 
follows are based on an official memorandum furnished to the | 
meeting, which will no doubt be of assistance in indicating the 


salient points of what is necessarily an intricate and complex 


measure. 
—— 


An Outline of the Scheme. 


BRIEFLY, the present scheme consists in allowing every 
householder a certain amount of fuel, and for this purpose 
electrical energy and gas are taken into account, and are ex- 
pressed in terms of a ton of coal. Consequently, the con- 
sumer who at present has a number of gas fires will be no 
better off than the householder who merely depends on coal 
fires; it will all be taken into account. Obviously, it is a 
much fairer basis than that which has been adopted hitherto. 
Some additional allowance will be made on account of lighting, 
whether by electricity or gas ; but, apart from this, it is pro- 
posed to take gas into account at the rate of 15,000 cubic ft. 
as equivalent to 1 ton of coal (though this figure may be varied 
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according to the locality), and electricity by adopting a figure 
of 800 units as being similarly equivalent. We are inclined to 
think that the figure for gas is more favourable than that for 
electricity, and those who at present relv upon electricity for 
heating and cooking may find this figure rather low frorn the 
po nt of view of being an equivalent. By this we do not mean 
that many generating stations obtain more than 800 units per 
ton of coal. Unfortunately, this is not the case, though some 
of the more efhicient stations may reach a higher figure: 1 is 
not really frem the absolute point ef view that we can make 
anv criticism, As was pointed out by the Coal Controller, 
there is not necessarily any correspondence between these two 
figures ; they merely represent a compronuse which is thought 
to be fair and reasonable. As to the actual amount ef total 
fuel to be allowed, this does not appear to have been fixed so 
far—at least, no definite figure has been published, though a 
figure cf 1 ton of fuel per room up to 20 tons per annum has 
been mentioned, with a minnnum quantity of 3 or 4 or 5 tons 
according to the locality. There is no doubt that those living 
in the larger houses will find greater ditheulty than the smaller 
householder. This, however, is Intended, as it is realised that 
very little economy can be expected in the smallest class of 
house. With regard to the use of electricity and gas as against 
the use of raw coal, we think it may be pointed out that their 
use is distinctly desirable, as this leads to much less labour than 
is entailed by the delivery of coal to individual houses. Con- 
sequently, we think their use should be encourayed as far as 
possible. In conclusion, it may be said that the new Order 
will undoubtedly cause some inconvenience. Control at the 
best of times is unpopular ; but we have to accept the fact 
that we are at war, and the best thing to do is to assist the 
Coal Controller to our utmost in the reduction of coal con- 
sumption, so that the coal may, as far as possible, be used in 
the directions in which it is most urgently required for the needs 


of the country as a whole. 
—= 


The Causes of Industrial Accidents. 

AN interesting Report, issued by the Health of Munition 
Workers’ Committee, describes some investigations bv Dr. 
H. M. VERNON on the causation of industrial accidents. The 
Report deals with about 50,000 accidents in four factories, an 
attempt being made to relate the accidents and the out put per 
hour. In some respects the conclusions of the Report seem 
to diverge from those arrived at in previous investigations. 
lt has hitherto been assumed that accidents became more 
prevalent in the later hours of work, as operators became more 
fatigued, and were more frequent on the night shift. Generally 
speaking, this was not the case in the factories Dr. VERNON 
examined, the chief factors controlling the accident rate being 
apparently the speed of work and the mental state of the 
worker. One variety of accident (injuries to the eye through 
foreign bodies) was 7—27 per cent. more numerous by night than 
by day, and this was ascribed to artificial hghting, the percent- 
age increase being greatest in the worst lit factory. On the 
other hand, Dr. VERNON does not furnish evidence of the close 
connection between defective lighting and other forms of 
accidents—?.g., those due to persons falling, which was so 
strikingly brought out in the Report of the Home Office 
Departmental Committee on Lighting in Factories and Work- 
shops. Onthe whole, we are inchned to think that it would not 
be judicious to generalise from these results. Inquiries of this 
o type are greatly needed, and Dr. VERNON’S investigations were 
evidently made with great care, but apply to a limited field. 
We should like to see them extended to many other factories, 
carrying on widely different kinds of work, and operating under 
very varied conditions as regards lighting and other material 
circumstances. This is a matter which will, no doubt, receive 
the consideration of the London Safety First Committee, which 
is new extending its investigations to industrial processes. 
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Royal Society.— Among the Papers read vesterday before 
the Royal Society were the following : |“ Experiments on the 
Effect. of the Vibration of a Stretched Wire Forming Part of a 
Closed Electrie Circuit.” by Admiral Sir Henry Jackson, 
G.C.B.. F.R.S.; and “ The Diamagnetism of Hydrogen and 
the Value of the Magneton.” by Dr. A. E. Oxley. 


The Use of Tikker and Telephone for Current Measure- 
ment.—In a recent contribution by Mr. Gondet, before the 
Societé Française de Physique, allusion is made to the possible 
applications of the tikker employed in wireless telegraphy, 
the function of which is to produce interruptions of current 
of a frequency capable of producing a musical note. A tikker 
of this type, used in conjunction with a telephone, could often 
be employed in practice. instead of a galvanometer, as a con- 
venient means of recording small continuous currents of the 
order of 1 microampere upwards. A sketch is given of a 
Wheatstone bridge arrangement using the tikker and telephone 
which is recommended for industrial work. 


A Source of Platinum in Germany.—In a lecture before 
the London School of Economics last vear Mr. Johnstone. of 
the Imperial Institute Research Department, referred to 
platinum as one of the very few rare “ key “ metals that do not 
occur in considerable quantity in the British Empire. Several 
possible sources of supply by treating various Canadian by- 
products were, however, mentioned. According to “ Metall 
und Erz,” a process has been developed in Germany for 
obtaining platinum from a variety of ore at Wenden, 200,000 
tons of which have been located. Tests so far conducted 
indicate that about 32 gr. of platinum per ton of ore can be 
recovered, and the process is said to be a comparatively 
easy one. so heb abet ahh eb ee 

Electricity in the Silkk Industry.—The application of 
electrical methods in the weaving industry, and especially 
in connection with silk are discussed by Mons. Ch. Vallet in 
“ L’Industrie Electrique.” The chief advantage is said to 
be the avoidance of breakage of the fine threads, which appears 
to be inseparable to some extent from the use of steam and 
gas engines. The essential factor is regularity of speed, and 
the better results secured in this respect through the electric 
drive have led to an increase in production of 5-20 per cent. 
The question of the best arrangement of drive receives some 
consideration. Generally speaking the author inclines to 
the view that control by groups is preferable in a workshop 
where a large number of machines are working on identical 


proecsses. se a ele be we a? es 

The Collapse of Short Thin Tubes.—The conditions deter- 
mining the bursting strength of thin steel tubes are of some 
practical importance, for example in relation to tubes in boilers. 
Some work on the subject was done by Sir William Fairbairn 
in 1858, and the problem has since been dealt with by others. 
A recent series of tests is that carried out by Prof. A. P. 
Carman at the Illinois University Engineering Experiment 
Station. The curves connecting pressure and length are sub- 
stantially similar for tubes of a given material and thickness 
and diameter being in general hvperbole. There is, however, 
a ‘critical length `° above which the collapsing pressure 1 
constant and the curve therefore becomes horizontal. This 
length appears to be about six times the diameter. For 
lengths below this the collapsing pressure, and the form of 
the curve, can be calculated with fair exactitude, though there 
was some departure for thinner tubes, namely those of 1 in. 
and 2in. diameter, for which the ratio thickness diameter 1 
about 0-OOL the agreement between calculated and observed 
data is less exact. The above refers to stecl tubes. Data 
were also obtained on tubes of glass and hard rubber, for which 
the curve is of a materially different form. 


The Grading of Carborundum for Optical Purposes.— 
In the search for suitable abrasives for fine grinding, especially 
in optical work, attention has been given to carborundum, 
and according to a contribution by Mr. J. W. French to the 
“© Transactions ` of the Optical Society, it is in general superior 
to emery. The chief difficulty is the separation of the finer 
grades of material needed as a preliminary, to polishing: 
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The coarse commercial carborundum is broken up in roughing 
mills, and the resultant sludge is not suitable for treatment by 
& „Current of air. The author discusses various elutrition 
methods which are necessary in order to separate out the finer 
grades. The use of centrifugal machinery has been proposed, 
and the author suggests that electro-osmose methods may prove 
of value in the final stages of treatment. 3 


Occluded Gases in Ferrous Alloys.— In a contribution to 
the ` Journal” of the Franklin Institute, Prof. G. Alleman 
and Mr. C. J. Darlington describe a new form of gas-tight 
furnace, suitable for continuous service at 1,900°C., which is 
stated to have given good results in the treatment of ferrous 
allovs. An important feature of the furnace is that all gases 
occluded in such alloys can be collected and removed. [Ít is, 
perhaps, not generally known that ferrous alloys may occlude 
considerable quantities of gases, in some cases equal to about 
200 times the volume of the metal. The gases are freed with 
varying difficulty, nitrogen being very tenaciously held. 
Removal of the gases changes. in a marked degree, the micro- 
structure of the alloy and increases its density. It is suggested 
that to the other functions of aluminium, tungsten, chromium, 
&c., when used in ferrous alloys must be added their action 
as a catalytic agent to prevent the occlusion of gases, or aid 


in their elimination at lower temperatures than would other- 
wise be necessary. 


Experiments on Visual Diffusivity.—A recent contribu- 
tion by Dr. H. E. Ives to the “ Philosophical Magazine,” 
contains some interesting notes on “ Visual Diffusivity, 
t.e., the lagging of different colour-impressions received by 
the eye with respect to each other. The effect was demon- 
strated by arranging the various colours in line radially on a 
disc. When the disc is rotated the colours appear displaced 
with regard to one another and the line becomes broken. 
The experiment readily facilitates the detection of mixed 
colours. Thus a purple strip is resolved into two overlapping 
bands of red and blue. Of special interest is the comparison, 
by this means, of pure monochromatic yellow with a yellow 
which is subjectively indistinguishable but consists of a mix- 
ture of red and green. The pure colour is unaffected by rota- 
tion, while the mixed colour is blurred owing to the separation 
of its components. The result is of considerable interest from 
the standpoint of three-colour theories of vision, according 
to which spectrum yellow is the combined physiological effect 
of elements of red, green and blue. It would appear, as the 
author suggests, that some modification in such theories is 
rendered essential by this experiment, quite apart from the 
various objections that have been raised from time to time 
on physiological grounds. 


Birthday Honours.—In addition to the list of names given 
in our last issue, the following further honours have been 
conferred :— 


Knight.—The dignity of a Knighthood has been conferred upon 
Major Archibald Gilbey Gold. On the outbreak of war Major Gold 
raised a reserve regiment of the Essex Yeomanry. He joined Messrs. 
G. E. B. & G. W. Pritchett as a partner in the firm of Pritchetts & Gold 
in 1882, and has been a director of Pritchetts & Gold (Ltd.) since the 
conversion of the business to a limited liability company in 1900, and 
on the amalgamation of the Company with the Electrical Power Storage 
Co, in 1915 he became a director of the existing Company. 

K.B. E.—Horace Darwin, F.R.S., chairman of the Cambridge Scientific 
Instrument Co. and member of Munitions Inventions Department Panel ; 
Allan McGregor Smith, chairman of management Committee of, Engi- 
neering Employers’ Federation. 

C.B. E.—Ernest John Pickstone Benn, chairman (unpaid), Trade 
Organisation Commissioners, Ministry of Reconstruction, and chairman 
of the Industrial Reconstruction Council: Edward C. C. Baly, F.R.S., 
professor of chemistry, Liverpool University and Deputy Inspector of 
High Explosives: Wm. W. Bradfield, managing director Marconi’s 
Wircless Telegraph Co.; Alfred Dobree, member of Ordnance Com- 
mittee, Ministry of Munitions; Holberry Mensforth, general works 
manager, British Westinghouse Co. and member Manchester Co-operative 
Munitions and Manchester National Shell Factory Boards of Manage- 
ment; Geo. H. Nash, chief engineer, Western Electric Co.: John 
Newlands, C.I.E., Controller of Central Telegraph Office, G.P.O. ; 
E. S. Shrapnell-Smith, chairman of Standing Joint Committee of Me- 
chanical Road Transport Association and chief economy officer, Petro- 
leum Executive; Andrew Wilson Tait, chairman British Aluminium 
Co.; Walter L. Topple, superintendent electric and Ordnance Acces- 
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sories Co.; Chas. Hy. Wordingham, 
trical Engineers and director of Electri 

O.B.E.—G. H Baillie, M.B.E., Chief Technical Adviser on Dilution 
of Labour, Ministry of Munitions: Frank Purser- Fletcher, electrical 
engineer, Department of Electrical Engineering, Admiralty; Holbrook 
Gaskell, chief engineer United Alkali Co.; Hector M. MacDonald, 
professor of mathematics, Aberdeen .University, and Section Director, 
Labour Department, Ministry of Munitions; Hy. Ashley Madge, 
wireless telegraph expert, H.M.S. “ Vernon ”; Sidney W. Morrison, 
Section Director, Experimental and Technical Branch, Oriental and 
Glassware Department, Ministry of Munitions. 

M.B. kE.—Fredk. H. Broomfield, principal electrical cable overseer, 
Department of Director of Electrical Engineering, Admiralty: Capt. 
Sidney L. Dashwood, brigade wireless organisation officer, R.A.F. ; 
Horace Dive, first-class clerk, London Telephone Service. 


president of Institution of Elec- 
cal Engineering, Admiralty. 


Obituary. 


', DEATHS ON ACTIVE SERVICE.—The following deaths are reported : 
Lieut. Wm. H. McFarlane (A. and S. Highlanders), aged 21, who died 
in action on May 27, was, at the time of the outbreak of the war, an 
engineering student at the City and Giulds’ of London Technical College, 
Finsbury. 
Lance-Corp. 


F. Woods (London Regt.) formerly employed by the 
India Rubber 


Co., died of wounds in France about a month ago. 


Personal. 


'; On the recommendation ot the Council of the Royal Society of 
Arts, the Duke of Connaught, as president, has awarded the Albert 
Medal for 1918 to Sir Richard T. Glazebrook, C.B., Sc.D., F.R.S., 
“for his services in the application of science to the industries of 
peace and war, by his work as director of the National Physical 


Laboratory since 1899, and as chairman of the Advisory Committee 
or Aeronautics.” 


Mr. A. Nichols Moore, borough electrical engineer of Newport 
(Mon.), has been invited by the Coal Controller to accept the appoint- 


ment of District Engineer in connection with the scheme for econo- 
mical use of coal for industrial purposes. 


War CasvuaLTIEsS.—The following casualties are reported :— 

Pte. L. North (London Regt.) formerly in the India Rubber Co.’s 
general office, is a prisoner of war in Germany. ` l i 

Pte. S. R. Ward (M.G.C.) and Pte. T. Houghton, 
of Messrs. Dick, Kerr & Co., are also prisoners of 

Signaller J. S. Pickles (Cheshire Regt.), 
employee, is reported missing. ; 
_ Corp. W. Perkins (Cyclist Batt.) is a prisoner of war at Limburg. 
He was also a Blackburn tramwayman. 

Pte. J. W. Miller (Lancs Fus.), formerly a South Lancashire tramway- 
man, is & prisoner of war at Soltau (Hanover). 


formerly in the service 
war in Germany. ` 
formerly a.Blackburn tramway 
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Arrangements for the Week. 
PRIDAY, June 14th (to-day). 

PuysicaL Socrery. 

5 p.m. At the Imperial College of Science, South Kensin on, S.W. 
Discussion on.“ The Teaching of Physics in Schools,” to be 
opened by Sir Oliver Lodge, F.R.S. Contributions are: also 
expected from Prof. T. P. Nunn, Prof. R. A. Gregory, Prof. 
F. Womack and Messrs. C. E. Ashford, T. J. Baker, C. L. 
Bryant, G. F. Daniell, J. Nicol, F. W. Sanderson, A. T. Sim- 
mons and E. Smith. 

SATURDAY, June 15th. 
THE ELECTRICAL POWER ENGINEERS’ ASSOCIATION, MIDLAND SECTION. 

p.m. At the Imperial Hotel, Temple-street, Birmingham, 
General Meeting. 

WEDNESDAY, June 19th., 

Brrrisu ScIENCE GUILD. 

4 p.m. At the Mansion House, London, E.C. Address on “ Edu- 
cation, Science and Leadership,” will be given by the Rt. Hon. 
Lord Sydenham. Other speakers will be Sir Algernon Firth, 
Bart. and Sir Henry Newbolt, D.Litt. 

THURSDAY, June 20th. . 
INCORPORATED MUNICIPAL ELECTRICAL ASSOCIATION. 

I0a.m. At the Town Hall, Manchester. Presidential Address 
by Mr. S. J. Watson, and discussion on “ The Future of Electric 
Power Supply,” introduced by Mr. S. L. Pearce. 

3 p.m. Alternative visits to the Stuart-street Power Station or 
the works of the British Westinghouse Co. 

8 p.m. Smoking Concert at the Engineers’ Club. 

FRIDAY, June 21st. 
INcoRroRATED MUNICIPAL ELECTRICAL ASSOCIATION. 

9.30 a.m. Council Meeting. 

10 a.m. Resumed discussion on “ 

11.30 a.m. Annual General Meeting. 


3 p.m. To re-assemble if necessary to complete any adjourned 
business. 


Electric Power Supply.” 


D 
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Calculation of Commutators of Alternating- 
‘current Machines." 


By M. SCHENKEL. 


re. Summary.—General formule are given for calculating the commu-tators of any type of alternating-current commutator machines, 
EJ +. The dimensions of the commutators and particulars of the brush gear are tixed in relation to quantities that are only to a small 
atl extent in the control of the designer. [t is important to note that the required dimensions are almost rigidly fixed. The application 


En n 2a 


Mit is known that the armatures of three phase commutator 
machines may be fed with a number of phases dittering from the 
number of phases in the supply. If the commutator were to have as 
many brushes as correspond to the latter number of phases and to 
the number of poles on the machine, the commutator would be so 
covered by brushes and brush gear as to be very inaccessible, and 
the dissipation of heat from its surface would beobstructed. It is, 
therefore, desirable to dispense with some of the brushes. 

A general solution of this problem follows if we consider that each 
of the supply phases is applied to the commutator at two points for 
each pair of poles. Fig. 1 illustrates this for a four pole three phase 
machine. There are two sets of brushes, one comprises the brushes 
Bis Ba Bs. By. Be’. Bs’. and the other By, B; Bes By, Bs’, Be- The 
relative position of these two brush sets is arbitrary. There cannot 
be more brush sets than two per phase, nor more brushholders than 
two per phase and pairs of poles, 

NOTATION. 

Dx= Diameter of commutator in centimetres. 
lk= Length of commutator in centimetres. 
l= Total length of the brushes on one brush stud in centimetres, 
ki= Number of commutator segments, 

t = Pitch of segments in centimetres (¢.g., 0-5 ¢m.). 

ho=Number of brush studs, if each stud were full. 
| a A==Actual number of brush studs. 

b= Breadth of one brush in centimetres. 

Fy=Combined contact area of all brushes in cm.?. 

Z= Number of conductors in the winding connected to the com- 
mutator. 
2a= Number of parallel armature circuits. 
2p= Number of poles. 
q= Number of phases. 
m= Number of insulating segments bridged by one brush (always 
a whole number, e.g., 2). 

{m= Bridging factor (e.g., 0-9). 
fn=F actor for the completeness of the filling of the brush studs. 
p= Flux per pole in c.g.s. units. . 

{=Total current per phase in amperes. 

J,=Current per brush-stud in amperes. 
E,= Back E.M.F. of the commutator winding per phase in volts. 

KVA=Power on the commutator in K.V.A. 

c=Supply frequency. 

cr= Frequency corresponding to the short-circuit voltage ex. 
Wx= Total commutator losses in watts. 

n=Speed of armature in revs. per min. 

ny= Relative speed of armature and field. 
ex=Short-circuit voltage, calculated per insulating segment in 

volts (e.g., 3 volts). 

_ vk= Peripheral speed of commutator in m/s (e.g., 20 m/s). 
8v=Current density under the brushes in A/cm.? (e.g., 8A/cm.?). 
Ap=Contact voltage from one brush to commutator in volt 

(e.g., 1-25 volt). 
pu= Pressure of the brushes in kg. /cm.? (e.g., 0-25 kg. /cm.?). 
p=Coefficient of friction between brushes and commutator 
(e.g., 0:25). 
w= Heat developed per sq. cm. of brush contact in W/cm.’ 
-wk= Heat dissipating constant for the surface of commutator 
covered by brushes in W/cm.? (e.g., 1-5 W/cm.?). 
f-=F actor for the E.M.F. E, (e.g., 0-866= 4/3). 

The numerical values given in the above table are average values, 
and only admit of variation within close limits. 

The breadth:b of the brush is usually greater than the pitch of the 
commutator segments, and it is assumed that each brush bridges 
over m insulations (see Fig. 2), where m is a whole number. Hence 

On faem ic. Kk a oe BR we Se me A) 
where fm is a factor usually lying between 0-9 and 1-0. In Fig. 2 
m=2 and fa = 0:85. 

According to the assumption made that each phase is connected to 
the commutator at two brushes the total possible number of brush- 
studsis2.q. p. In Fig. I, h=2 a peZ 2372-12: 


* Abstract of an ete ‘le im the “ Elektrotechnische Zeitschrift,” 


Vol. XXXVII. 


of the formulæ is illustrated by the insertion of average values. 


? 

It often h: appens that this maximum number cannot be used’? 1.. 
if some of, the brush-studs would lie in inaccessible positions, or if it ts 
required to rock one set of brush-studs past the other, as is intended 
in Fig. 1, or if the radiation of heat sets a limit tothe number. Ifthe 
A brush-studs are only partly filled, the number of studs that would be 
tilled by the existing number of brushes is 


Nelo Dudas. we Boe. he B.S a 
where fa is a factor, which has the value 0-5 in Fig 1. 
It is easily shown that 
UE n 
"E ky BANN a. re a a e e a dl 
aud that— 
~OS)-3,40 inWlem?. . a.. AS 


If we take the numerical values given 


0, = Pir + be Ve 


above, we obtain the follow- 


ing table :— 
Ur | pytu 39°81 Bi Ns W, | Ta 
m._'s Wem? Wem? W cm.? 8 
W cm?.s/m. 

10 6-13 1a 1613 | 1-613 
15 9-20 10 1920 1:280 
20) 12:253 1U 22:293 | Pill 
25 153l la 25°31 1-012 
30 18:40 10 2840 | 0:947 
35 21 45 10 31°45 | 0:898 


It appears that the quantity w'r does not vary greatly as long a 
vk lies between the usual limits of 15 and 30 m. 's. 

The voltage between the two brush groups of one phase has its 
maximum value if they are spaced 180 electrical degrees apart, the 
armature having a diametral winding. Ifthe brushes are not exactly 
opposite, the voltage between them will be less than the maximum 

value referred to, which will have to be multiplied by a factor f, (se 
equation 8). The factor fe is inserted to allow for the distribution of 
the field, and also for the type of winding, if this is not diametral Hf 
the distribution of the fìeld follows a sine law, then f, is the sine of 
half the angle between the brushes, e.g., for 120 deg., we have 
f.=0-866. 

If each phase is connected to the commutator in separate points, 
the current density under the brushes is determined by the phase 
current J, but, if the brushes of two groups lie on the same segments. 
the currents in two phases will combine to form a resultant current in 
those commutator segments. If such a relative position of the 
brushes is required permanently, the phases may be joined together 
before the brushes, and the current density under the brushes will be 
thereby reduced. For instance, in Fig. 1, g=3, 2p=4, and if each 
phase were separately connected 12 brush-studs would be required, 
each carrying a current J /2, but if the phases are combined we should 


require only six studs, carrying ~ 37/2 amperes each. An arrange- 
ment of this nature is shown in Fig. 3 that is drawn for condition 
similar to those of Fig. 1. It is obtained from the arrangement of 
Fig. 1 by rotating the white brushes 60 electrical degrees, so that Bs 
and B, are brought on to the same segments. 

From the above remarks it follows that the power on the commi- 
tator (AVA=E,.1.q. 10-3) need not necessarily be equal to the 
power of the machine, although in most cases it is so, e.g., in series 
machines and repulsion motors. In the case of shunt motors the 
speed of which is regulated down to the xth part of the synchronous 
speed by shifting the brushes, the power on the commutator, is only 
the (1—.)th part of the power of the machine. 

We may determine fa as follows :— 


The number of segments covered by brushes is 2.q.p. frem. Jus 
O Fa 2.q. p. fr- m. fn (5) 


m. Dy. le ki 
For the losses we have 
w,. Fes wren. Dg. lis 
Fi, s T 
SO that ——— — y e . . ° e e . ry . . (0 


m. de cl, w 
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Inserting equations (5) and (6) in (3) we obtain 


3,000 
pa se (7) 
Wb b q. p.n 
vk ` 


From this we see that fẹ depends, to a small extent, only upon the 
peripheral speed v of the commutator, and that, if we regard this 
quantity as constant, the product q. p. n is constant. This shows 
that the number of brus .-studs used must be reduced relatively to the 
maximum possible number of brusn-studs, if q, p or n are increased. 
For synchronous machines p. n is constant, and for such machines 
fn decreases as the number of phases in the armature increases. 

For instance, adopting the assumed numerical values we get 

f= 15 3,000 4,500 
“PL g Xpxnx2 x05 x09 q-p.n 
If q=3 and p . n=3,000, we obtain fa=0-5 for three-phase 50-cycle 
machines. Such machines must, therefore, be provided with half 
the maximum possible number of brushes. This is actually the case 
in practice, and the machines of this type with double brush sets 
have the current supplied on one-half of the commutator length and 


the current taken off on the other side ; all the possible brush-studs 
are used, but they are only half filled. 


” 


whence the surface of the commutator that is touched by the brushes 
is given by 


l 60 . c» r 
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With the aid of equation (7) we obtain 
a 0 niet, a a A 
ek. Bo- Wk tk fe n- 
which contains only quantities whose values have been given above. 
The surface of the commutator is, therefore, proportional to the 
power developed in the commutator winding of the armature. The 
voltage e, and the current density 8x, depending on the material 
used in the brushes, have a considerable influence and the commu- 
tator becomes smaller, the greater the values that are assigned to 
these quantities. It is very interesting to note that the influence 
of n, n, and c, is quite different for machines with rotating field and 
with pulsating field. In the former class ¢,/n, is a constant, and so 
the size of the commutator is not influenced by the frequency c,, but 
rather by the speed in revs. per min., which, in its turn, depends on 
the supply frequency c. 

On the other hand, if the field is pulsating n/n, is constant, and the 
size of the commutator is not affected by the speed of rotation, but 
by the frequency and decreases with this quantity. 


r. Dk .l=KVA. 10%. — 


cm.? (13) 


a. Dk. h=KVA. 
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CoMMUTATOR, BRUSH-STUDS HALF- BRUSH. STUDS HALF-FILLED, BRUSHES IN ONE OF THE 
FILLED, POSITION OF BRUSHES SUPERPOSED POSITIONS, PHASE CURRENTS 


IMMATERIAL. 


We see that the number of brush-studs is determined within narrow 
limits by the above considerations. It is fixed in the main by con- 
sideration of the heat developed under the brushes and the provision 
of sufficient heat radiating capacity. 

If the maximum possible number of brush-studs are used (fan =1) 
we have with the values assumed above q. p. n=4,500, whence, if 
q=1 or 2, p. n=4,500 or 1,500. It follows, therefore, that fairly 
high speeds are attainable only with single-phase machines, which 
have on this account an advantage over other forms of commu- 
tator motors. 


We are now in a position to calculate the dimensions of the. 


commutator for a given machine. We have the equations 
i dp j 

"* 108" 6,000. y2 

p Z o $ 2 


. E a E 
a2, 100108 4/2 ° (9) 


gate Zn .f, volt, . .°. . (8) 


and e= 


Hence, Eysek; Pa e cay. RY en oe oe ce ea TO) 
Further, as pf, is the number of points of supply of current per 
phase, ; 
I=I,.p.fr=l.b. By. p. fr=». mre. fm. Bo. p.fr ampere (11) 
The total power in the commutator winding of the armature is 
KVA=E,.1.q.10°, e. . « (12) 


COMBINED before THE BRUSHES. 


If we insert the numerical values given for the various quantities 
appearing in equation (14) we find that 56 cm.? of surface is required 
per kilovolt ampere. 

It can be shown that the total commutator losses W are given by 

= e wy l nee 
Wk=rDk . ly. we=KVA.- 2. =" 20m watt, . . (15) 
€xBs tk fe nr : 
and the total contact area under the brushes is 
-Tk l ln. 


Fisk Vds oraa . 207 cm.?. . ... (16 

eBo Uk fe nr ES 

_ Inserting our numerical values, we obtain— d 
Wk ; 3 

Kya watt per kilovolt-ampere, | œ | 

and F,y=3-78 cm.? per kilovolt-ampere. d | 


Electric Power Supply.—The repor: of the debate which 
took place at the Engineers’ Club, Manchester, on March 5th 


- last, on the Interim Report of the Coal Conservation Sub- 


Committee, is now available in pamphlet form, and extra 
copies may be obtained from the Hon. Secretary of the club, 
Albert-square, Manchester, at 4d. each. 
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Notes on Electroculture. 


By INGVAR JORGENSEN. 


The question of electroculture has lately excited a con- 
siderable amount of attention. This is mainly due to the 
fact, which forces itself upon our minds more and more as the 
war progresses, that agriculture is an industry absolutely 
essential for the community and that this industrv possesses 
potentialities for development like every other industry. At 
present developmental possibilities are limited by questions 
of man power, facilities for transport, supply of manures, &e.. 
and for some time yet it may be deemed expedient to increase 
our food production by an extension of cultivated areas, 
rather than by the development of more intense methods of 
cultivation. 

In view of the obvious economies which are possible as 
regards labour and fuel, the application of electrical energy 
in agricultural matters for power and lighting deserves close 
attention; at present, however, the limits for development 
in this direction are fixed by the material available from other 
essential war industries. The possibility that electroculture 
may become of practical importance in the near future is 
bound up with the possibilities of the development of inten- 
sive methods of cultivation in general and the more extensive 
use of electricity for power and lighting in rural areas. 

Such considerations, however, should not be allowed to 
discourage research on the problems of electroculture. That 
research may yield profitable results is clear. There is indeed 
little room for doubt that during the next generation we shall 
witness the realisation of the possibilities of the living plant, 
and that we in our time shall see enormous developments of 
great plant industries. : 

We must, however, learn our lessons from the past; pro- 
bably no subject can show such a vast expenditure of effort 
with so little result as the subject of electroculture. This is 
partly due to the fact that each individual investigator 
neglects the experiences of his predecessors, but chiefly to an 
under-estimation of the difficulties of the problems. It may 
not .be out of place in an engineering journal to emphasise 
that although the subject presents a number of initial problems 
to electrical engineers, and although pure physics has rendered, 
and will continue to render, valuable help in electrocultural 
investigations, yet these aspects of the problems involved 


are elementary compared with those presented to agriculture - 


and the plant industries. 

The problems of electroculture are very attractive from 
a scientific point of view. A survey of the history of the 
subject makes it clear that we are confronted with a great 
number of difficult and complex questions. The solution of 
these problems will, however, widen the outlook of and give 
fresh stimulus to a whole range of other subjects. Therefore, 
apart from the questions of the day, namely— 

l. Can crop production be increased by electroculture ? 

2. If so, is it an economic proposition ? 
it is of urgent necessity that we should attempt to master 
this subject which has been handed down as heritage from 
generation to generation.* 

In the present article it is only proposed to deal with that 


branch: of electroculture where an overhead network is em-- 


ployed. If we regard the matter from a purely physical 
aspect we are confronted with a system consisting of the 
following phases :— 


Metal / air / plant / earth. 


nr A A 


* It is not the place here to enter into a discussion of the conditions 
which have retarded the development of our knowledge of the relation 
between electricity and plant growth, but it seems clear that a lack of 
knowledge of the electrical conditions in such experiments made it 
extremely difficult to repeat them, and thus soon brought the subject 
into discredit. The following extract of a letter from the famous horti- 
culturist and plant physiologist, T. A. Knight, to an electroculture 
investigator written in 1818, may be of interest to readers. 

“Iam myself perfectly satisfied that your conclusions respecting the 
influence of the voltaic battery upon plants are correct, but the opposite 
opinion that the electric fluid produces no effect upon vegetable being, 
has got possession of the public mind owing to erroneous conclusions 


It is the analysis of this system as a whole which alone 
can provide the key for the investigation of the scientific and 
industrial possibilities of electroculture. The material for 
this electro-phvsical analysis is provided in part by empi- 
rical crop experiments. Electrical data in other fields of 
investigations in which parts of the system have been sub- 
mitted to analysis, e.g., in investigations dealing with the 
corona effect in transmission lines, may help materially, bu 
in order to obtain experimental control the system must be 
investigated as a whole. Apart from the variables which 
can be introduced in the metal-air part of the system, e.g.. 
diameter and height of wires, potential to which they are 
charged, atmospheric conditions, &c., this is not an easy 
matter, as the plant phase makes the system a dynamical 
one in which conditions change continually during the li- 
cycle of the plant. Further experience gained from ex- 
periments with one plant species cannot be transferred to 
other species. 

If we fix our attention on the empirical crop experiments 
where definite results of economic value have been obtained, 
we see that two essentially different methods have been used. 
The first (Lemstrém’s) makes use of a discharging network at 
a comparatively short distance from the growing crop (about 
0-5 metre). A constant discharge is aimed at by keeping the 
distance between network and crop constant. This method 
necessitates a frequent re-adjustment of the height of the 
network. The second method (that of the Agricultural 
Electric Discharge Co.) employs a network at a considerable 
distance from the ground (about 5 metres). The intensity 


.of the discharge is in this case not affected to any great extent 


by the increase in height of the growing crop. In Lemstréms 
experiments unidirectional current from an influence machine 
was used; the potential to which the network was charged 
was relatively low (a few thousand volts), the charge of the 
network was either positive or negative, although Lemstrom 
professes that better results are obtained by positive discharge. 
In the experiments with the apparatus of the Agricultural 
Electric Discharge Co., an intermittent unidirectional current 
obtained by means of induction coil and valve rectifier is used. 
The network is always charged positively, to a relatively high 
potential (max. 50-70,000 volts). Both Lemström snd 
the A.E.D. Co., use a discharging system of parallel wires 
(S.W.G. No. 24), in the case of Lemstrém, 1 metre apart. but 
with discharging points for every metre. In the A.E.D. 
system the wires are 10-30 metres apart, and they are either 
bare or cotton covered. 

It is easily realised that the conditions of discharge in these 
field experiments are not very analogous to any we know from 
the numerous investigations in pure physics where electrical 
discharges between conductors of different shapes and sues 
have been examined. The essential feature of the discharge 
in the crop experiments is the large air gap between the 
electrodes and the undefined electrode, the plant. Further, 
the plant, as electrode, alters entirely its properties in the 
course of its life cycle, but space does not permit here a dis- 
cussion of this interesting problem. The variables which wè 
in the first instance are concerned with are : the diameter of 
discharge wires, the distance between them and the intensity 
of the discharge current. Facts concerning these variables 
will provide bases for the electrical engineering problems. 


impression upon his mind.” 
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Such facts must be obtained by quantitative measurements 
carried out in the course of a crop experiment, as the results 
obtained with a bare field on the one hand, and with a 
field carrying a sprouting or maturing crop on the other 
hand, are very different. &This, of course, also holds 
for different crops; there is a great difference between 
the results obtained with a cereal crop and a root crop. If the 
facts are to be of any real use, then they must be obtained in 
relation to the crop. As regards the main principles of the 
interaction of these variables, experimental results already 
exist from which they can be deduced. In the following we 
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shall apply to our problem some theoretical considerations 
put forward by Townsend (“ Phil. Mag., 1914, 6, 28), in 
respect to the potentials required to maintain currents between 
coaxial cylinders. The formulæ obtained by Townsend from 
theoretical considerations can, of course, only give very rough 
approximations, but nevertheless it is instructive to apply 
his formulæ to the case where a wire instead of being in 
æ cylinder is stretched at a uniform distance above the ground. 
The results obtained in this way have, perhaps, as much bearing 
on the crop experiments as results obtained from actual 
measurements with wires stretched over a bare field. 

First we must, however, have an idea of the order of magni- 
tude of the quantities with which we are concerned. The 
writer has had the opportunity of making measurements in a 
number of field experiments carried out by various investi- 
gators. The maximum discharge current used was of the 
order l milliampere per acre, which, with the distribution of 
wires employed, corresponded toa discharge intensity of 10-8 
ampere per centimetre discharge wire. 

Reverting to the discharge of electricity between coaxial 
cylinders we find that a definite potential is required to start 
the discharge. 

Townsend found from Watson’s experiments (THE ELEC- 
TRICIAN, 1910, 1913) that in the case of discharge between 
a wire and a coaxial cylinder of much larger radius the 
discharge commences when the electric force at the surface 
of the wire reaches a value given by the formula, 


yee 
Va 


where 4 is the radius of the wire in centimetres and X, is 
measured in kilovolts per centimetre. It is independent of 
the diameter of the outer cylinder and also of the humidity 
of the air. 
If V is the potential of the wire and E is the electric charge 
per unit length 
V=2E log = 
a 


E 


where A is the radius of the outer cylinder; and X,=2 z 
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Thus we find the formula 
Va=(30+ 7) a log (5) 


where the suffix 0 denotes the conditions required to commence 
the discharge. 

If the wire instead of being in a cylinder is stretched at a 
uniform distance above the ground the above value for V 
must be replaced by 


V=2E log =", 


where A4 is the distance from the ground. 

The electric stress necessary to commence the discharge 
is presumably not affected by the outer boundary, so that the 
above value of X, will still be correct. 

In this case 


r,=(s04-*.) a log EN, 


Fig. 1 shows the relation between minimum potential and wire 
diameter for various distances from the ground. 

When V is only slightly greater than V, the discharge 
current is small; the rise of potential V-V, required to 
maintain a given current of i amperes per cm. is given, pro- 
vided z is not too great in the case of coaxial cylinders by the 
formula 


V-Vo ig 47 16) et eee 
7, log a (1+0) —1+ log +a Lor 
2. A? 
- where O= OS 


and k the velocity of ions due to unit force. 

Substituting 2h for A Fig. 2 and Fig. 3 are obtained, which 
for wires of 0-06 cm. and 0:03 cm. diameter respectively show 
the relation between voltage and discharge current when the 
wire is stretched at different heights from the ground. 

A cause of uncertainty is the influence of neighbouring 
wires. If the distance between consecutive wires is 2 metres, 
and each is of radius 0-2 mm. and 2 metres above the ground, 
then the potential of any wire will be about 12 per cent. greater 
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than in the absence of the others, the charge per unit length 
being the same. Increasing the distance between the wires 
will diminish this correction, but the distribution of discharge 
over the ground becomes less uniform. Reducing the size 
of the wires will also reduce it. The electric force at the 
surface of a wire is practically independent of the others ; 
thus the effect of induction will be to increase the potential 
at which discharge commences. 


The examples to which we have applied Townsend’s formule 
indicate clearly their usefulness in regard to analyses of prin- 


~ 


124 


ciples and as a foundation for electrical engineering work in 
connection with the subject. It is seen that the diameter 
of the wire is not of very great importance within the limits 
which tensile strength prescribes; thus there will be no 
difficulty in finding a wire 8.W.G. No. 24 of a material of 
sufficient tensile strength for the spans which are likely to 
occur in practice ; on the other hand wires of S.W.G. No. 30 
are outside the limits of practical application. Further it is 
brought out what a great increase in voltage is required to 
maintain a current of even such a magnitude as 1077 amperes 
per centimetre when the wires are at a considerable distance 
from | the ground. The examples illustrated in Figs, 2 and 


_ 3 are}calculated for a positive discharge and the usual 


value, for k positive is applied. If k is negative it does not 
make : any very great difference, thus confirming the experience 
gained from experiments with corona effect in alternating 
current lines. 

It becomes clear from this exposition that the two problems 
with which the electrical engineer is confronted are: either 
(1) the arrangement of a discharge network at a short distance 
from the ground ; this will simplify the construction of appa- 
ratus which can be built for moderately low voltages, or 
(2) the construction of apparatus capable of giving very high 
voltages. thereby enabling the network to be kept a consider- 
able distance from the ground. Further experience alone 
can settle which of these methods is the simpler. 


Voltage gots 
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In'the analysis of the discharge in the field, a great number 
of difficulties are met with. Many factors obscure the inter- 
pretation of the results obtained. Apart from the difficulty 
of eliminating leakage over surface of insulators, the fact must 
be}borne in mind that a given network may give different 
results at different times owing to 

1. Atmospheric conditions. 

2. Alterations in the state of the wire, oxidation, accumula- 
tion of dust, &c.; thus, for example, Watson (1910) has drawn 
attention to the fact that corona effects alter their character 
according to the cleanness of the wire. 

3. Influence of the crop on the character of the discharge, 
a cereal crop in its later stages will reduce the minimum 
potential considerably if the wires are moderately near the 
ground. . 

4. Complications introduced by the apparatus used for 
production of the high tension current. In many experiments 
it is obvious that the apparatus has been constructed for 
excessively high voltages, while on the other hand it was not 
dimensioned for the discharge current required. This is the 
case in many of Lemstrém’s experiments with an influence 
machine. 

The discharge between coaxial cylinders when alternating 
potential differences are established between the cylinders 
has been investigated by Whitehead (1911). 
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The general character of the phenomena are very much the 
same as with continuous current ; the critical force, however, 
diminishes with the frequency of the alternating forces. 


Granting an elaborate physical analysis of the complicated 
and variable system we are concerned with in the electrica] 
discharge is accomplished, we are then at the beginning of the 
plant problems ; the plant experimenter will then be able to 
control and reproduce his electrical conditions. But the task 
of the plant experimenter is by no means simple. The action 
of the electric discharge is provisionally best classified along 
with that of the stimuli. By using the word stimuli I simply 
intend to convey the meaning that the action is entirely 
different from that of nutrients; the effect depends on the 
intensity of the discharge used and on the phase of the plant's 
life cycle at which it is applied. It is not an agent which 
should be used uncritically throughout the season. The action 
of the discharge on the plant is probably at least twofold: 
an action analogous to the photo-electric effect and a chemical 
action caused by the circumstances that the ions act as con- 
densation nuclei for the decomposition products formed by 
the discharge near the wires such as oxides of nitrogen, ozone, 
&c. The action will be different whether alternating or uni- 
directional potentials are applied. 

It might, perhaps, not be out of place to state that there is 
no possibility of the oxides of nitrogen being capable of acting 
in the same way as the nitrates in the soil. 


Readers of Lemström who are interested in this author's 
theory of the cause of the rapid plant growth in the arctic 
should consult a modern text-book on atmospheric electricity. 
where reference is made to the atmospheric electricity in arctic 
regions. No very exceptional conditions are recorded. See 
also a recent investigation of Norinder (1916). The light 
conditions, on the other hand, are very exceptional in the 
arctic ; a good exposition of these is given by Sebelien (1905). 

Though the scope for research work as indicated in this 
article 1s great, and though the progress of the subject is 
dependent on the advances in the research, yet empirical 
experiments may sometimes give results of economic value. 
It is sufficient to refer to Lemstrém’s and Oliver Lodge's 
publications. The writer has reported two instances of crop 
increases in empirical experiments (1916, 1917). 


Cambridge, January, 1918. 
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New Turbine Plant at Hull. 


In view of the growing demand for electrical power for local 
industries, the Hull Corporation, on the advice of their engineer, in 
1911 embarked on a comprehensive scheme for three-phase supply 
to augment the existing high-tension and low-tension direct-current 
system. This scheme included the installation of three-phase 
turbo-generating plant, serving several” sub-stations through a 


system of ring mains, and the initial stages were completed at the. 


latter end of 1913. 

To contain the new plant, reinforced concrete turbine andj boiler 
houses were constructed, adjoining the older station; the former 
was designed to accommodate four 2,000 kw. sets, and can be con- 
siderably extended when required. 
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Fig, 1—Puan AND ELEVATION SHOWING ARRANGEMENT OF CON- 
DENSING PLANT. 


The first installation of generating plant comprised two Dick, 
Kerr turbo-alternators with an output of 2,000 kw. at 0-8 power 
factor, when running at 1,500 revs. per min. to supply three-phase 
current at 6,600 volts and 50 cycles. Steam at 180 lb. pressure, 
with 170 deg. of added superheat is supplied to these turbines, and 
they were fitted with ejector condensers in uniformity with the 
older plant. The initial boiler installation consisted of two Woode- 
eon water-tube boilers, each having a heating surface of 6,100 sq. ft. 

Early in 1915 the city authorities adopted a recommendation by 
the acting city electrical engincer (Mr. J. F. Magoris) for the installa- 
tion of further plant, and it was decided in the interests of éfficiency 
and general economy to instal a larger unit than previously and to 
adopt surface condensing, the contract for a 5,000 kw. turbo-alter- 
nator set being placed with Messrs. Dick, Kerr & Co. (Ltd.), who had 
supplied the earlier turbine sets. ‘The new extension also includes a 
further Woodeson water-tube boiler of the same capacity as the pre- 

vious two boilers, and also a Stirling boiler having a heating sarface 
of 8,200 sq. ft. Both these latter two boilers are fitted with Erith- 
Riley underfeed stokers. 


It was necessary to restrict the depth of excawation below the 
turbine set, in order not to interfere with the piling under the 
foundations, and with a view to obtaining the necessary head room 
for the condensing plant the turbine bedplate was raised some 12 in. 
above the normal floor level. S 

The turbine set is a compact machine, measuring roughly 30 ft. in 
length over the bedplate, which latter is longitudinally split. It is 

designed for an output of 5,000 kw. at 0-8 power factor at full-load — 
when running at a speed of 1,500 revs. per min., and will carry 50 per 
cent. overload. The steam conditions are similar to those of the 
earlier turbines, and the condensing plant is designed to give a 
vacuum of 284 in., with 30 in. bar pressure. 

The turbine is a standard Dick, Kerr impulse machine, with 11 
stages, the first being a velocity compounded stage, the ordinary 
stages are fitted with special bronze blading, while the velocity stage 
has alloy steel blades. The turbine body is of cast iron, split hori- 
zontally ; the first half-dozen diaphragms are of cast steel, and the 
remainder of cast iron, and the body is supported, at the exhaust 
end in such a way as to allow of freedom for expansion. 

The steam admission end is closed by a cast-iron cover, with,high- 
pressure steam-carrying parts of cast steel; the disc wheels forming 

the rotor are of special quality steel, and were accurately balanced 
and carefully tested when complete with their blading. Allfthe 
turbine glands are of the labyrinth type and the end-glandsJare 
steam sealed, any excess steam from theghigh-pressure glands be'ng 
taken to an ‘ntermediate stage ‘of the turbine. _;" 
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Fia. 2.—TURBO-ALTERNATOR SHOWING BASKET WINDING, 


The turbine governor is of the centrifugal type, worm-driven from 
the main shaft, and, by meansfof an oil relay, this actuates a double- 
beat throttle valve with individual nozzle regulating valves arranged 
in series, which automatically control the admission of steam to the 
turbine under all load conditions. The actual movement of these 
valves is effected by pressure oil, the sequence of operations being 
the opening of the double beat throttle valve, controlling the admis- 
sion of steam to the nozzle regulating valve chamber and the first 
group of nozzles, followed successively by the opening of the indi- 
vidual nozzle regulating valves, four in number, which control the 
admission of steam from the valve chamber to the remaining groups 
of nozzles. In addition to the ordinary governor, the usual safety 
governor is fitted in the turbine shaft, and is arranged to come into 
operation when the turbine attains a apeed 15 per cent. in excess 
of the normal. 

A complete oil-circulating system is provided to the hearings and 
for supply to the governor relay, pressure gauges being fitted to 
indicate oil pressure at the thrust block and relay cylinder. The oil 
after use is filtered and cooled in a condenser-type oil cooler, having 
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200 sq. ft. of cooling surface ; for starting-up purposes, before the 
main oil pump comes into operation, a duplex steam-driven oil pump 
is fitted. 

The turbine is coupled to the alternator by a claw-type flexible 
coupling, lubricated by pressure oil. 

The alternator frame and laminated core are built up in one piece, 
the laminations being securely held in dovetail slots machined in the 
frame. An interesting feature of the machine is the stator winding, 
which is of the barrel or basket type. The coils are former wound 
and mica insulated, and are laid in open slots ; the projecting end- 
turns are given a conical formation, being inclined at ahout 45 deg. 
to the axis of the machine, and supported in position by massive 
bronze clamps. This arrangement gives an extremely rigid and, at 
the same time, well-ventilated construction. 

The rotor, which is of the cylindrical type. and shaft, are machined 
from one solid forging, ventilating channels being cut below each coil 
and radial ventilating slots near the centre of the rotor. The wind- 
ing consists of copper straps laid flat in the slots and bent on edge, 
with mica insulation between turns and to ground. The overhanging 
ends are retained in position by means of massive bronze end caps. 

The ventilating air for this machine is passed through a Heenan & 
Froude cooler, being forced through the machine by an external 
motorfdriven fan and discharged through the chimney opening on 
the top of the stator. A liberal number of air ducts are provided in 


the stator, and the cooling is effected by a combination of the radial 
and circumferential systems. 

An exciter of the overhung type is carried on the end of the alter- 
nator shaft. 


Fig. 3.—View or 5,000 kw. Dick, KERR TURBINE SET WITH EXCITER, 
RHEOSTAT, &C. 


Although the lifting capacity of the crane was not equal to the 
. weight involved, it was considered desirable that the stator should be 
in one piece, and the stator was therefore skidded into position, 
being fixed in a timber cradle supported by timbering, &c., over the 
condenser well and subsequently by means of successive lifts alter- 
nately on either side of the frame, following by the insertion of 
timber packing, raised the requisite amount to allow of its being slid 
into position on the bedplate. E 

It will be noted that the main field rheostat is fixed on the bed- 
plate beside the exciter, this arrangement being adopted with a 
view to saving heavy copper cable runs to the switch gallery ; this 
rheostat can, if necessary, be motor operated. 


The condensing equipment, which was supplied by Messrs. | 


Willans & Robinson, embodics some interesting features. Thecon- 
denser itself has a cooling surface of 7,300 sq. ft., and operates in 
conjunction with the Willans rotary air pump syetem, in which a 
~ portion of the circulating water is passed through an ejector which 
takes the place of the ordinary air-pump. The plant is designed to 
handle 70,000 lb. of steam per hour, with an air displacement of 
230 cubic ft. per minute. 

The circulating water is delivered by two centrifugal pumps 
working in parallel, one of which delivers direct while the other de- 
livers through the air ejector to the condensgr ; no additional water 
is required for the operation of the ejector. The circulating ejector 
and condensate pumps are direct-coupled, mounted on one bed, and 
driven by a Willans single-impulse wheel turbine, running at 2,000 
revs. per min. The circulating water suctions are each coupled to 
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duplicate strainer boxes, to enable a box to be opened for cleaning 
without affecting the circulating water supply to the pumps. This 
arrangement is necessary, because at certain seasons of the year the 
water contains weeds and at other numerous eels. 

The exhaust steam from the pump turbine is utilised in a direct 
feed heater for heating the condensate, and should the latter be 
insufficient to absorb all the heat available, arrangements have been 
made by which the condensate can be supplemented from the general 
feed water supply. For testing purposes the condensate is weighed 
by means of a Holden & Brooke water meter. 

A flooding valve is fitted to the condenser ; the flooding water. 
which is taken from the town supply, is introduced through a per- 
forated annular pipe fitted below the exhaust flange of the turbine. 
In case of pump failure this arrangement ensures a gradual tran- 
sition to atmospheric working. 

The guaranteed steam consumptions of this set per kilowatt-hour 
were as follows: 50 per cent. overload, 13-5 1b.: 25 per cent. over- 
load, 13 }b.; full load, 13 Ib. ; 75 per cent. load, 13-5 Ib.: 50 per 
cent. load, 14:3 Jb. ; and 25 per cent. load, 16-9 1b. It is satisfactory 
to know that these figures have been improved on in service. 

In’common with other undertakings, that of the Hull Corporation 
has experienced the difficulty of obtaining the necessary plant to 
cope with the increasing demand for electricity, and for many 

months prior to starting up the 5,000 kw. turbine set the two pre- 
viously installed 2,000 kw. Dick, Kerr machines had been regular! y 
supplying loads of up to 4,800 kw. between them. The 5,000 kw. 
set was taken into commission on November 15 last, and two days 
later was loaded in excess of its normal rating ; we gather that some 
4} million units were generated by this set during the first three 
months of operation. 

Some idea of the growth of three-phase supply in Hull can be 
gathered from the fact that in 1911 when three-phase supply was 
started, the load was 100 kw., while at the present time it has risen 
to 5,200 kw., with a considerable amount awaiting connection. 
Over 35,000 n.P. of electric motors are now connected to the mains, 
and ind‘vidual motors of large size are being adopted, the depart- 
ment being about to connect. up one of 900 H.P. 

It may be mentioned that the Department operates 17 rotary and 
nine static sub-stations; 13 of these are three-phase sub-stations, 
and over 250 miles of mains are in use. 

In conclusion, we are indebted. to Mr. Magoris, the acting city 
electrical engineer, for his assistance in preparing these particulars 
of the most recent development in connection with the undertaking 
which he controls. 


Association of Gonsulting Engineers. 


F The annual general meeting was held on Monday, May 27, at the 
offices of Messrs. Handcock, Dykes & Trotter, Mr. Frank Gill 
(chairman of the committee) presiding.’ i 


The report of the committee for the year 1917-18 states that members, 
because of work in connection with the war or on account of reduced staff 
due to the calling up of their assistants have more amd more been pressed 
to further exertions, and these exertions have been increased by the 
arduous and intricate negotiations which have to be made at each step 
with the Government Control Departments. Even when plant is re- 
quired solely for munition work the necessities of the situation require 
the rationing of material, labour and transport, and each application 
requires much labour and attention. During the year a namber of 
requests have been received from Government departments for the 
names of consultants qualified to advise on specified subjects, and steps 
have been taken to give the names of members duly qualified. This has 
not always been easy, because the inquiries have in some cases been for 
those having experience of a highly specialised character, and the com- 
mittee therefore suggest that members should keep the hon. secretary 
fully advised as to any special or exceptionsl work on which they 
specialise, so that inquiries may be promptly and fully answered. The 
committee have again called the attention of a Government department 
to a case of an important official acting as consulting engineer to a 
municipality. The Minister concerned gave an assurance that permis- 
sion to act in such a capacity would only be given in very exceptional 
circumstances. The consent, which a previous head of the same depart- 
ment had promised should in future be necessary before such work was 
undertaken, had not in this case been obtained. The attention of the 
committee having been drawn to a case in which an engineer imputed 
improper motives to consulting engineers, because their fees were in 
most cases measured by the cost of the works carried out under their 
supervision, the committee took up the matter with the firm employing 
the engineer in question. The principals of the firm stated they were 
not aware of the action of their employee, and that they wished to dis- 
sociate themselves entirely from his views. A statement indicating the 
aims and objects of the association has been drawn up and incorporated 
in the book of professional rules, and, it is hoped that members will make 
these known and point out to properly qualified persons the advantage 
of joining the association as representing the views of the consulting 
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members of the engineering profession, m carrying out war work the 
Government has in certain cases followed the practice of emploving con- 
sulting engineers. But the practice apparently does not always obtain, 
and it seems desirable to point out that the practice and experience of 
consulting engineers qualify them to design, select and supervise the 
construction of works and plant. so as to produce an economical whole 
when viewed from the standpoints of effectiveness and true cost. With 
regard to reconstruction after the war, during the last 34 years much 
work has remained in abeyance and will have to be undertaken later on. 
lf consideration and planning is left until after the war there, will be 
hasty and ill-considered work, and much can be done now in advance to 
prepare schemes so that execntion may promptly be commenced when 
the time arrives. The Local Government Board has notified local 
authorities of its agreement. with these views. The committee hope that 
the Minister of Reconstruction may yet press upon the various local 
authorities his desire to see such a policy of preparedness adopted. 
Three members were concerned in the arbitration relating to the Mex- 
borough and District Water undertaking. The taxed costs of the arbi- 
tration were to be borne by Mexborough Council. The Taxing Master 
allowed half the amounts charged-for the services of the engineers con- 
cerned. The liquidator of the Mexborough Water Co. repudiated lia- 
bility to pay the balance. Action was taken to recover the balance, and 
judgment was given for the plaintiffs, with costs. 
record with regret the deaths of two members (Lieut.-Col. R. W. Ham- 
mond and Capt.‘W. S. Strachan) on active service. - 
The CHAIRMAN moved the adoption of the annual report. He read 
abstracts from the report, and added that the committee felt that mem- 
hers of the staffs of local authorities or Government departments should 
not act as independent consulting engineers unless they had experience 
or knowledge which could not be obtained elsewhere, but an engineer 
to a local authority or Government department ought not to be called 
in unless he had such special knowledge or experience. In regard to 
reconstruction after the war, many towns had absolutely changed their 
conditions, works had started and the population had come in in large 
masses. Either those conditions had to be met—or the town had to 
drift back to its original condition. Jt was not likely that it would drift 
back. and, therefore, there was a very large need being built up in those 
towns for construction work. When the war came to an end, he sup- 
pone there would be a demand for clearing away this leeway and getting 
usy as quickly as possible. Then would come the difficulty. Unless 
the data were accumulated and the schemes prepared in advance, it was 
di fficult to see how good work could be done when the need arose. The 
amount of skilled—or semi-skilled—labour and the amount of machine 
tools employed were a long way ahead of anything we had in the past, 
and this would have to find an outlet somewhere. There did not seem 
to be any suggestion that there would be for some time any lack of 
materials. Therefore, it seemed to him that there would be a switching- 
over period—probably short—and that there would be a continual in- 
crease in production, but instead of being munitions it would be some- 
thing else, which would keep those towns, with their added populations, 
running more or less as they were at present. The Local Government 
Board was sympathetic with the committee's views. It had notified the 
local authorities that plans could be prepared, but it was not enough to 


say to the local authorities ‘‘ You may do so-and-so ”"—the committee 


wanted them told that they ought to do so-and-so. Whether it would be 
possible to get the Minister of Reconstruction to put some pressure upon 
them was a doubtful point, but it seemed worth trying. 

Mr. G. MipGuey TAYLOR seconded the motion for the adoption of the 
report, and it was carried unanimously. 

The CHAIRMAN then presented the accounts. He said they were not 
paying their way at present. Subscriptions had temporarily been re- 
duced. For the moment they were all right, because they were living on 
money which had been put away. This year the balance against them 
was £40, which would be met out of the accumulated savings. Later on 


it would be necessary to consider to what extent the subscription should ` 


return to its former, pre-war figure. He moved the adoption of the 
accounts, and the motion, having been seconded by Mr. E. L. MaNSERGH, 
was carried. 

The Hon. SECRETARY announced the result of the ballot for member- 
ship of the committee. The following gentlemen had been elected : 
London Members—Mr. Herbert Lapworth, M.Inst.C.E., Mr. A., H. 
Preece, M.Inst.C.E., M.1. E.F. (Preece, Cardew, Snell & Rider), Mr. H. J. 
Rofe, M.Inst.C.E., Mr. A. P. Trotter, M.Inst.C.E., M.LN.E. M.I. E.E. 
(Handcock, Dykes’ & Trotter). For country members there was no 
ballot, owing to the fact that there were only two nominations, that 
being also the number of members to be elected. The following were 
therefore elected automatically : Country Members—Mr. F. J. Moffett, 
B.A., M.LE.E. (Moffett & Rosher, Birmingham), Mr. John Alexander 
Warren, M.Inst.C.E. (Warren & Stuart, Glasgow). Mr. John Alexander 
Warren, of Glasgow, had been on the committee a year or so ago. ` 

Votes of thanks were’accorded the hon. solicitor (Mr. Frederick E. 
Wright), the hon. auditors (Messrs. Cash, Stone & Co.), the chairman of 
the committee (Mr. Frank Gill), the hon. secretary (Mr. A. H. Dykes) 
and the hon. treasurer (Mr. J. R. Lowcock). 

The CHAIRMAN said the real thanks were due to the hon. secretary and 
the hon. treasurer. Mr. Dykes had been hon. secretary from the begin- 
ning. and a great deal of the credit for the inception of the association 
was due to him. He had been very enthusiastic in the work, and 
deserved every possible praise. 

Mr. A. H. Dykes said it had given him and Mr. Lowcock the greatest 
pleasure to be connected with the association. The best thanks that Mr. 
Lowcock or he could have would be for each member to try and introduce 
another member during the next year. 
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Applications of Electricity on 
Shipboard. 


In a Paper before the Society of Naval Arehiteets and Marine 
Engineers in New York, Mr. H. L. Hibbard recently remarked that 
in the use of electricity the American Navy was much in advance of 
the mercantile marine, and indeed, in this respect, has led all the 
navies of the world. Europe, however, seems to have led in the use 
of electrical apparatus for auxiliaries on merchant vessels, As an 
instance, the “ Chile,” constructed by Burmeister & Wain, is men- 
tioned. This vessel, of 13.400 tons displacement and provided with 
3,000 H.P. oil engines, was equipped throughout with electrically- 
operated auxiliaries both for engine-room and deck machinery.. 
Three Diesel-driven 60 kw. generators were in use, one sufficient te 
supply auxiliary power at sea, but both used in handling cargo in 
port. The engine-room equipment included  motor-operated 
ventilating fans, centrifugal water-circulating pyemps, bilge, sanitary 
and ballast pumps, motors for use in repair shop, &c., while on deck, 
electricallv-operated steering gear, deck winches and anchor windlass 
were provided. E 

Attention is drawn to the influence of oil-operated engines in 
encouraging electrical methods. The Pennsylvania Shipping Co., 
New Jersey, has under construction six tank steamers propelled by 
geared steam turbines, but with electrical auxiliaries throughout. 
Two cargo vessels of 12,000 tons electrically propelled and operated 
by two turbo-generating sets, each furnishing power to a 1,500 H.P 
motor, are under construction, and other vessels are in contemplation. 
All will have electrical auxiliaries. Alternating current is to be 
employed, owing largely to the merit of squirrel-cage motors of 
freedom from moving contacts in places where there is possible 
presence of oil vapour. With the same object, the controling 
devices will be centralised in the generator room. A novel wineh 
employing a constant speed motor and a set of planetary gear, 
facilitating variation of the speed of the winch, is a feature of the 
deck appliances. 3 

In contrast to the above alternating-current system, the Texas. 
Oil Co. is constructing a tank vessel of 6,000 tons, propelled by fuel 
oil engines and using 230 volt direct current for auxiliaries, which 
include variable speed cargo pump motors, bilge pump motors, 
electrically operated refrigerating machines, steering gear, deck 
winches and capstan. As compared with the merit of alternating- 
current squirrel-cage motors referred to above, direct current has 
advantages of saving in wiring, flexibility of speed control, and torque 
characteristics suitable for the deck equipment. 

Among the advantages which have resulted from’ electrical instal- 
Jations on ships, the author mentioned saving in space and weight 
in the installation of the auxiliaries themselves, a very much higher 
efficiency of operation, and consequent saving in total fuel consump- 
tion, the elimination of long and objectional lines of steam piping, 
which on certain classes of cargo vessels are nearly always installed 
above deck, and result in continual steam condensation ; also, on 
certain of the auxiliaries, particularly those requiring varying speed. 
and load conditions, the electric motor offers some distinct advan-. 
tages over the use of the steam engine. 

F. 


Future Timber Supplies in Great Britain.—The seriousness. 
of the position of this country in regard to timber is strongly 
emphasised in a recent number of “ Production.” In the year 


1913 the woodlands of the United Kingdom were estimated to 


cover more than three million acres, though a large part of 
this area was improperly stocked and neglected. In the same 
year the imports of unmanufactured timber exceeded 11,500,000: 
tons, only 10 per cent. of the total consumption being home 
grown. Since the outbreak of war imports have been prac- 
tically stopped, except for war purposes. Th minimum 
requirement of Government departments and controlled 
industries exceeds six million tons a year, and at the present. 
rate of denudation of forests in the United Kingdom all sub- 
stantial stocks of timbers will be exhausted by the autumn of 
1919. Already one-third of the existing three million acres 
has been cut up. The future, therefore, deserves serious con- 
sideration, and no time should be lost in taking steps to. 
re-plant home forest land, and to acquire information as to the: 
supplies likely to be forthcoming after the war. It is satis- 
factory to note that the Ministry of Reconstruction 1s de- 
veloping a scheme to deal with the matter. 
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The Electrician. are to be brought to a really useful conclusion it will be 


RDR EJUNE AIIE necessary to have thorough co-operation bet ween physicists, 
Eiei Panie e agriculturalists and plant physiologists. 

8, BOUVERIE STREET, LONDON, E.C. 4. ` It. is generally agreed that satisfactory progress in any 
Telephone: City 9853 (4 lines). Telegrams: “Benbrotric Fleet London.” Subject cannot be made until the tundamental phenomena 
Neng a process haye been elucidated. In the present 
case it seems highly desirable that this should be done, and 
Electro-Culture. that the phenomena should be studied in the simplest pos- 
sible iorm, free from the many complications arising in 
Among the subjects which are claiming increasing atten- dealing with crops. If a sound conclusion could be reached 
tion at the present time must be included that of de ‘tro- as te the mechanism, as it were. of the change which takes 
culture. The subject is important at any time from the’ place, there would ha a yvreater probability ot our being able 
point of view of the better utilisation of ‘our land, and to say under what conditions the electrical discharge may 

doubly important if good results can be so obtained under þe useful, and when it mav possibly be harmful. 
present conditions. Although some measure of success has 
been obtained in this field of investigation, it has, neverthe- 


less, been obscured by results w hich are frequently con- Reviews. 
tradictory. This is due verv largely to the fact that those ———. 
` who have been engaged in this ver v Interesting subject are Theory and Calculations of Electrical Apparatus. By C. P. Strix- 
‘specialists in only one subject. For example, experiments SA TUE Hill Publishing Co., Ltd.) Pp. xxii. 4%. 
have been carried out. by electrical engineers, who, although Ancbstudentoab e eer brndueut etna nena 
acquainted with some of the electrici al features, have € Vers are indebted to Steinmetz’s pioneer work, “Theory and 
little knowledge of agriculture. On the other hand, agri- (Caleulation of Alternating-Current Phenomena,” for much 
culturalists have experimented without having a proper knowledge and inspiration. This work—the first edition of 
knowledge of the physics of the subject. It may also be which appeared 20 years ago—has now reached its fifth 


said that both phy sicists and electrical engineers have edition, and its famous author tells us it has now become 

carried out experiments while being totally ignorant of plant essential to subdivide it into three volumes, so as to includ: 

physiology. the most necessary structural elements of our knowledge vi 
At first sight the subj ect may seem comparatively simple. electrical engkneering. M e have accordingly = 

Actually, however, it is distinctly complicated, as indicated “ Theory and Calculation of Alternating-Current Pheno- 


Dean aden we Dubl ke pS - Mr. I mena,” (5th edition). “ Theory and Calculation of Electre 
y TG P eee Circuits,’ (lst edition). “ Theory and Calculations of Elec- 


JORGENSEN. Taking first the physical conditions, we have trical Apparatus,” (Ist edition); all of which have nos 
en eee one ee high potential discharging to appeared. This shows the position in the series of the book 
earth, the conducting path consisting of air and plants in under review. Though there are numerous cross references 
parallel. If one experiment is to be compared with another, to the other volumes and to the author's “ Theoretical Ele- 
the conditions of the experiments throughout must be ments of Electrical Engineering,” which render it desirable 
thoroughly known. It is not enough to know simply the to have these works available, the present volume can be 
potential of the wire, the length of time during which the regarded in many ways as independent. For this reason the 
discharge.is maintained, and the current that passes from reader does not feel disposed to complain that the subdivision 


the generator to the network. Jt must be remembered that #8 carried out has led to a certain amount of repetition. 
The style of the new book is similar to that of the parent 


the conductivity of the air will vary with the atmo- 
ve book, but the relatively larger amount of reading matter and 
spheric conditions, and consequently the effect pro- 
danced - be the aisch Ifth bos its more practical nature will doubtless be welcomed by many 
Se ee ee ere ecurrent is to non-mathematical readers. Moreover, the author puts his 
Pumas ee then the potential must be varied ; arguments and conclusions in a manner that make the book 
‘on the other hand, if the potential is maintained constant, yery pleasant to read, even when one is not at the moment 
the current will vary. directly interested in the subjects under discussion. Many 
Apart from the atmospheric conditions, there are manv of the problems discussed are of the kind met with by the 
other variable factors. There is leakage, which will change designer from time to time, and it is very good to feel how the 
according to the state of the weather ; “there is the state of- author takes the reader straight to the underlying facts. 


the wire itself; there is the influence of the crop, which The discussions largely relate to standard types of machines, 
but some of those dealing with special apparatus are the most 


tends to reduce the voltage necessary for a given current tek ee a a The hel 
as growth takes place. There are such questions as to instructive from an educatie ron 
standard of Steinmetz’s work is so widely recognised, however, 
whether the discharge is more effective at one period of hat it is superfluous to enlarge upon it, so that it seems 
plant growth than at another, or whether it is equally preferable to give merely a short digest of the contents of the 
effective at all times. Further, there are variations that present book. 
may arise from differences in the high-voltage pressure that in the first 13 chapters dealing with induction machiucs, 
o applied. the author discusses speed’ control, multiple squirrel-cage 
It is also, unfortunately, true that we do not know vet motors, cascade control, secondary excitation, single-pha: se 
what are the fundamental processes which take place. In- induction motors, regulation and stability, higher ee 
‘vestigation has not vet decided whether the discharge has a synchronous induction machines, the hy steresis motor and the 


chemical effect upon the atmosphere, and thus indirectly frequency converter or general alternating-current transformer. 
i Then follow useful chapters on phase conversion and single- 


stimulates the plant, or whether. the current actually phase generation, synchronous rectifiers, reaction machines, 
traverses the plant itself. It is, therefore, very difficult inductor machines, surging of synchronous motors, review 
to be certain that the conditions applied to any crop are of alternating-current motors, single- phase commutator motors, 

the same as those applied to another crop at some other split-pole converters, and unipolar machines. 

time. Even the control of an experiment by crops which The range of problems discussed is too wide for enumeration 
are not subjected to electric discharge is not altogether a here. Thus the author deals with the temperature starting 
‘simple matter. It becomes clear that if such investigations device, as used in the squirrel-cage motors of the Simplon 
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Tunnel locomotives ; the action of the shading coil, as used 
in single-phase motors for coiling fans ; the action of unexcited 
synchronous machines with salient and non-salient pole rotors, 
and many such questions, in addition to commoner problems 
met with in practice. The chapters on synchronous rectifiers 
and single-phase commutator motors are particularly inter- 
esting, whilst throughout the book the author never loses sight 
of the importance of showing the relations between the various 
types of electrical apparatus. : 

The illustrations are good, both in number and quality, 
and the book can be heartily recommended to all interested 
in electrical engineering. Especially technical engineers will 
find the book refreshing and inspiring. 

STANLEY PARKER SMITH. 
Practical Electric Illumination. By T. Crort. (London: 
Hill Publishing Co., Ltd.) Pp. xi.+225. 8s. 4d. net. 

Mr. Croft has added another work to the growing series of 
handbooks on illumination. While presumably intended 
primarily to illustrate American practice in lighting the book 
is of interest to English readers. So far as United States 
practice is concerned it appears up to date. For example, it 
refers to the Lambert, a relatively new unit of brightness, and 
to recent literature on industrial lighting, such as the “ Code ” 
of the American Illuminating Engineering Society. 

The author aims at being practical. His information 1s 
presented in tabloid form. and liberal use is made of illustra- 
tions; some of which will be found helpful in visualising such 
conceptions as flux of light. In some sections it rather lacks 


consecutiveness and gives the impression that data from’ 


various sources have been massed together without sufficient 
explanatory ‘solvent. In presenting technical details the 
method followed has its advantayes, especially to readers 
with a preliminary knowledge of the underlying principles of 
illumination. We think, however, that the style of exposition 
is hardly suited to an accurate explanation of the aether, the 
nature of light and the electron theory, all of which are dealt 
with in a cursory manner. 

The book comprises 344 paragraphs, grouped in nine sections, 
dealing successively with fundamental principles, units, lamps 
and reflectors, interior and exterior lighting, &c. As a hand- 
book on electric illumination it will be found useful, and there 
is an adequate index. 

Miniature Electric Light. Fidited by B. E. Jones. 
Cassell & Co.) Pp. 156. Is. 3d. net. 

In the preface to this short manual the author remarks that 
ever since the introduction of the electric incandescent lamp 
there has been much amateur interest in “ model” lighting 
from small lamps and batteries. Such methods are naturally 
of little use for ordinary house lighting, but may serve a useful 
purpose as occasional sources in country cottages, garages, &c., 
and as portable lamps. After a chapter explaining elementary 
electrical terms and first principles, an account is given of 


(London : 


5 one and fittings, connections and wiring, and a comparison 
ma 


e between primary batteries and accumulators for such 
work. Methods of making simple pushes and switches, and 
periodic relays are suggested. The book should be interesting 
to amateurs in electrical work. 


On the Temperature Variation of the 


Electrical Conductivity of Mica.* 
By H. H. POOLE. 


INTRODUCTION, 

A description was given in a previous paper (“ Phil. Mag.” July, 
1916) of some experiments on the dielectric constant and electrical con- 
ductivity of mica in intense fields. The method adopted consisted 
In Measuring the charge and leakage current of a small mica con- 
denser of known small thickness when charged to a known voltage, 
the latter being found by measuring the charge on an air-condenser 
or a thick-walled Leyden jar. No certain variation of the dielectric 
constant with field was observed, but the conduction current was 
found to increase very rapidly, according well with the formula 

=aXe°*, where C is the current density, X the potential gradient, 


* Abstract of an article in the “ Philosophical Magazine.” 
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a and b constants. It was suggested that the occurrence of the 
exponential term might be connected with a distribution of elec- 
tronic velocities in accordance with Maxwell’s law. On this assump- 
tion b would vary inversely as the mean electronic energy, and 
hence, presumably, as the absolute temperature. It accordingly 


seemed to be desirable to repeat the observations at different tem- 
peratures, 


EXPERIMENTAL MODIFICATIONS, 


Several other forms of condenser were then tried, the conductors 
being either well-ground brass surfaces or liquids such as mercury 
or glycerine. None of these were very satisfactory, but the ex- 
periments clearly showed that @ varied very rapidly with the tem- 
perature and also was very different for different specimens of mica, 
while 6 was approximately independent of the temperature and had 
about the same value for all the different specimens used. 

The simple expedient of silvering the mica was adopted and proved 
satisfactory. The silvering was done by Carey Lea’s process, the _ 
so-called gold-coloured silver being used. The silvering mixture was 
applied with a brush and a very good coating was easily obtained 
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which was quite a good enough conductor for the purpose. As the 
unsilvered parts of the mica surfaces had to be left bare, instead of 
being coated with shellac, which would not have stood the high 
temperatures, trouble was anticipated from the brush discharge ; 
this has the effect of increasing the effective area. An attempt was 
made to reduce this source of error by giving the condenser the form 
shown in section in Fig. 1. Here the thickness of the mica is greatly 
exaggerated and the silvered surfaces represented by heavy lines. 
The cylindrical piece of brass L, on which the mica rests, is supported 
on. several thicknesses of mica and connected to the high-pressure 
source. The small piece of brass M, resting on the central silvered 
disc on the upper face of the mica, is connected to the galvano- 
meters as shown in Fig. 2. The brass ring N, resting on the silvered 
guard-ring, is connected to earth. The effective area of the'plates, 
as far as the galvanomceters are concerned, is the area of the central 
disc. This is about 2-02 sq. cm., the diameter of the disc begin 
about 1'6l cm. The area affected by brush discharge is limited_to 
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the annular space between the central disc and the guard-ring. 
Unfortunately the maximum possible increase of area due to brush 
discharge would be about 19 per cent. of the measured area, and 
there was reason to suspect the existence of error at high tempera- 
tures. 

The mica sheet used was 0-0173 mm. thick. 

The general electrical connections are shown in Fig. 2. The 
arrangement has been modified by bringing the galvanometers ‘H 
and I to the earthed sides of their respective condensers and obtaining 
readings by earthing the source by means of the key D. This pre- 
vents the occurrence of a large P.D. between the central disc of 
the mica condenser and the guard-ring, thus rendering possible the 
use of a condenser of the form already described. A further ad- 
vantage is that a much simpler form of key can be used. This is a 
modified Morse key, the moving part of which is permanently 
earthed. 

R and S are known resistances used to reduce the sensitiveness 
of G and I. R was made infinite for the smaller leakage currents 
and varied, as required, for the larger currents. S remained at 
4,000 ohms throughout, ite effect on the sensitivityof J as a ballistic 
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was directly found. The Leyden jar was used as the standard cor- 
denser £. The Wimshurst machine A was driven by a permanent 
magnet motor and the voltage was adjusted partly by varving the 
speed of the latter and ely by PEE an earthed pin-point near 
the mathine. 

The mica condenser was placed in an oven heated by gas. Al- 
though ro self-regulating device was employed, the oven could be 
fairly rapidly brought to a nearly constant temperature and the 
variatioņ during an experiment never exceeded IPC. 

The galvanometers H and I were standardised by means cf a set 
of standard condensers. It was found that by suitably adjusting 
the scales the deflection could be made proportional to the quantity 
except near the ends of the scales, where small corrections, amounting 
to a few scale-divisions, had to be applied to the readings. The 
voltage applied to the condenser is proportional to the throw of H. 
The deflection of G, which measures the leakage current, was found 
to be proportional to the current over the range emploved. 

The results of a typical set of readings are shown below. Here X 
is the potential gradient in megavolts per cm., k the apparent value 
of the dielectric constant, and (' the conduction current in micro- 
amperes per square centimetre. 


Temperature 159-3°C. 
xX. k. Ç. X, k. C. 


0-64 7:95 0-027 |) 1:62 ... 850 0-413 
0-85 8-22 0-047 ` | 164 ... 8-54 0-436 
0-98 8-24 0-072 1:75 ... 8-62 0-55! 
1-13 8-37 0-115 | 1-33... 8-60 0-688 
1-16 8-43 0-121 | 1:93 0... 858... 0853 
1-30 8-47 0-181 1-95 8-62... 0-853 
1-37 8-49 0-218 | 1:97 8-68 0-953 
1:39... 8-45 0-234 2-00 8-58 0-997 
1:42 ... 8-50 0-247 2-01- 8-42 1-002 
1-55 8-56 0-346 2-03 8-62 1-012 
1-58 8-25 0-374 2-07 8-56 1-105 
1-58 8-57 0-407 


The mean values of k at different temperatures are shown below 
Here t is the temperature Centigrade recorded by the thermometer, 
ť is that calculated from the conduction current by the formula 
given later, 8 the difference between these two values, and k the 
_ dielectric constant. 


t. t. ô. k. 
135 ee Sa a, = ee . 797 
Woe oe faa Moe a 8-43 
505 eee 5 re ee 8-22 
| i n ce, apin 8-16 
) S45 a —O05 a. 8-41 

WS a. WES a, (Seas 8-50 

143 a. M2500, 405 s 8-58 

1595 eee 1595 ee Beas: 8-48 

6 0, 166 a, Oa 8-39 

I66 ae It 0, co nr 8-52 

297-5 aaan, 227-5 n. O. eni 8-71 

29-5 ea 232 AD oros 9-06 


It will be seen from the first of the above tables of figures that at 
159-5°C. k rose slightly with X, tending to an approximately constant 
limit for large values of X. Similar results were obtained at all 
temperatures except the two highest, where k, which was approxi- 
mately constant for small values of X, tended to drop for larger 
values. The second table shows that the average value of k appeared 
to rise with the temperature. 

It seems probable that the apparent variations of k may be 
entirely ascribed to the brush-discharge. We may expect the effect 
of this to be two-fold, (a) an increase of the effective area of the 
central dis’, and (b) an encroachment on this area by the brush- 
discharge of the guard-ring, causing a loss of charge and censequent 
reduction of X when the pressure is sufficiently high. 

It is apparent that the observations cn the dielectric constant 
only show that it does not undergo any large variation up to 
230°C. The values obtained for k are, however, chiefly of use in 
enabling an approximate correction to be made of the leakage 
current density. 

IfC=aNXe *orlog C= 4 +log X BX, the values of log CX ought 
to lie on a right line when plotted against X. The results of the 
observations at ten different temperatures from 50-5 C. to 2295C. 
are plotted in this wav in Fig. 3, the logs being to the base 10. It 
will be seen that they lie very approximately on 10. parallel right 
lines, corrcsponding to the different temperatures. The parallelism 
of the lines indicates that B is independent of the temperature 
within the limits of error. The value found for it is 0-787. The 
value of A for different isotherms was found to agree fairly well with 
the formula 4 =-43-34+15-47 log T, where 7’ is the absolute tem 
perature ; so that the complete formula for C is l 

log C= 43:34 -- 15-47 log T4- log X-;-0:787X. 
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The author shows that for a given value of X the current is po 
portional to the 15-47th power of the absolute temperature over th- 
range covered. In order to show how this formula agrees with th- 
observations, it has been used to calculate the temperatures of ti: 
various isotherms, The results have been given in the secon! 
column of the previous table, and it will be seen that the agreement 
with the observed temperature is in general fairly satisfactory and 
in some cases remarkably sc. 


The v Ton in the values of C corresponding to the observation 
plotted in Fig. 3 are very large. For the lowest point plotted fot 
oa C. the v o of C was (058 micro-ampere per square centimetre, 
while for the highest point plotted for 227-5°C. it was 4-47 miao 
amperes per square centimetre. This was about the largest curer 
that could be obtained and to do so necessitated driving the Wim: 
hurst machine up to the limit of safety. 


On compariron of the figures given above with those piven in the 
previous Paper for another sample of mica, it will be noticed that 
there is a very great difference in the value of 1 in the two case 


The value previously given for a temperature 9°C. was 3-286, that 
found for the present specimen fur this temperature from the 
formula is only 5-245; so that for a given field the current through 
the former specimen was about 110 times that through the presi’ 
one. If this ratio holds for weak tields, the specific resistance of the 
present system in such would be about 1-5 10? ohm cms, Al 
though this enormous difference in the resistivities of the tw 
specimens is very remarkable, it does not appear quite so strikin: 
when the very great effect of temperature is taken into account 


same resistivity at about 109°C. that the former one had at SU. 
The relative effect of rise of temperature was about the same in the 


two cases, The two specimens came from different sources, the 


_ former being taken from a mica gas-chimney, while the latter w» 


taken from a packet of mica shects. 
two cases are not known. 


On the other hand, the close agreement. in the two values of B& 
remarkable, the figures being 0-794 and 0:787. This seems t 
suggest that this coefficient may have some fundamental significance, 
though the fact that it is independent of the temperature is opposed 
to the suggestion, previously made, that it was connected with 
Maxwell’s law, unless we make the apparently improbable assum? 
tion that the mean energy of the electrons responsible for the con- 
duction current is independent of the temperature, and attribute thr 
great increase in conduction current with temperature entirely to ¢ 
diminution in the energy required to escape from the atom. 


Before attempting to give any theoretical justification for the 
comparatively simple law ‘found connecting C with X and 7, which 
may be merely an empirical formula that applies within the lin: 
cf error over the range covered, it seems to be desirable to extend 
the observations to higher temperatures and other dielectrics. One 
of the great hindrances to accuracy in the observations is the dift- 
culty of obtaining a sufficiently steady high voltage source. For 
mica pressures up to about 5, 000 volts are required if the sheet i 
not to be inconveniently thin. For other dielectrics much higher 
pressures will probably be required, as the sheets will have to > 
much thicker. For higher temperatures the conduction-ct rreat wil 
be much larger and a more powerful machine will be necessary. It 
is hop «t to continue the observations on the above lines in the ne! 
future. 


‘The original sources in the 


We find from the formula that the present specimen would have th 
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Correspondence. 


THE IMPROVEMENT OF THE TURBO-ALTERNATOR. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sik: With reference to the discussion upon solid v rss 
plated rotors for turbo-generators of large size, it may be of 
anterest to your'readers to know that Messrs. Brown, Boveri & 
Co.'s experience with some 2,300,000 kw. of generators at 
work (largest 25,000 kw.) is absolutely in favour of the plated 
rotor. z l 
_ Mechanical security is, er should be, the first consideration 
in the design of machinery of this character, and in this con- 
nection we, too, consider—as Mr. Behrend has well put it— 
that the highest grade forging contains a factor of uncertainty 
greater than that inherent in the plate construction.—I am, &c., 

9, Old Queen-street, A. C. ERBORALL. 

Westminster, S.W.L. 


ECONOMIC HISTORY AND ITS LESSON TO THE 
MANUFACTURER OF TO-DAY. 
; TO THE EDITOR OF THE ELECTRICIAN. 


SIR: Some great-man once said that ‘Necessity opens our 
‘eves to the advantages of fresh principles.” but whilst Indus- 
trial Co-operation, as it is now proposed, is certainly a fresh 
principle to’: many, those who will take the trouble to look 
further into the matter will see that it is neither a fresh nor a 
new idea at all. 

One has only to study ever so slightly the economic life of 
Great Britain during the last five or six centuries to note that 
the tendency, among people who have gained their livelihood 
by producing things, has always been to get together for the 
dual purpose of safeguarding their interests and for cheapening 
production. Interests were safeguarded in not being exploited 
one against the other by unscrupulous buyers, and production 
Was cheapened and increased by the degree of specialisation 
of effort that can always be introduced when two or more 
people join resources. 

Centuries back when the masses who tilled the soil con- 
sumed little else that was not produced either by themselves 
or the village artizans, every village had its own blacksmith, 
Its own carpenter, Its own weavers, its own cobblers, and last, 
but probably not even then considered least, its own brewing 
plant at the local inn ; every craftsman was his own salesman 
and had to fulfill a multiplicity of duties as compared with his 
prototype of to-day. 

What appertains now ? The blacksmith purchases most of 
his shoes from a manufacturer emploving hundreds of opera- 
tives in an industrial centre many miles away, who produces 
them by the million at a tithe of the price the old blacksmith 
charged who was a craftsman and laboriously fashioned them 
with his own hands. The local carpenter (who made furniture 
among other things of wood) is now superseded by the huge 
cabinet making factories who produce many thousands of 
pieces of artistic design and merit, at prices which would 
appear ridiculous when compared with the figures asked in 
days gone by. «The same applies in the case of the village 
Weaver and cobbler who are now represented—each by huge 
factories employing thousands of operatives turning out 
cheaper and better products for many thousand times more 
people than of yore, whilst in the majority of instances, the 
local brewing plant has been superseded by the huge com- 
panies who now produce the staple drink for the country, and 
supply villages and towns alike. 

{tis purely the country’s evolution which is working all the 
time for greater and cheaper production. The birth of the 
old time factory was due to individuals following the same 
occupation banding themselves together for greater protection, 
and by common action and intelligent control, they soon found 
that marvellous results could be obtained and the power of 
the individual craftsman “ out on his own ” gradually weakened 
in the face of the organised opposition—the result being all 
the time greater and, therefore, chea per production and better 
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conditions for the individual workers, owing to their collec- 
tivism and co-operation. l 

As the years move on, we find here and there one or two of 
these small factories who make the same line of goods beginning 
to realise that a great deal of effort is being wasted in com- 
peting against each other, which leads them to nowhere, and 
they agree to join forces in order to get the benefits of pulling 
together instead of pulling against each other, and later on 
we see at Intervals some of the larger up-to-date factories and 
mills amalgamating for just the same purpose, and greater 
production for less effort once more follows the process. Now 
in the year 1918 this self same industrial combination which is 
being so much talked about as some new principle (a dangerous 
one by some) is nothing more than following exactly the same 
course that trade has been leading us along for the last six or 
seven centuries; the only difference is that we are trying to 
accelerate the rate of evolution. 

The greatest war the world has ever known has so altered 
things that we find we have all at once to jump forward much 
quicker than usual, in order to make up the leeway between: 
British methods and those of our great national trade rivals. 
The process of industrial combination has been evolved at a 
much greater rate by both Germany and America during the 
last generation, because they have been more alive to the power 
of co-operation and specialisation than we have; im other 
words, they have been brighter and quicker at taking profit 
from the lessons which past economic history teaches, and have 
duly profited by their study, and if we are to see British trade 
once more reigning supreme, we must ` get a hurry on” in 
order to again catch up with them. 

In conclusion, let it at once be realised that British manu- 
facturers have all the time been following the doctrines and 
policies of combination in industrv, as it is no new “ cult,” 
but they have not developed these doctrines to the same 
extent and so fast as our national competitors have done. 
Jam. &e. 

Birmingham, May 27. 


Howarp F. SMITH. 


COAL ECONOMY AND NATIONAL HEALTH. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sin: Lord Moulton, speaking at the annual conference of 
the Institution of Gas Engineers, is reported as having urged 
that gas and electricity should be placed on an even footing, 
and charged for in proportion to the amount of energy (heat) 
supphed to the consumer. This would mean that a quantity 
of gas or a quantity of electric energy, each equivalent to 
the same quantity of heat units, would cost the consumer 
the same amount of money. On this basis, if electricity were 
charged for at Id. per unit, then the price of gas would have 
to be about 12s. 6d. per 1.000 cub. ft. 

Of the heat produced by the gas, only a substantially 

reduced proportion can be usefully apphed to the needs of 
the consumer, whereas in a well designed electric fire or oven, 
there is very small waste of heat. This fundamental difference 
is due to the inherent necessity of maintaining a draught 
during the burning of ‘the gas, which draught carries away, 
into the outside air, a varving proportion of the heat produced 
by the gas flame. 
Owing to this inseparable waste in connection with gas- 
prodaced heat, it would appear that gas must always be sold 
at a lower price than electricity as measured by their respective 
gross heating values, because the net heating value of gas to 
the consumer is inferior to the net heating value of electricity. 
If Lord Moulton is correctly reported, he would seem to be 
advocating conditions that would give gas‘a very poor chance 
in the market, because it is inconceivable that anyone would 
use a gas fire on such terms of payment. 

The framers of the new scheme for rationing coal gas and, 
electricity, have based their alternatives on sound lines, and 
whether intentionally or not, allowance is made for waste of 
gas-produced heat. We are permitted to purchase either 
750 heat units from the gas works, or 273 heat units from the 
electricity works, but the met value of these to the consumer 
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will not be in anything like the same proportion. A mere 
statement of this kind is valueless without some evidence to 
support it, and I will, therefore, cite, as an example, of the 
extraordinary economy of electrically produced heat, a test 
that I recently made of an electric furnace for tempering steel. 
I found that I was able to maintain the required temperature 
of 900°C. for one hour, with electricity equivalent to 6,000 
heat units (exactly 5,971) whereas the gas furnace makers, 
for a furnace of the same size, require a consumption of gas 
equivalent to 75,000 heat units, which means that 69,000 
gas-produced heat units must be blown away to waste in 
warming the wide world instead of the furnace. In this 
calculation I have assumed that the value of the gas is 500 
heat units per cubic foot, which is a fair average value. 

This brings me to the main point that the 75,000 heat units 
would call for the carbonisation at the gas works of about 
30 Ib. of coal against only about 6 lb. of greatly inferior coal 
used at the electricity works in attaining the same result. 

Fortunately the fine quality coal used at the gas works 
yields coke and other valuable material for explosives and 
agriculture ; and from the national point of view the gas- 
works to-day are most important. That is no reason, how- 
ever, why we should use gas for heating and cooking in a 
wasteful manner, when it could be very much more efficiently 
and beneficially employed in developing power in a gas engine 
or boiler. 

“A few words should be spoken into the public ear from the 
point of view of national health. Gas fires have met with 
considerably advertised testimony from medical men, but 
these all insist that the gas fires must be ` properly fixed.” 
In other words the flues must be kept clean, and free to carry 
away the products of combustion. In my own home, where 
I have electric fires, as well as the previously fitted gas fires, 
I have had to lengthen the flue pipes, and these should project 
at least 12in. up the chimney. As originally fixed, the flue 
pipes terminated under, and did not project into the chimney 
at all, and the atmosphere of the rooms soon became oppressive 
and unhealthy. 
remedied by the alteration: 

I wish strongly to emphasise the view that the country is 
putting gas to the wrong purpose in using it for heating and 
cooking, and we are thereby wasting coal.—I am, &c., 

London, June 11. 


\ 
C. OrME BASTIAN. | 
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NOTES ON THE DESIGN OF ELECTROMAGNETIC 
MACHINES. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR: As vou inform me that there is a difficulty in re- 
producing the above article in monograph form, owing to 
the paper shortage, will you kindly draw attention to 
the following corrigenda :— 

Vol. LXXIX., p. 737, col. 2, line 11 from bottom : read aDn 


De 


instead of T,Dn, and for eq. 4, read F=—2 


2 y 
Vol. LXXIX., p. 774, col. 1, line6 from bottom $ delete 4/2 ` 


from Vv gd I am, &c., 


London, June 6. S. PARKER SMITH. 


Trade Parliaments and Their Work. 


By E. J. P. BENN. 
VIIL SCIENCE AND EDUCATION. 


So far, in building up the case for Trade Parliaments, I have dealt 
only with that portion of their work which may be described as 
reconstruction work—matters which will require to be settled the 
moment that hostilities cease, and which must consequently be 
studied well in advance. But when the reconstruction or transition 
period is over there will still be plenty of regular work left to occupy 
the energies and attention of Trade Parliaments. The subject of 
the relation of science to industry furnishes an excellent example of 
the need for co-operation bet ween the various manufacturers engaged 
in a trade and between those manufacturers and the labour unions, 


THE ELECTRICIAN. 


This objectionable feature has been largely 


JUNE 14, 1918, 


There’ has recently been established a new Government Office 
known as the Department -of Scientific and Industrial Research, 
which is charged with the duty of rendering such assistance as may 
be possible to industry. Dur‘ng the two years of ita existence this 
Department has already been inundated with requests for help and 
guidance on scientitic problems arising in connection with various 
trades. The Department has already issued two annual reports 
which are full of interest for the student of industrial development. 
They are, of course, particularly useful as a statement of the policy 
which the Government is pursuing in connection with this im portant 
question. <A grant of a million sterling has been made for this 
purpose, and from this the Research Department is able to offer 
financial assistance on a pro rata scale. Progress has been so rapid 
that there are already seven research associations with articles in 
draft and approaching completion; ten others are beginning to 
draft articles, and eleven more trades are considering the formation 
of research associations. 

As the first of the great industries to move in this direction we 
may take cotton as an example of the rest. A provisional com- 
mittee of research and education for the cotton industry was formed 
by the trade, and has been at work for some time on the constitution 
of a cotton research association. In connection with the work of 
this committee a series of articles appeared in the ‘ Manchester 
Guardian” which constitutes quite the best statement of the case 
for scientific research in industry that has yet been published 
These articles attracted so much attention that the committee 
arranged for their publication in pamphlet form, and this pamphlet 
is available at the offices of the Cotton Committee, 108, Deansgate, 
Manchester. The cotton industry appears to have awakened to 
the fact that it is being carried on to-day exactly a it was 50 years 
ago, and that no improvements in machinery worth the name have 
been introduced since the days of Arkwright, and, worst of all, that 
neither masters nor operatives have between them any very great 
knowledge of the scientific properties of cotton or of the prospects 
of its increased cultivation or manufacture. What applies to cotton 
applies to almost every one of our trades. No industry can hope 
to prosper for long which is not supplied with a continual stream 
of new knowledge. Scientific research, as conducted by the Cotton 
Association, will be a very different thing from the sort of research 
that has hitherto been conducted in a small way by various enter- 
prising manufacturers. To get the best out of research it needs to 
be conducted on a large scale. It is not suggested that there should 
be anv interference with the manufacturer who keeps his own 
laboratory for the purpose of improving his information with regard 
to the details of his own business. But it is a fact, that quite in 
addition to anything that can be done in this way there is the need 
for the considered attention of the best scientific brains to the main 
problems of every trade. Every industry pays enormous sums of 
money for its fire insurance. One or two trades have been so 
impressed with the total amount spent in this way that they have 
thought it well to establish their own special insurance offices. 
Fire insurance is universally recogniscd as one of the necessary 
expenses of business, as manufacturers require to be assured that 
if they are overtaken by a serious fire they will be in a position to 
repair the damage. It is estimated that a sum far less than that 
spent upon fire insurance would prov ide each trade with an insurance 
that is far more necessary to it—an insurance against the risk that 
American laboratories or Japanese universities. or German technical 
skill will not one day rob the trade of everything it possesses. No- 
urgent is this question of science and industry that the Scientific 
and Industrial Research Department is now occupied in promoting 
special research associations in most. of the leading trades. The 
Department and the trades have all agreed that it is impossible 
to wait for the establishment of proper self-governing bodies which 
could take over these functions. But it is obvious that if a complete 
system of trade self-government is evolved from the present dis- 
cussions, then the research associations now being formed will 
become part of that system of government. 

Edueation is another kindred subject with which little progress 
can be made until our trades get together and decide to tackle it. 
We spend to-day in one way and another something over £1,000,000 
a week in education. Of this vast sum a proportion is expended 
on technical and trade education. There are many thousands 
of trade schools up and down the country. Every educational 
authority has arrangements of some sort for ‘teaching the technique 
of the leading trades in its locality. Several of the modern uni- 
versities have special departments ‘of interest to particular trades. 
The Board of Education subsidise many hundreds of technical classes 
and technical institutes, and yet, with one solitary exception, there 
is no single case on record of any official connection between our 
trades and our technical education. It is perfectly true that most 
of these educational facilities are arranged by committees upon 
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which so-called experts are invited to sit. Thus the Education 
Committee of one of the counties may invite the opinion of one or 
two leading electrical engineers in establishing classes for education 
in electrical theory and practice. But apart from this haphazard 
connection there is, as I have said, only one case of a trade as a trade 
taking any official interest in the boys and girls who are presently 
to form that trade. This solitary exception is the School of Mines 
at Trefoys, which is maintained by the mineowners and the miners. 
They have together consented to a levy upon every ton of coal 
produced in their district, and thus formed a fund out of which the 
School of Mines is carried on. 

If our trades are to be fitted in the future to meet the competition 
of an educated and progressive world, they must obviously put 
their heads together and see that they are provided with a continuous 
supply of recruits specially fitted for the business of their lives. 
When that complete system of trade self-government for which 
some of us are pleading so earnestly is established upon a proper 
footing, each Trade Parliament will have powers to raise a levy 
for the purposes of education, and technical education will at last 
stand a chance of being of real service to our industries. 


(To be continued.) 


6,000 Ampere 3-Phase Alternator 
Switchgear. 


Advances are continually being made in the size of control apparatus 
to meet the ever increasing size of generating units. At one time it was 
commonly thought that the limit for manually operated three-phase oil 
switches would be about 3,000 amperes. Recent improvements have, 
however, rendered 6,000 ampere switches capable of operation with 
perfect ease. The illustration shows a remote mechanically operated 


A 6,000 AMPERE SwItTcr. 


si e 


switchboard recently made by Messrs. Ferguson, Pailin & Co. (Ltd.), 
Higher Openshaw, Manchester, embodying such a switch capable of 
carrying continuously 6,000 amperes at 650 volts. 

An oil switch has to perform two separate and distinct functions : 
to carry the normal rgted current without excessive heating and to 
break the maximum possible short-circuit current at its particular 


ee 


location on the system. <A switch with adequate *‘ carrying ” capacity 
may entirely fail through inadequate ‘ breaking ” capacity caused 
through shortness of break. low head of oil, or inability to withstand 
the mechanical stresses which accompany the rupturing of the circuit. 
Similarly a switch with adequate ‘“‘ breaking ’’ capacity may entirely 
fail through inadequate ‘‘ carrying ” capacity. 

It is difficult to combine these functions in the one switch and retain 
ease of operation when dealing with very heavy currents and the solution 
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found was to provide two switches in parallel, one to carry the current 

and the other to break it. ae 
Over 90 per cent. of the current is carried by the main switch, which 

has massive brushes and contacts but a comparatively small travel. 


` The “ Snap ” switch has lighter contacts and carries the balance of the 


current, but has a large travel as well as being particularly robust 
mechanically to break the heavy powers dealt with. This arrangement. 
facilitates the manual operation of the switch in that the heavy mass: 
has a small movement and the light mass has a large movement. The 
“ Snap ” switch is timed by the operating mechanism to make circuit 
first and break circuit last, so that all arcing takes place on the “ Snap ” 
switch, and there is no fear of injuring the main contacts. Strictly 
speaking, no oil is necessary for the “ main ” switch, but it is provided 
to assist in cooling same. Furthermore quick break plunger arcing 
contacts are provided in case of accident to the “ Snap ” switch. 

It is imperative to eliminate as much magnetic material as possible 
from the main switch to prevent heating due to eddy currents, and the 
main support consists of a 3-in. slate slab with a heavy gun-metal frame. 
The connections leading out of the switch, as shown in the illustration, 
are of the strip type, the main brushes making contact directly on to: 
sl Abe of the strips, which are riveted and sweated to massive contact 

locks. 

The “ Snap ” switch is provided with three separate elliptical’ tanks 
capable of withstanding heavy internal pressures without permanent: 
distortion. 

The lever arrangement is of the automatic free-handle railway signal: 
type with shunt trip-coil. Great assistance is rendered in closing the 
switch by the use of two long powerful springs attached to the fixed: 
handle system. In moving the fixed handle lever forward to engage 
with the freehandle lever ready for reclosing, the springs are extended 
and the energy stored is given back on the return movement. This 
reduces the power necessary to close the switch so much that an average 
woman can perform the operation with ease and there is no difficulty 
with synchronising. The dimensions of the switch may be gauged from 
the height of the control board, which is 7in. to Min. The complete 
switch with its lever box weighs about 1} tons. The connections and’ . 
*bus bars are held very rigidly in mica insulated slate blocks with gun- 
metal saddles to prevent the bars whipping together or being thrown. 
out of their supports on short circuit. 
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SPECIFICATIONS PUBLISHED. 


The following abstract from some of the specifications recently published have been 
svecially compiled by Messrs. MEWBURN, ELLIS & Pryor, Chartered Patent Agents, 
70 and 72, Chancery-lane, London, W.C. 

Whenever the date applied for differs trom the date on which the application was lodged 
~ +! Petout Officet he former is given in brackets after the title. 
roe 


1918 SPECIFICATICNS. 


117 Levin. I.H.” Electrolytic apparatus for thegeneration of oxygen and hydrogen. 

(3/6/16.) 107,366. 

1,588 BRITISH ELECTRIC TRANSFORMER Co. & Berry. F.E. Electric furnaces and 

+ transformers for use therewith. (31:1/17.) 115.247. 

1,674 FAULKNER, V. C. Electric furnaces for melting or refining non-ferrcus alloys. 
(2/2/17.) 115.248. . 

4,341 Davipson, J.M. X-ray localisation. (26,3/17,Cognate application, 10,325/17 
115,251 


5,009 WoLsegy Motors (Ltp.) & WarpDELL. T. Controlling the current in connection 
with electromagnetic gear boxesofautomobiles. (10/4/17.) 115,458. 

5,230 La VALETTE, H. DE. Electric couplings.(28,3'17.) (Addition to 105.227.) 114,429.. 

6,132 Jonn, W. J.,&Joun, J. Electric cutout or protective arrangements for electrical 
systems. (1/5/17.) 115,263. 

6.343 Donovan, W., & Donovan, G. O. Combined electric switches and couplings. 
(4/5/17, Cognate application. 8,585/17) 115,275. 

6,508 CROMPTON & Co. & PENSARENE.N, High-frequency alternating-current dynsmos, 
(8/5/17.) 115,475. | 

6.530 PIRELLI &Co. Electric cables containing severa! conductors. (28°6.16.) 1C8,464. 

6,542 STERLING TELEPHONE & ELecTRIC Co.. Bert, F. G., & Davey, W.C. Electrical 
signalling systems. (8/5/17.) 115,280. o 

6.556 B.T.-H. Co. & Wepmore, E. B. Fusible electric cut-outs. (8/5/17.) 115,479. 

6,584 RANSOMES & RAPIER & Lewis, R. S. Electro magnetically-operated brake 

'. mechanism for cranes or the like. (9/5/17.) 115,485. 
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Volunteer Notices. 


LONOON ARMY TROOPS COMPANIES VOLUNTEER ENGINEERS. 
Headquarters: Balderton-street, Grosvenor-square, W.1. 
Officer Commanding, Lieut.-Colonel C. B. CLAY, V.D- 
Orders for the Week. 

Captain of the Week.—Capt. E. G. Fleming. 

Next for Duty.—Capt. W. Hynam. . 

Saturday, June 15.—Commandant’s Parade at headquarters, 2.15, for 
drill in Hvde Park. Dress: Service dress, drill order. Haver- 
sacks and waterbottles, with rifles and side-arms. Every member 
should endeavour to attend this parade. 

Monday, June 17-Saturday, June 22.—Drills as usual. 

Sunday, June 23.—Commandant’s Parade at Waterloo Station, 8.45. 
a.m., for work at Esher. Dress: Service dress, drill order. Haver- 
sacks and water bottles with rifles and side arms. Midday and tea 
rations to be carried. 

SpecraL Notices.—All drills will take place at headquarters, unless 
otherwise stated. : 
The M.O. will attend for the examination of recruits on Thursday 

evening at 6.0. 

Summer (amp.—.Arrangements are now being made for this Camp to 

stirt on Aug. 3. 
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Legal Intelligence. 
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Landlord’s Fixtures. 

On the 29th ult., Mr. Justice Rowlatt heard the case of Furlev v. 
Truscott, which raised the question whether electric light fittings pat up 
by a tenant were the property of the landlord or the tenant. | Plaintiff 
claimed an injunction to restrain defendant from removing the fittings- 
from a house at Canterbury. of which he bad been tenant under a lease. 
It appeared that the electric installation was in the house when defendant 
took it, but the fittings being obsolete, were removed and stored for the 
landlord. and others were put up in their places at the tenant's expense, 
and he claimed the right to remove them. (m the other hand, plaintiff 
contended that ander the terms of the lease thev, with all other fixtures, 
became his property, inebiding the electric bulbs and pendants. 

His Lordship observed, with regard to the balbs, that the landlord 
might just as well claim that a tenant could not remove candles from 
candlesticks if they were fixed to the wall, or hats from a hat rack if simi- 
larly fixed. 

After hearing arguments on both sides, his Lordship said that plaintiff 
was entitle! to succeed. The matter turned entirely upon the construc- 
tion of the lease, and especially upon the construction of the covenant 
which provided that the tenant should surrender and vield up the fix- 
tures which at the date of the lease or at any time during the term 

‘shall be thereon. The word’ fixtures,” a3 he understood it. meant. 
something other than chattels. Although the globes, shades and bulbs 
might be the tenants’ property. the lamps themselves, if they were in any 
wav attached to the freehold. were not. The tenant’s fixtures, too, 
became the property of the landlord, unless they were removed during 
the tenadev. and in this case they were net so removed. Moreover. in 
their case the words of the covenant excluded the right ef the tenant to 
remove anv fixtures. Plaintif was entitled to succeed in hie action, but. 
the tenant was entitled to claim all the bulbs. shades and globes. Judg- 
ment was accordingly entered for the plaintiff with costs. 
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Parliamentary Intelligence. 


# 


SHEFFIELD CORPORATION BILL. 

This Bill, which consolidates previous Acts of the Corporation and 
confers additional powers for constructing new tram routes, the carrying 
of goods aad minerals, &e., was passed by the local Beea Com- 
mittee lest week. 

In support of the tramway clauses Mr. WEDDERBERSN said the Corpora- 
tion wished to carry animals, goods, and minerals on their system. Many 
authorities alreg ady possessed those powers, and in cases where sneh were 
granted witnesses had proved that they worked excellently. Among the 
obvious ally wAtaAzeSs of the proposal were economy of road spare, of wear 
and tear of the thoroughfares, and of road energy in tbe form of petrol 
and other means of locomotion. . 

The Crarsmas (Sir Wm. Middlebrook) said the Committee weleomed 
consolidation of Acts in large centres. du the case of She field, some- 
thing over 50 Bills, extending over 70 veers, existed. and the consolida- 
tion would be aa edvantage. As the result of a perusal of the Bill he 
was preporcd to ree commend the cdoption of certain clauses on which 
there could not posably be any question. ‘ 

The prea nble, so far as the tramway portion was concerned, wes found 
proved, and the clauses were adjusted. 


SHROPSHIRE, &c., ELECTRIC POWER BILL. 

Last week the Shropshire, Worcest -rshire and Stadordshire Electric 
Power Bill was read e third time in the House of Lords, and on Tue day 
it was read a second time in the House of Commems. 

Lord Hytrox, on behalf of the Board of Trade, seid he could not vet 
make an announcement of the general policy to be adopted towards 
undertakings of that, kind. 

Industrial Councils.—-In reply to a question the Parliamentary 
Secretary to the Minister of Labour (Mr. Bridgeman) stated in the House 
of Commons last week that two joint standing industrial Councils had 
now been formed in the building and pottery industries respectively. 
The completion of negotiations for the formation of several other Councils 
might be looked for in the near future. 


Commercial Topics. 


Income Tax Allowance for Obsolescence. 

On Monday the Parliamentary Committee representing manufac- 
turing organisations had an intervicw with the Chancellor of the 
Exchequer on the subject of the allowances to be made in the Finance 
Bill for the depreciation of plant and machinery, the depreciation 
of buildings and the right of appeal to the Board of Referces. f . 

Mr. Bonar Law agreed thet a new Treasury White Paper should be 
framed granting to manufacturers full allowance for obsolescent assets. 
For the first tame allowance will be made for depreciation in the value 
of buildings, and the right of appeal demanded will also be conceded. 
The necessary amendments have been made in the Fi inance Bill, 
which was considered on the report stage on Tuesday 
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Water Power Development. 

At the recent meeting of the Industrial and General Trust, the 
chairman (Ald. Sir Geo. Touche, M.P.) referred to the question of 
water power development. 

Sir Geo. Touche stated that although the old attitude of indifference 
to the development of the nation’s industries was breaking down, it 
still Hingered in some quarters. Anilhistration of it could be found in 
the recent fate of the Water Power Bill of the British Aluntioium Co., 
whose development they had assisted financially in times past. Owing 
to the opposition of a few Scottish Pecrs and their friends the Rill had 
been temporarily withdrawn, although it was regarded favourably by 
the Board of Trade and the Ministry of Munitions. The fuller de ‘velon- 
ment of what the war had proved to be an essential industry had thus 
been delaved. The scheme would have submerged only a few bunclred 
acres of inferior deer-grazing land and marshy ground. On the other 
hand, it would have supported a new village of from 6,000) to 8,000 
people, helped to develop a key industry, given permanent employment 
under healthy conditions, and, if authorised now. would have been 
ready to absorb labour during the dificult: period of demobilisation, 


* * * * 


Bonus System in America. 

The U.S.A. Congress recently had under consideration the navy 
and army appropriation bills, which included proposals to pronibit 
or diminish the payment to public emplovees or to emplovees ot 
private establishments under government control of any cash reward, 
premium or bonus tor superior service. 

On the other hand, in the opinion of the Engineering Couneil these 
methods if applied with due regard to waves, surroundings, health and 
safety of the employee. will increase efiiciency and production, Ht is 
Vital to the winning of the war that no legislation or other measure 
should be adopted which may interfere with highest efheiency and 
maximum production, but that every proper means should be taken 
to increase efhaency and production. 

The question has not vet ben settled. but it is probab’e that the 
views of the Engineering Council will prevail. 


xk me * * 


Good Lighting and Safety. 

In eonnection with the administration of the Workmen's Com- 
pensation and Employers’ Liability Acts, accident investigators of 
Insurance companies have proved that many accidents formerly 
ascribed to ~“ carelessness.” Y falls,” ee 1. are directly due to inade- 
quate lighting. Phe publie is more or less familiar with curves 
showing the increase cf the accident ea with the decrease of the 
number of hours cf natural light each dav throughout the vear. 

These curves strongly indicate the artificial lis ht influences the 
safety of industrial workers, but do not specitically prove it. ft has 
remained for the insurance comanies to gather the evidence in a manner 
which leaves no donbt. With their higalw specialised orgenisation, 
which seeks to get af end remove the canse of industrial accidents, they 
have imheted poor lightivs for caasing directly sod indirectly an enor- 
mous number of deaths and maimed and ingared bodies. A well lighted: 
factory is given preference for group insurance and a poorly-lehted one 
is penalised from 2 to 5 per cent. of the premium, and insurance ts mode 
only on condition that the henting be improved. bastrance companies 
have en indisputable ercurpeat for better Henting, which is based ee 
experience. As an instence in point. the State of Wisconsin (U.S. 
has (through its Ind astrial Comonission) accumulated data from wie h 
it isestimated that for the vear 1915 sufficient time was lost in Wisconsin 
factories, due to industrial accidents, to be equivalent to 6.300 workwen 
being unemploved for a whole vean. The salary velue of these men 
for that time is LEO, Darine fink vear workmen received £20000 
as compensation for injuries. If we erree that of the total of this loss, 
amounting to £800.00, ane quarter thereof cau be attributed to poor 
ligating. then we have a loss front bad Henting of approximately £200,000. 
This large sum, it is estimated, would be many times sufficient to pay 
for improved lighting in every manufacturing plant in the Ntate of 
Wisconsin. No more striking illustration could be given of the actual 
value of good Wunination, and how it paxs insurance companies as 
well as factories to avoul aceidents througn the provision of ample 
light. 


ve 


Electricity Supply. 
Extensions. 


Belfast.—-The L.C. Board has sanctioned the borrowing of £310,750 
for extensions uf the electricity undertaking. A temporary loan of 
£90,779 is to be raised for the dirst part of “the proposed extension. 

The Electricity Committee is now able to enter into contracts for the 
supply of current to the two local shipbuilding yards. The contracts 
will be for a period of 10 years after the first year of peace. If at the 
end of this time either party wished to terminate the agreement. 12 
months notice must be given. It is expected that in 1919-20 the Com- 
mittee will be able to generate about 42,000,000 units of current, but 
already there are orders for supplving 34,000,009 units. 

Col shester.— Application has been made for sanction to a loan of 
£5,950 for a new generating set. 
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: Dublin.—Mr. P. C. Cowan will shortly hold a L.G. Board inquiry 
:into the application of the Corporation for sanction to borrow 
£175,099 for the electricity supply department. 

Newcastle-under-Lyme.—The Council has decided to raise a loan 
of £3,000 at 5 per cent. tor linking up the electricity undertakings 
of Newcastle and Stoke-on-Trent. 

Stalybridge.—The Stalybridge, Hyde, Mossley and Dukinfield 
Tramways and Electricity Board has applied to the L.G. Board for 
sanction to borrow £8,000 for its electricity supply undertaking. 

Walsall.—On Monday the Cc uncil authorised the extensicn of the 
elec tric supply mains, at an estimated ccst of £4,200, in order to give 
a supply of current tu the Holly Bans Colliery, which is outside the 
borough. 


General. 


Accrington.— At the last meeting of the Council Ald. T. E. Higham, 
chairman of the Electricity and Tramwavs Committee, announced 
that during the past 12 months the profit on the electricity under- 
taking was £2,169, against a deticit of over £10,000 in the previous 
year. 

Blackburn.—A sum of €1,200 is to be advanced to the electrical 
engineer (Mr. P. P. Wheelwright) for the purchase of War Savings 
Certificates in connection with the scheme of weekly subscriptions 
for certificates by the emplovces of the electricity department. 

Bolton.—-The borough electrical engineer (Mr. W. J. Wood) bas 
been authorised to purchase an electric vehicle from the Electro- 
mobile Co. 

Burnley.— The salary of Mr. T. B. Nutter, chiet assistant electrical 
engineer, has been increased to £250 per annum. . 


Electrical Power Engineers’ Association —We learn that since the 
inauguration of the West Yorkshire Section at Leeds on March 27 
the Committee has met on seven occasions. 

These meetings have been well attended, and to ensure proper con- 
sideration of the vital points with which the Association is concerned 
seven sub-committees have been at work on the following subjects : (1) 
Drafting rules of the Association; (2) Whitley Report; (3) propaganda 
work and publicity; (4) salaries: (5) membership ; 
Papers: and (7) the formation of other associations with similar or allied 
objects. and to enter into negotiations with them so as to avoid dissi- 
pation of strength by formation of a number of associations. These 
sub-committees have already done considera ble work. ‘The Rules Sub- 
committee have had nine meetings and had prepared draft rules. These 
have been approved by the General Committee. and are now under dis- 
cussion by the National Executive Council. The total membership of 
the Association is over 1.000, and the West Yorkshire Section alone has 
104 members. All engineers engaged in the production, transmission, 
distribution or utilisation of electrical energy are invited to join. The 
secretary of the West Yorkshire Section is Mr. P. Furness, 6, Ashgrove, 
Karlsheaton, Dewsbury. 

Glasgow.—The chief engineer of the electricity department. (Mr. 
W. W. Lackie) proposes to reduce the number of emergency men 
emploved in connection with the various venerating stations and 
sub-stations, and the Electricity Committee has authorised him to 
purchase two second-hand petrol cars for the effective utilisation of 
the reduced staff. 

Hull.—-The City Engineer has been instructed tọ purchase an 
electric vehicle at a cost not exceeding £1,165. - 

Linking-up in South Wales.—An interim report has been issued by 
the Joint Committee for the Inter-connection of the South Wales and 
Monmonthshire Electric Supply Svstems. 

The area dealt with extends from the northern boundary of Glamorgan - 
shire to Penarth in the south, and from the town of Monmouth in the east: 
to the town of Carmarthen in the west. The whole of the county of 
Glamorgan and portions of the counties of Monmouth and Cermarthen 
are inchided in the district which has been subdivided into four groups-— 
viza. (4) western district (from Neath westward); (b) south-eastern 
(Cardiff, Penarth, Newport. Pontypool and South Wales Power Co.) ; 
(c) central district (South Wales Power Co, and adjacent undertakings, 
including Rhondda, Pontypridd and Merthyr): and (4) undertakings 
the interconnection of which would not be justified at present (Brvnam- 
man, Carmarthen aud Chepstow). Deducting the latter, and also 
Merthyr, Rhondda and Ebbw Vale Urban Councils, 17 undertakings are 
dealt with in the report. Statistics and curves are given which show 
gross and net capital expenditure, plant capacity, maximum demand, 
units generated and sold, costs, &c. The following is a summary of 
the conclusions of the Committee :-— ‘ l l 

In regard to group (7), the interconnection of Llanelly, Swansea and 
Neath offers considerable possibilities, not only as to interchange of load, 
but further development of the respective supply areas through which 
the interconnecting mains would pass. The load of Llanelly, which is 
rapidly developing a power load, might be considerably helped by 
Swansea in the davtime or vice versa. The following standards should 
be adopted : Three phase, 50 periods, 6,600 volts for generators (mostly 
employed in the stations concerned), 6,600 volts or multipoles thereof 
for transformers, overhead. lines, &c., and for cables, the insulation of 
‘Overhead mains to be suitable for at least four times the above working 
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pressure. It is thought that the interconnection of the particular 

undertaking referred to is a reasonable proposition. Other undertakings, 
such as those of Ammanford and Brynamman, which are comparatively 
small, might be connected at a later date. In regard to the south- 
eastern group, alternative methods are given of linking up the Cardiff, 
Newport and South Wales Co. undertakings—viz., swb-stations with 
frequency changers situate at the central position in order to meet the 
requirements of the three undertakings, or the installation of frequency 
changers either in the Cardiff or Newport power stations, with a direct 
link between Cardiff and Newport, the South Wales Co. to link up direct 
with Cardiff and Newport. The question of joint working has also been 
considered and alternative methods of carrying out this proposal sub- 
mitted. In regard to Penarth and Pontypool, the question of taking a 
bulk supply presents no difficulties and is desirable. The Committee 
think that the undertakings of the central district can only be inter- 
connected by making use of the South Wales Power Co. Linking up for 
week-end supply might be advantezeous, although greater economy 
would be effected if the smaller stations took a supply in bulk. The 
Committee think that the whole of the area considered by them is a 
very large and dificult one to deal with. The question of linking up the 
whole of the electricity undertakings, owing to some of them being so 
remote from others, whilst teasible, is not at the moment considered 
altogether practicable ; but the question will be dealt with at some future. 
date. It is considered that at the moment the cost of linking up the 

western area with the other areas would be prohibitive and far outweigh 

anyadvantages that might be obtained by so doing. 

ty Portishead.—The Urban Council has consented to an increase 

in the charge for electric power being increased to 33d. per unit and 
for light to 7d. a unit. 

The increase is to be limited to the period of the war and six months 
thereafter, The local supply company wanted to make the charge 
4d. and 8d. respectively. . 

Rathmines.—Vhe Urban Council has appointed a committee to 
inquire into the financial position of the electric supply undertaking 
with authority to emplov such expert assistance as may be necessary. 

Torquay.— lor the vear ended Dec. 31 there was a net deficit of 
£1,572 on the electricity supply undertaking, after providing for war 
allowances and new services. 

Income was £19,639, and after paving working expenses, the gross 
profit was £4,476. Interest required £1,682 and sinking fund £2,899, 
allowances to emplovees on war service £637, and new services £806. 
The outstanding capital is £44,741. 

Trade Unionists and Electric Power Supply.—On ‘Tuesday a depu- 
tation from the Parliamentary Committee of the Trade Union 
Congress waited upon the President of the Board of Trade for the 
purpose of discussing the recommendations in the report of the 
Kleetric Power Supply Committee. 

The deputation strongly protested against the provision for the election 
of representatives to the District Boards by the votes of large consumers, 
It was urged that, whatever was done by Parliament to carry into effect 
those recommendations, the control of the generation and supply of 
electricity should be in the hands of the public, and not the companies, 

Sir A. STANLEY pointed out that the principle of State control of the 
generation of electricity was provided for in the report, and the deputa- 
tion esked that labour should be represented upon the proposed Board 
of Electricity Commissioners and also on the District Control Committees. 

In reply, Sir A. Srasney snid that no doubt due consideration would 
be given to their representations when the bill for embodying the Com- 
mittee’s proposals came to be drafted. 

Wolverhampton.—-A supply of electricity is to be given to the 
Brotherton Tubes & Conduit Co. for power purposes. 


Electric Traction. 


Bournemouth.--The Corporation tramways made a net profit of 
£25,342 on the past vear’s working, of which £20,000 has been placed 
to renewals and £.000 to felici of rates. 

Revenue was £132,319 (an increase of £18,000). 
were 20,454,997 (increase 2.500.000). 

Darlington.—In future the minimum fare of Id. will be charged 


on the tramways. | 

Sheffield. -The Tramways Committee has purchased second-hand 
tramcears from the London County Council at £7,500. 

Tramway Fares.— The Select Committee on Tramways (statutory 
requirements) has issued its report :— l 

The Committee has contined its investigation to the question of 
principle. being of opinion that examination of individual cases would 
have involved a prolonged inquiry. Evidence was tendered by the 
Tramways and Light Railways Association (representing Companies, 
and by the Municipal Tramways Association (representing Municipal 
Tramway undertakings). Full opportunity was afforded for other 
evidence to be tendered. but none was forthcoming. All Tramway and 
Light Railway undertakings are in juriously affected by increased working 
expenses due to the war, wages having risen from 60 to 100 per cent., 
and the advance in cost of materials varying from about 100 per cent. 
to over 200 per cent. on pre-war rates. In addition, the increased cost 
of fuel and consequently of power, coupled with restrictions on supply 
should be taken into consideration, and an Order in Council, dated 
Dec: 21 last, amending the Defence of the Realm Regulations-in respect 
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of tramway materials and plant, definitely indicates substantial inter- 
ference with the operation of these undertakings. The larger revenue 
earned by many tramways does not compensate for the constantly 
advancing working costs: but in most of the large towns, where the 
tramway systems are generally owned by the municipalities. there is 
still a margin, since the fares charged are in most cases lower than the 
statutory maximum. The plea for immediate relief is put forward on 
behalf of the undertakings which are now charging maximum fares and 
yet are unable to pay their way. Statistics showed that out of 380 
municipal undertakings, only 28 are charging maximum fares to ordinary 
passengers and 44 are charging maximum workmen's fares: the re- 
mainder are therefore more fortunately placed, or they are showing 
perhaps tenderness towards the passenger as distinguished from the 
tatepayer. 

The Committee is satisfied that some possibility of relief should be 
afforded to those undertakings which cannot increase their revenue 
to compensate them for the abnormal working expenses occasioned by 
war conditions. Although in the case of municipalities deficits can be 
made good out of the rates, the Committee agrees with the principle 
that the passenger should not be carried at a loss. The (Committee 
therefore recommend that the Board of Trade should be empowered 
bv general legislation to permit the temporary modification of statutory 
Tequirements with regard to the charges for the conveyance of trattic 
‘on tramways and railways constructed wholly or mainly on public 
toads in the case of undertakings whose financial circumstances are 
proved to the satisfaction of the Board to have been injuriously affected 
by causes arising out of the war. The word “ temporary ” should be 
‘interpreted as covering a period limited to the duration of the war and 
two years after its termination. 


Imperial Notes. 


Canadian Water Power.—A Canadian Power Board has been 
formed with Mr. Meighen (Minister of the Interior) as chairman, 
for the purpose of investigating the fuel and water power resources 
of the Dominion and to develop all possible sources of supply, in 
order to make Canada independent of the United States. 


Electric Power Pooling in Canada.— By a recent Order in Council, 
the distribution of power among essential industries is provided for 
without regard to existing contracts. 

Under the pooling arrangement manufacturers engaged in the produc- 
tion of munitions or on Government contracts which obtain power from 
‘tthe Ontario Hydro- Electric Commission, or from any company selling 
Niagara power developed in Ontario, will be obliged to meet the extra 
cost of generating steam-power. With steam-generated power costing 
$90 per horse-power, compared with about S25 for water-power, all 
munition plants will be forced to pay rates higher than those of their 
-contracts with the Ontario Hydro- Electric Commission and other sources 
of Niagara power. The Toronto Power Co., which has a steam plant in 
Toronto, has been ordered to operate on a 24-hour basis, under which 
condition it can turn out only about 13.500 H.P. Coal is now available 
to run this plant, through an arrangement with the Power Controller 
-of the United States. : 

According to the “ Board of Trade Journal,” the Power Controller 
(Sir Henry Drayton) has directed the Ontario Power Co. to supply 
-27,000 H.P. to the American Cvanamid Co., of Niagara Falls, Ontario. 
No more hydraulic power is said to be available at present. 


Electrical Progress in New Zealand.—H.M. Trade Commissioner 
in New Zealand gives the following particulars of the plant installed 
at the Lake Coleridge hydro-electric power station. 

The turbines are Swiss, the electric generators and oil switches British, 
and the transformers American. Energy is generated at 6,000 volts, 
and transmitted at 66,000. The present plant capacity (4,000 kw.) 
is to be trebled. A Swiss turbine for a new 4,000 kw. set has been in- 
stalled and the generator will be British. The American insulators 
used are not regarded favourably, and it is probable that insulators will 
in future be obtained from Great Britain. 

Most of the electric ovens supplied by Christchurch Council are 
American, and are said to heat more quickly and cheaply than British 
ovens and to be more convenient, as they do not necessitate stooping. 
The irons, chafing dishes supplied are also practically all American. 

The city electric supply works garage, keep in order and charge electric 
vehicles at £26 a year. It is expected that a big business will be done in 
‘electric vehicles when more charging stations are available. 


Miscellaneous. 


Building After the War.—The Committee of the Ministry of Recon- 
struction, which is making an inquiry from lotal authorities, builders, 
architects and others as to the probable demand for and supply of 
building materials during the reconstruction period two years after 
the war, has extended until the Ist prox. the date upon which the 
inquiry forms are to be returned. 

The Committee hopes that anv authority, person or firm contemplating 
building works immediately after the war who has not received one of 
the Forms of Inquiry, will apply either directly or through an architect 
to the Secretary of the Building Materials Supply Committee. 6a, Dean’s- 
yard, Westminster, for a form. Wherever possible, approximate 
quantities of materials needed should be furnished, especially in the case 
of building-stone and bricks, steel and timber. Materials needed for 
‘repairs, maintenance, &c., form the subject of a special imquiry, and 
particulars of these are not needed at present. Unless the Committee 
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is made fully aware of the prospective needs of consumers, it will not 


be possible to estimate how far the available supplies will meet the 


demand, and its efforts to secure co-ordination may thus prove un- 
successful. 

Chartered Institute of Patent Agents.— The Institute has authorised 
its fellows to make an additional charge of 10 per cent. on the scale 
of fees recommended by the Council te cover the additional expenses 
they have to incur in consequence of the war. 


Dye Companies’ Amalgamation.—A scheme has been arranged for 
the amalgamation of the undertakings of British ves (Ltd.) and 
Messrs, Levinsteins (Ltd.). A new company will be formed to carry 
on the combined undertakings. l 


Education Bill.— Further progress has been made with the Educa- 


tion Bill during the past week. p m 

Clause 10, upon which there was considerable discussion, was added to 
the Bill on Tuesday. The clause relates to compulsory attendance at 
evening classes, and certain amendments were accepted by the Minister 
of Education, Dr. Fisher. At the end of the sitting the Committee was- 
discussing clause 13, which deals with the out-of-school employment of 
children of day-school age. 


Electric Furnaces for Small Castings.—- According to “ Engineer- 
ing,’ the Michigan Steel Castings Co. (of Detroit) has been using 
two electric furnaces of the Héronlt type for over two years for 
making small castings for automobile trucks, &c. 

The average weight of a casting is 20 lh., though the weight may vary 
from 3 lb. to 200 lb., or even 2,000 lb. Before adopting electric furnaces, 
which the president of the company (Mr. R. F. Flintermann) thoroughly 
recommended at last vear’s meeting of the American Electrochemical 
Society. the company had used crucibles. The crucibles were expensive, 
lacked uniformity and contaminated the steel with carbon. The electric 
furnaces (one of 6 tons. the other of 3 tons) gave a superior steel, the 
superiority being attributed to the low content in sulphur and in oxides 
and slags. The furnaces were originally lined with magnesia. The 
rising cost of magnesite induced the company to use acid linings, and the 
results have been encouraging. expecially when working the ‘‘ reverse- 
duplexing process.” By this method part of the metal is melted and 
retined in a basic furnace which can be run at comparatively low tem- 
perature, and sulphur and phosphorous are eliminated. It is claimed 
that there is less trouble with the slag in acid furnaces. Mr. Flintermann 
did not claim that electric-furnace steel was free from blow-holes (as 
Girod and others have asserted); but long, thin section castings, such 
as cross-members on engine supports, had inclined to develop shrink 
eracks when made in the converter, and there was no trouble from that 
cause with the clectric furnaces, which had been running continuously 
since their installation. 


Libel on Public Official.—-At the Central Criminal Court last week 
Mr. Justice Darling tined Mr. Henry Murray £100 for publishing 
three defamatory libels concerning Sir Wiliam F. Marwood, Joint 
permanent secretary of the Board of Trade, and also ordered de 
fendant to pay the costs of the prosecution and to enter into hie 
own recognisances of £500 to be of good behaviour for two year. 
The libels had reference to the attitude adopted by the Board of 
Trade and Sir William Marwood to the scheme for a central clearing 
house for railway goods traffic proposed by Mr. A. W. Gattie. The 
defendant had pleaded not guilty and also put in a plea of justifica- 
tion, but, after hearing the evidence, he withdrew his pleas and also 
the statements made by him in regard to Sir William Marwood. 
Defendant’s counsel (Mr. Hastings) said defendant had never bad 
anv intention ty attack anybody, and so far as Sir William Marwood 
was concerned there was no charge against his personal integrity. | 


Order Under Military Service Aet (1918).—An Order issued on 
June 6 withdraws as from June 22 every certiticate of exemption 
from military service granted, or renewed wholly or partly, on 
occupational grounds to men who are within any of the descriptions 
specitied in the schedule to the order. 

Amongst those affected are the following classes of tramway employees. 
All Grade 1, category A, born in or after 1880; traffic inspector, chief 
storekeeper, parcel superintendent, born in or after 1883; driver, 
engineman (including driver of works locomotive). If the mən is the 
only man of his occupation in his shift his certiticate of exemption is not 
withdrawn by the Order. Steam boiler foreman ; born in or after 1885 : 
mechanic, electrician or electrical fitter, or other skilled man maintaining 
or repairing plant or tools, born in or after 1875, all other workmen. 


Tenders Invited. | 


Cables. l 

WaRRIXGTON Electricity and Tramways Committee require 
tenders by noon June 18 for the supply of h.t. lead-covered and 
medium-tension rubber-covered cable. Specification, &c., from the 
Borough Electrical Engineer. 


Meters. 

The VicrortaN RaiLway COMMISSIONERS require tenders by 
11 a.m. July 3 for the supply of 21 electric meters for power circuits. 
Specification from Commissioners’ Office, Spencer-street, Melbourne. 
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Appointments Vacant. 


The Council of the University of Hong Kong require a professor 
of electrical engineering (salary £600 per annum, with quarters or 
allowance of £100) and two lecturers in civil and mechanical en- 
gineering (£400 per annum, with quarters for residence). Applica- 
tions to Messrs. Preece, Cardew, Snell & Rider, 8, Queen Anne’s-gate, 
Westminster, S.W., by June 28. See an advertisemen‘. : 

A chief engineer is required for King’s College Hospital, London. 
Salary £400, rising to £500 per annum by annual increments of £25, 
plus war bonus of 124 per cent. Applications to the Secretary, 
King’s College Hoepital, Denmark Hill, S.E. 5, by June 19. See an 
advertisement. 

An electrical draughtsman is required for diagram lay-out and 
record work by controlled shop, with high-tension and low-tension 
three-phase system. See advertisement. 

The Governors of the Birkbeck College, London, invite applications 
for the post of principal. Salary £800, rising to £1,000. Particulars 
from the Clerk to the Governing Body, Bream's-bdgs., E.C. 4. 

An assistant, preferably with experience of tramways and super- 
vision of mains work, is required by Keighley Corporation. Salary 
£200, inclusive of bonuses, &c. Applications to the Borough Elec- 
trical Engineer by June 17. 

Two switchboard attendants are required by the Blackburn Cor- 
poration electricity department. Applications by June 24 to the 
borough electrical engineer (Mr. P. P. Wheelwright), Jubilee-street, 
Blackburn. 


Business Items. 

The Benjamin Electric (Ltd.) will remove their offices and works 
on the 14th inst. to Northumberland Park, Tottenham, N.17. 

Messrs. Pyne, Hughman & Co.’s London office (at 329, High 
Holborn, W.C.) will be discontinued as from 22nd inst., after which 
date the firm’s business. in the United Kingdom will be conducted 
by their agents, Messrs. Gladstone, W yllie & Co., to whom com- 
munications should be addressed, at 36, Lime-street, London, E.C. 3. 
Telegrams: “ Wyllie, Grace, London” ; Telephone: Avenue 89. 

Motor-operated Oil-break Switeches.—The British Thomson- 
Houstor Co. (Ltd.), of Rugby and London, have recently issued list 
No. 4,1714, dealing with motor-operated oil-break switches. 


` Municipal Accounts. 


Blackpool.—The accounts of the electricity department for the year 
ended March 31 show a net profit of £5,083 (compared with £357 in 
the preceding year). ` 

Income was £57,941 (increase £11,000), and working expenses were 
£31,432 (against £28,768 in previous year). After providing for interest. 
and sinking fund, the net profit was as mentioned above. The output 
of electrical energy was 6,375,398 units (increase 417,913). 

Manchester.—The accounts of the tramways department for the 
year ended March 31 show gross capital expenditure £2,237,827. 
The total amount of sinking fund is £727,383, and sinking fund 
applied in reduction of debt £726,461. 

Revenue was £1,119,861 (compared with £978,677 in previous year), 
and working expenses were £630,219 (£598,743), and war service allow- 
ances, bonuses, &c., £156,936 (£91,023), leaving gross profit £332,706 
(£288,910). Interest required £64,123 (£61,091), redemption of debt 
£65,335 (£63,358), and after providing for capital charges for street 
improvements, rent of tramways and outlay on leaseholds, there was 
a balance of £184,058 (£144,932). £73,227 (£39,525) has been placed 
to renewals fund, £10.830 (£5,406) paid as income tax, and £100,000 
(the same amount as last year) contributed in aid of rates. Average 
total revenue per car mile was 14-496d. (12-773d.), and working expenses 
were 8-158d. (7-814d.) Passengers carried were 239,231,547 (217,735,224) 
on the electric cars, and 1,682,822 (1,416,760) on motor buses. There 
are 195 miles of track in operation. 


_ South Shields.-—The electricity department's accounts for the year 


ended March 31, 1917, show total capital expenditure £227,717 


(increase £2,619), of which £116,407 has been repaid. 

Revenue wa; £32,370, compared with £30,738 in previous Year), work- 
ing expenses were £18,829 (£17,223), leaving gross profit £13,541 (£13,515) 
sinking fun} re quired £9,827 (£9,317) and interest £5,409 (£5,226), and 
net deficit was £3,000 (£1,876), which Mr. H. S. Ellis (borough electrical 
engineer) point; out has been met without unduly increasing the reserve, 
while the tariffs have not been increased over pre-war rates, 

Mr. Ellis says in his report, in spite of increases of £1,606 in working 
expenses and £80] in income tax, works costs have been reduced from 
057d. to 056d. per unit, and total costs from 0°912d. to 0-909d. per 
kelvin. Kelvins sold were 4.921.944 (4,423,154), maximum load was 
2,298 kw. (2,247 kw.), and load factor 24°4(22°5) percent. The question 
of linking up the Sunderland and South Shields undertakings have been 
discussed, but the cost of cables, kc., make such a scheme prohibitive 
at present. Negotiations with the Newcastle Electric Supply Co. fell 
through owing to the fact that the two supplies were of a different nature. 
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The electric tipping wagon has fully justified its existence, and without 
some form of self-propelled vehicle the department would have ex. 
perienced considerable difficulties in dealing with the ashes at the elec- 
tricity works. During the 12 months ended Aug. 28, 1917, the distance 
run was 5,070 miles, the number of loads was 2,516 and the total weight 
carried was 3,475 tons. The total cost of running, including electricity, 
labour, maintenance, insurance, licences and interest and sinking fund 
on the original cost of the vehicle (£830. 10s.) was £340 for the year. It 
would have cost £463. 6s. to hire horses and carts to do the work on the 
basis of 2s. per load. 


Companies’ Meetings and Reports. 


a 
Submarine Cables’ Trust. 


The 47th ordinary annual meeting of the certificate holders was held 
on June 5, 1918, under the presidency of Sir JoHN DENISON-PENDER, 
K.C.M.G. 

The SECRETARY (Mr. Sidney Collett) having read the notice con- 
vening the meeting, and the minutes of the last annual and special meet- 
ings having been taken as read, 

The CHAIRMAN said: Gentlemen, our total receipts for the year 
ended April 15 last amounted to £27,694, as against £29,304 in the 
previous year. After deducting £1,733 for expenses (which is practically 
the same as last year’s figures) and adding £66 brought forward we had 
an available balance of £25,988. This balance has been dealt with as 
follows : £14,802 has been distributed to our certificate holders in half- 
yearly interest at the rate of 6 per cent. per annum net. With the 
surplus of £11,186 we have acquired 93 certificates at or under £120 
per certificate, exclusive of the coupons of reversion. Thirty-six of these 
were purchased in the open market, nine were acquired by tender, and 
48 were drawn on May 1 last in the presence of a notary. These opera- 
tions absorbed £11,093, leaving £93 to be carried forward. The position 
now is that we have acquired 1,820 certificates out of the original 4,200, 
leaving 2,380 still to be drawn. The fall in our receipts is almost entirely 
due to the periods at which the Eastern Telegraph Co. and Eastern 
Extension Telegraph Co. increased their dividends from 7 to 8 per cent., 
the effect being that our receipts for 1917 were somewhat unduly swelled 
Those companies had hitherto been in the habit of paying interim divi- 
dends of 1} per cent.; and, at the beginning of our 1916-7 year, they 
decided to pay 8 per cent. for the year instead of 7 per cent., as in former 
years, by distributing a final dividend of 4} per cent., after which they 
commenced increasing their interim dividend to 1} per cent.. with a 
final dividend of 34 per cent., so that in the year this alteration took 
place we received an extra amount in the final dividend, together with 
the larger interim dividends, making 8? per cent. for that particular 
year. On the other hand, you will notice there is an increase in our 
receipts from the Central & South American Telegraph Co. of £202. This 
is accounted for by the distribution which that company made of new 
shares, on which we are now receiving the full dividends. A question 
has been raised with regard to our liability on this issue of shares to 
British income tax, but our contention is that they are not subject to 
any such tax, but the question is not yet settled. The Mackay C'om- 
panies have increased the dividend on their common shares from 5 to 6 
per cent. ; while the West India & Panama Telegraph Co. are paying 
ls. per share against 6d. last year. These two last-named increases do 
not, in the aggregate, represent very much, but they are in the right 
direction, and they are all to the good. A small reduction in the receipts 
of the dividends from the American Telegraph & Cable Co. and the 
Anglo-American Telegraph Co. is accounted for by income tax. There 
is also'now an American income tax, which has affected our receipts 
from American securities; but we are in correspondence with the 
American Revenue Department on this matter, and it is possible that we 
may obtain exemption, as we are not domiciled in America. I may add 
that the present market value of the securities of the Trust shows an 
appreciation over capital of £194,000, or £50,000 better than this time 
last year. I now move that the report and accounts be adopted. 

Sir ALBERT J. LEPPOC CAPPEL, K.C.I.E., seconded the resolution, 
which was carried unanimously. On the motion of Mr. W. HIBBER- 
DINE, seconded by Mr. ADYE, Messrs. Deloitte, Plender, Griffiths & 
Co., and Messrs. Gane, Jackson, Jefferys & Freeman were elected auditors. 


LONDON & SUBURBAN TRACTION CO. (LTD.)—Lord Stuart of 
Wortley, in moving the adoption of the report at the meeting last 
week, said the income from dividends and interest receivable was 
£39,145 less than it was in 1916, and that the balance available for 
dividends was £41,136 less. The passengers carried by the tram- 
way companies in 1917 exceeded by so much the number carried 
in 1916 that it more than offset the decrease in passengers carried 
by the omnibuses in which they had an interost. The cause of the 
diminished net revenue and consequent diminished distribution on the 
preference shares was the ever-growing costs of operation. _ The total 
wages paid by the operating companies (exclusive of the omnibus under- 
takings) amounted in 1913 to £330,000 and in 1917 to £403,500. Steps 
were being taken to rehabilitate London United Tramways finances. 
The Commissioner of Police for the Metropolis had at last stated his 
willingness during the war to license women as tramcear drivers. They 
had to face a probable diminution of revenue from the effects of the new 
Lighting, Heating and Power Order and their tramway undertakings 
had also been called upon to assist in securing the necessary economy 
in coal consumption by curtailing the consumption of electricity used 
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in the propulsion of the cars. That economy could only be obtained 
by reducing the services given. They had raised their charges for 
electric current to tariff consumers, and they were now negotiating with 
the long term consumers with a view to securing from them a fair return 
for the valuable services rendered to them. They could also do some- 
thing in the wav of increasing their tram fares. The efforts to reduce 
wasteful competition between their tratnwavs and the omnibuses of 
the G.O. were much nearer realisation than they had ever been before. 

MIRRLEES. BICKERTON & DAY (LTD.)-—For the vear ended March 31 
the net protit. after providing for depreciation, directors” fees and excess 
profits dutvois £23,958, and with £570 brought forward the total is 
£24,536. The directors recommend a dividend at rate of 10 per cent. 
(tax free) on the ordinary shares, to place £5,000 to reserve and to carry 
forward £2,120. 

NEW GENERAL TRACTION CO. (LTD )---The past vears revenue 
amounted to £18575 and general expenses to £LI91. Deberture 
interest absorbed £5,707, and the profit was €11.039, to which is added 
£8,070 brought forward, making €19,109. The directors recommend 
that £10,480 should be appropriated to payment of af per cent. dividend 
(less tax), the balance of €S,629 being cerried forward. 


SIEMENS BROS. & CO. (LTD.). -Mr. G. Mure Ritebice, who pre- 
sided over the 37th ordinary general meeting on Tuesday, stated that 
the past policy of the company had been continued throught 1917, 
during whieh the business exceeded that of 1916 by about one-third. 
The expansion in output occurred principally in insulated wires and 
cables, ebonite and batteries, but the development in automatic telephony 
which was foreseen by the company before the war was continued on a 
considerable scale. They were equipped to provide both large exchanges 
for public service and smaller private exchanges of 25 to 500 lines, and 
notwithstanding the demonds for war work, they had found it possible 
to complete a semieutomatic exchange at Port Adelaide (1.000 lines) 
for the Commonwealth of Australia. which had been working quite satis- 
factonly for PS months. and a full automatic exchange for Grimsby 
(1.300 lines), which would very shortly be handed over, and to make 
good progress with a full automatic exchange for Stockport (950 lines). 
Many private exchanges of from 25 to 200 lines had been established in 
munitions factories and had given every satisfaction. Some 1,154 of 
the company’s employees had joined the Colours, including the only son 
of their colleague Mr. George Chauvin. managing director. The ex- 
pansion of the business has cansed a considerable increase in the number 
of their employees, Before the war they employed about 4.000 persons, 
of whom 1.100 were females, the number was now over 5.600, including 
2.0400 females. Proof of the happy relationship existing between the 
company and its employees was afforded by the long service of many of 
them. A continuous service of 50 years with the company was not 
Lncommon—in fact, three had reached their jubilee of service with the 
company this year. The profit of £208.524. 13s. 10d. showed a sub- 
stantial increase over that of the preceding vear, attributable to the very 
much larver volume of business done. An interim dividend of 10 per 
cent. (tax free) had been paid, but no further distribution for 1917 could 
be considered until the Government claim for excess profits duty had 
been adjusted. After obtaining counsel's opinion, they found it necessary 
to reconstruct the accounts of the Dynamo Co, for 1414. 1915 and 19146. 
There were other matters also affecting the assessment to excess profit 
duty which had to be dealt with. In the balanee-sheet the most im- 
portant item on the assets side was the entry of £764,524 for materials, 
manufactured goods and work in hand. That was more than double 
the corresponding pre-war amount. ‘Phe increase wes due to the growth 
of expenditure on orders in hand, the value of whieh exceeded a million 
and a half on Dee. dt dast. | Another important item was the company's 
holding of the whole of the issued capital of Siemens Brothers Dynamo 
Works (Ltd.). namely. £200,000 in shares and £200,000) in debentures, 
At the onthreak of the war the share capital of Siemens Bros. & Co. 
amounted to £00,000, with £150,000 in 4 per cent. debentures, nearly 
all the shares and about one-third of the debentures being held by 
Germans. Moreover, the German shareholders had supplied about. 
£1.350.000 of additional capital to meet the requirements of the growing 
business of Siemens Bros. & Co. and Siemens Bros, Dynamo Works. In 
accordance with the provisions of the Trading with the Enemy Amend- 
ment Jet, 1916, the whole of the German interest in the shares and the 
additional capital before mentioned was vested in the Publie Trustee, 
who took steps to realise it by sale to a British buyer. Tenders were 
called for and on Dee. H4 last a sale was effected of the share capital of 
Siemens Bros. to Messrs. C. B. Crisp & Co. An important provision of 
the contract of sale was the issne to the Public Trustee by the company 
of debentures to the amount of €1.330.000, to bear interest at the rate 
of 4! per cent. per annum, in order to provide for the repayment of the 
capital (other than share capital and the participation in the 4 per cent. 
debentures) emploved in the business by the former German proprietors. 
The company agreed with the Public Trustee that he should have the 
right, after the conclusion of peace, to call upon the company at one 
vears notice to redeem such debentures. On the completion of the 
arrangements between the Public Trustee and the British purchasers of 
the German-owned shares the Board was reconstituted. Since the new 
Board was formed attention has been given to many questions concerned 
with the development of Siemens Bros. into a great national manufac- 
turing asset, and little time has been available for discussing a scheme 
of re-arrangement of the share capital. The subject has, however, been 
under consideration, and the Board recognise the advisability of so 
changing the capital arrangements as to make them conform with the 
ordinary practice of British companies. The Board mav at an early date 
ask the shareholders to approve a scheme for enlarging the share capital 
to £1,500,000, or to an even greater sum, in shares of £} each. The 
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re-adjustments of the canital of the two Siemens companies were subject 
to negotiations which must be conducted with the authorities. The 
main features of the Dynamo Co.'s trading for 1917, compared with 1916, 
was an increased turnover in the United Kingdom and a decrease over- 
seas. The value of unexecuted orders at D'e. 3L last was £1.145,000. 
Prior to the war the company emploved 3.389 persons, of whom 328 
were women, ft now emploved 2.439, including 650 women. Since the 
entry of the new directors into office negotiations had been set on foot 
with other British companies doing similar industrial business with the 
object of bringing such manufacturers together for the reduction of un- 
necessary competition and the avoidance of duplicating machinery 
staffs, workshops and offices. The advantages arising from such indus- 
trial alliance would make it possible to carry ont complete installations 
within the allied group  Alhances of that nature had been arranged 
with Messrs. Dick, Kerr & Co. and others were in contemplation. 


SOUTH WALES ELECTRICAL DISTRIBUTION CO.—Mr. W. Gascovne 
Dalziel, who presided over the annual meeting last week, stated that the 
output showed an increase of nearly 23 per cent., and after payment of 
al] working expenses, interest on prior lien debenture stock, and making 
provision for depreciation of new plant. they earned the full interest on 
the original debenture stock, and were able to carry forward a small 
balance. That was the first time in the history of the Company that 
the whole of the interest on the original debenture stock had been carned 
in the 12 months during which it accrued. Negotiations had been com- 
pleted for a further increase of output, the new business including 
supplies to several important industrial and colliery companies. Elec- 
trical supply undertakings such as theirs were now being looked upon 
not only by large users of power, but also by the Government, as a 
necessary factor in the industrial life of the nation, and. whilst it would 
be premature to draw any conclusions at present as to what would be 
the outcome of the various schemes proposed, he thought it proba ble 
that many of the disabilities and handicaps under which they had 
hitherto laboured would be removed. 

UNITED RIVER PLATE TELEPHONE CO. (LTD.)}—The gross earnings 
for the vear 917 amounted to €793,669. 10s. Sd., and the gross 
maintenance and other charges in Argentina and = London” were 
£528,251. lis. Iod., leaving a profit of £265,418. 4s. 10d. Deducting 
interest on debenture stock, dividend on preference shares to Dee. 34 
1917, and interim dividend on the ordinary shares (£72,100) and adding 
amount brougat forward (£6.984 Lis. Sd.) the available balance is 
£200 307. 16s. 6d. The directors recommend a tinal dividend of 5s. per 
share on the ordinary share capital, making, with the interim dividend 
paid in November last, a return of 8 per cent. for the vear, tax free 
(£81,000); a sum of £2.000 is devoted to the staff provident fund; 
£60000 placed to reserve, and {40,009 to reserve (war contingencies) 
fund, leaving €17,307. 16s. 6d. to be carried forward, 


City Notes. 


BRAZILIAN TRACTION, LIGHT & POWER CO. (LTD.)—\ quarterly 
dividend of 14 per cent. has been declared on the fully-patd cumulative 
preference shares. 

CANADIAN GENERAL ELECTRIC CO. (LTD.)—\ quarterly dividend 

£2? percent. has been declared tor the quarter ended June. 

VULCAN BOILER & GENERAL INSURANCE CO. (LTO.'--—An interim 
dividend of 9 per cent. (4s. Gd. per share), less tax, has been declared 
on the ordinary shares. 


The Round Table. 
By “KVA.” 
Bon mot of the LM.EB.A.: V Where js my chairman 2” 
* * * * 

For the titst time since the war the LM F.A. Convention is to be 
held out of London. This is a great compliment to President 
Watson, who will weleome the members next Thursday at the Town 
Hall, Manchester. 

* * * + 

The electrical industry is greatly honoured in the knighthood of 
Mr. T. O. Callender. To understand that the new knight, whose bon- 
hommie is his chief characteristic, wishes to be known as Y Sir Tum, 
and not ~ Sir Thomas.” 

* * * * 

The Hun never had a sense of humour even before the war. He 
now sees only methods of frightfulness in our old friend the electric 
shocking coil, Evident!y Fritz disagrees with such treatment, if the 
following is to be believed :— 

“The drastic method for nerve troubles adopted in several German 
military hospitals is of such a character that, according to a Munich 
telegram to the “ Koelnische Vokszeitung.” regular revolts against It 
have occurred, the hospital wards being demolished. The hospital at 
Rosenheim was burned down, presumably owing to incendiarism by a 
patient so treated. An electric current is employed, and so great 18 the 
pain that many of the patients tremble and often scream before the 
actual application, and under the effects of the current their shouts are 
often heartrending. Patients have often run away from the doctor 
applying the treatment. A whole series of questions on the subject are 
now being put by members of the Reichstag. 
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Notes. 


A British Magneto Industry in Being. 


On another page we refer to a visit of a Press party last 
week to several of the works of manufacturers of the British 
Ignition Apparatus Association. In the first place we would 
like to record our satisfaction at the co-operative spirit which 
has brought together many old rivals, and established a new 
industry which ought never to look back. It is not necessary 
for us to detail the circumstances under which the German 
magneto monopoly arose and firmly established itself in every 
country where motor cars, aeroplanes and gas engines were 
manufactured. At the outbreak of war the authorities dis- 
covered that a ‘‘ key ” industry was in enemy hands, and in 
a manner typically British they proceeded to investigate and 
found that one firm, Messrs. Thomson-Bennett (Ltd.), were 
practically the only makers of magnetos, and their output 
did not exceed 100 machines per week. Considering such a 
state of affairs, it is remarkable that the entire industry of 
motor-car and aeroplane production did not break down. 
Presumably, large stocks of enemy magnetos were available, 
and whilst these were being exhausted the British magneto 
industry was brought into being. This industry has succeeded, 
as is evident from the fact that 300,000 magnetos have been 
produced for war purposes alone. This is an astounding 
achievement, and shows what British engineers can do. It 
may be recalled that Germany was obsessed with the idea 
that she was the only country that could build successful 
magnetos, and she circulated the story that there was some- 
thing peculiar in the air of Stuttgart, whence the Bosch 
magnetos emanated, and thus the product was unobtainable 
in any other part of the world. Such a fable is typically 
German, but the British manufacturers can now settle them- 
selves to living it down. Weare glad to assist in refuting such 
extravagant claims,and to put on record the far more interesting 
fact that magnetos for all purposes are now available from 
British factories, and that their design and efficiency are above 
reproach. We must congratulate the Associated Manufac- 
turers upon the results so far obtained, and we are confident 
that with the approach of peace conditions they will meet 


Last week an interesting discussion was held at the Physical 
Society on “ The Teaching of Physics in Schools.” It is, 
perhaps, well to distinguish in this connection between boys 
of 12 to 15 years of age and those that are older. We doubt 
if the importance of the younger class has been sufficiently 
recognised. It is true, of course, that no serious work can be 
expected from such juveniles, but it must be remembered that 
the mind at that age is very receptive, and it is highly de- 
sirable that there should be a rapid enlargement of ideas. 
It is general knowledge rather than precise information that 
is needed, and from that point of view the teaching should 
rather be descriptive than by means of measurement. We 
do not think there is anything much less inspiring than the 
determination, for example, of specific gravity and the use 
of all the time-honoured hydrometers which are never em- 
ployed in practice. Practically work of this kind only leads 
to the idea that physics is an uninteresting subject. 

n 
The Boy’s Point of View. 

Ir is essential that the point of view of the average boy 
himself should be borne in mind. There is little doubt that 
the schoolboy likes to see something happening. It is for 
this reason that chemistry may be more attractive than physics 
when it is a question of work in the laboratory, for in the mind 
of the schoolboy there is always a chance of an “ explosion ” 
in the chemical laboratory which lends fascination to studies 
in that department. Nor should we look upon such ideas as 
being due merely to idle curiosity, for it is only by maintaining 
interest in a subject that information is rapidly absorbed. 
The carrying out of measurements has little educative value 
unless the pupil is interested. For this reason it may be said 
that the determination of thermal capacity is not a suitable 
experiment, whereas the bubbling of steam into cold water is 
more instructive, because in this case the boy at once apprecj- 
ates that something is happening. Fifty years ago there was 
more excuse for a wrong attitude in matters of this kind than 
at the present time, for now there are so many everyday 
applications of physics that many physical principles can be 
taught very easily. This is particularly the case with 
electricity. As examples of such applications we need merely 
mention the thermos fiask, the electric bell, the telephone 
and the gramophone. From the point of view of producing a 
suitable mental response, lectures should, as far as possible, 
be of an experimental character. From this aspect probably 
a single course of Christmas juvenile lectures at the Royal 
Institution are of more value than a whole term of physics at 
an average school ; but, of course, these lectures are of a very 
high standard and the same class of demonstration cannot be 
expected in schools. Nevertheless, there are many simple 
experiments wh'ch are instructive, and probably the only 
serious objection to such courses is the fact that the average 
examiner will hold totally different views. Unfortunately, 
the harm that examiners can do is considerable. 
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Industrial Safety. 


AT the Industrial “‘ Safety First ” Conference, held at the 
Mansion House on June 12, a resolution was passed putting 
on record the determination of the London “‘ Safety First ” 
Council to extend their operations to the industrial field. The 
Council has done a great deal of very useful spade-work in 
connection with the diminution of accidents through traffic in 
streets, and it is no doubt due in a large measure to their 
efforts that the number of accidents, which rose in a somewhat 
alarming manner in the period following the outbreak of war, 
seems now to be once more diminishing. There is ample scope 
for their efforts in the industrial field, and we have no doubt 
that the National “‘ Safety First ” Campaign which it is pro- 
posed to organise will have a useful effect in this country, as 
has been the case with similar efforts in the United States. 
Lord LEVERHULME, who presided, referred especially to the 
enterprising action taken by many American firms to en- 
courage care on the part of their workpeople—a matter of 
great importance in the United States, where, notwithstanding 
such efforts, the accident rate in factories is considerably higher 
than in this country. A point of importance referred to by 
Mr. G. H. Roserts, Minister of Labour, was the common 
ground such action affords for masters and men. He suggested 
that the organisation of safety measures might well form one 
of the matters to receive attention from the Joint Industrial 
Councils proposed in the Whitley Report. Such councils, he 
urged, had a much wider field of action than the mere settle- 
ment of disputes regarding wages, and the elimination of 
accidents can only be effected by co-operation between the 
employer and employee. At such a time as the present, when 
the death-roll of the war is so heavy, and the circumstances 
under which much industrial and munitions work is done at 
home are necessarily more hazardous and inimical to health 
than in normal times, there is a special reason for advocating 
safety measures. We wish the new movement every success. 

ona 


Water Power in India. - 


WHILE so much discussion is taking place regarding electric 
power development in this country, it is most instructive to 
obtain particulars of undertakings elsewhere. On the 
Continent, especially in Germany, a great deal appears to be 
contemplated in the near future. and the more remote parts of 
our Empire are also giving the question serious consideration. 
The Paper by Mr. ALFRED Dickinson, recently read before 
the Royal Society of Arts, describes a large and most interesting 
development in India, the Tata hydro-electric undertaking, 
which is to produce 100,000 H.P. by hydraulic methods, in 
valleys which from time immemorial have been dry for nine 
months of the year. Large lakes have been formed by con- 
structing dams across three valleys, from which water is con- 
ducted in an open duct 44 miles long. The full scheme pro- 
vides for 86,000 H.P., divided into eight main sets of 12,000 H.P. 
each, and eight step-up 10,000 kw. transformers, each of which 
weighs as much as 24 tons, and requires 8 tons of oil. Trans- 
mission is made from the power house at Khopoli to the island 
of Bombay, a distance of 43 miles. Various native States 
(Kashmir, Patiala, &c.) have hydro-electric installations on a 
relatively small scale, but the possible future developments 
far exceed anything yet undertaken. Thus, by constructing 
a dam across a valley in the Western Ghats water from the 
Koyna river could be harnessed to produce 300,000 H.P. con- 
tinuously ; the author has also been investigating the possible 
. use of the irrigation lake at Periver in the Madras Presidency. 
In the discussion, Sir Francis YOUNGHUSBAND referred to the 
vast water-power located in the great rivers coming down from 
the Himalayas, and remarked that to harness the Indus itself 
would not prove a greater task than that undertaken at 
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Niagara. India, in short, is a land of great electrical possi- 
bilities, and there is no doubt that its industrial development 
will ultimately demand the full development of its water- 
power. 

ae 
Engineers and Appropriate Military Service. 

THE manner in which engineers have not been used in the 
most appropriate way in military service during the war is 
notorious and lamentable. Young engineers of the greatest 
promise have been sent int» the firing line and have lost their 
lives, and in this way the country is the poorer. The author- 
ities are pow beginning to realise that it may be better to em- 
ploy engineers as engineers. This point of view will no doubt 

ppeal very strongly to the older men who are now being 
called up. Many of our readers are probably already aware 
that the Council of the Institution of Civil Engineers has taken 
steps to provide its members with certificates indicating their 
qualifications, so as to secure, if possible. suitable allocation 
of their services. It appears to us that this is a very desirable 
step, and we suggest that the Council of the Institution of 
Electrical Engineers might do well to consider the desirability 
of issuing similar certificates to its members in order that their 
professional status may be maintained under military condi- 
tions. 

— 


Government Dealings with Capital and Labour. 


Tue relations of the Government with Capital and Labour 
are far more intimate at the present time than they were 


‘ before the war and more intimate than they will be after the 


war terminates. It is well, therefore, that when the Govern- 
ment finds it necessary to deal with problems affecting either 
Capital or Labour that they should adopt the most direct 
methods of negotiation. Hitherto various methods have been 
adopted. In a manifesto which has been issued by the 
Industrial Reconstruction Council, and which we give on 
another page, it is suggested that the Government might 
establish the principle of co-operation in such dealings to 
a greater extent, and should adopt the uniform practice of 
consulting only joint bodies representative of both employers 
and workpeople. The principle is stated that any commercial 
industrial matter ought not to interest the Government unless 
it interests both Labour and Capital. While we think it may 
be difficult to adopt this principle at the present time when 
joint councils have been formed in only very limited numbers. 
there is nevertheless a very strong case for the view that the 
Government should negotiate only with such councils where 
available. The results so obtained would be on a much more 
representative basis and more satisfactory than when nego- 
tiations are carried through with either Capital or Labour 
alone. 


a o a a a a 


The Rockefeller Foundation—We have received the 
Report of the Rockefeller Foundation for 1917. The Founda- 
tion appears to be undertaking e great deal of valuable public 
health work and medical education in various parts of the 
world. Special prominence is naturally given to those aspects 
of the work which have an immediate application to the war, 
and we notice an account of the special courses at the War 
Demonstration Hospital, which are attended by many officers 
in the United States Army and Navy. Much research 19 
undertaken on such matters as mental diseases, infantile 
paralysis and tuberculosis, and there is an interesting account 
of the study and treatment of special occupational diseases m 
Ceylon, China and elsewhere. Extensive campaigns are now 
being undertaken in combating malaria and yellow fever: 
and the scope of the work is rightly designated as inter- 
national. 
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Therapeutic Action of Ultra-Violet Light.—The portion 
‘of the ultra-violet spectrum that is most useful for therapeutic 
‘work has been the subject of some discussion, and a communica- 
tion by Mr. C. A. Schunck to a recent issue of the “ Journal ” 
of the Réntgen Society throws some light on this subject. 
‘The effect was studied by observations of the influence of a 
Specified exposure on the forearm and appeared to be greatest 
in the region 2,350-2,500 uu. ` The limitations of the region 
are somewhat indefinite, and there is also the possibility that 
the most effective wave-lengths may vary according to the 
‘exact nature of the therapeutic treatment. 


Birthday Honours.—In addition to the list given in our 
last i: ue, the following honours have been conferred :— 
C.B E.—Mr. Charles Ashton Lister, J.P., Chairman of M. L. Magneto 
Synd. (Ltd.) and Director of R. A. Lister & Co. (Ltd.). 
M.B.E.—James R. Schofield, principal and director South Wales 
Wireless Training College ; Dempster Smith (Mirrlees, Bickerton & Day) ; 
Lt. Cyril J. Strother, technical officer (wireless duties) R.A.F.; John Hy. 
Ward, acting first assistant electrical engineer, Department of Director 
of Dockyards and Repairs, Admiralty ; Chas. Arthur White, principal, 
Aston Technical School, Birmingham; John Edgar Williams, chief 
‘electrical engineer, Public Works Department, Sudan Government. 
_O.B.E.—Mr. John Moxon, chairman of the Newport (Mon.) Electricity 
and Tramways Committee, is a recipient of the O.B.E. Mr. Moxon is 
also vice-chairman of the Parliamentary Committee, chairman of the 
Newport Harbour Board and secretary to the board of management of 
the Newport National Shell Factory. - i g ; 
Glasses for Protecting the Eyes from Injurious Radiation. 
—Technologic Paper, No. 93, issued by the Bureau Of 
Standards, Washington, summarises some researches by 
Dr. W. W. Coblentz and Mr. W. B. Emerson on various 
protective glasses. The Paper contains a considerable amount 
of new data on the spectral transmission of glasses suitable 
for protecting the eyes from injurious rays, e.g., euphos, fieuzal, 
akopos and noviweld glasses. An appendix is added which 
gives the transmission of the radiations from a gas-filled 
tungsten lamp ; a magnetite arc, and a quartz mercury vapour 
lamp through various glasses, thus showing in a condensed 
table the protective properties afforded by these glasses. 
Those interested may obtain a copy by addressing a request 
to this Bureau. 


The “Faraday House Journal.’’—The “ Faraday House 
Journal ” for the Summer Term (1918) contains a readable 
series of editorial notes on educational topics. “ Education 
After the War,” a subject that is being much discussed, being 
one of the points dealt with. Some criticism is levelled at the 
proposal to make English practically a compulsory subject in 
all examinations, but we think it will be agreed that facility 
to express their thoughts clearly is very desirable in technical 
Students, and an accomplishment that is too often wanting 
at present. Stress is laid on the function of an educational 
system to discover ability, which is emphasised in the Report 
of Sir J. J. Thomson’s Committee. Other matters dealt with 
include the apprenticeship system, vocational bureaus and 
school science. There is also an abstract of Mr. H. L. Ballard’s 
Paper before the South African Institute of Electrical Engineers 
on Three-Phase and Ward-Leonard Equipment. We note 
references to the doings of many old Faradians in the war, 
and a list of present students who have been allowed to 
suspend their course temporarily. | 


: Obituary. 


Prof. F. Bkaun.—The death of Dr. Ferdinand Braun occurred at a 
Brooklyn hospital on April 14 last. 

Prof. Braun was born in Fulda, Germany, in 1850. He became pro- 
fessor of physics at the University of Marburg in 1876, and in 1880 he 
accepted a call to Strasburg. In 1883 he was appointed professor of 
physics at the Technische Hochschule, Karlsruhe, and in 1885 he went 

, to Tubingen, returning in 1895 to Strasburg University, where he re- 
mained until he went to the United States in 1914 as a witness in litigation 
between the Marconi Wireless Co. and the German company which built 
and operated the wireless station at Sayville. Prof. Braun’s early work 
related to the oscillations of elastic strings and rods, but the greater part 
of his later work was electrical, more particularly in connection with 
wireless telegraphy. He constructed the cathode-ray tube, which is 
known by his name, for the study of high-frequency currents. Much of 
his work was concerned with wireless telegraphy and kindred subjects. 
In 1898 he showed that rapid electric oscillations which are conducted 
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through water or moist earth can be used at considerable distances for 
signalling purposes. In 1900 Prof. Braun wrote a Paper describing his 
wireless telegraphy, and in his brochure on “ Wireless Telegraphy 
through Water and Air ’(Leipzig, 1901), he gave some of the results of 
his work. Later, he showed how, by means of two receiving wires, 
wireless messages could be received when they come from a determined 
direction, while those from another direction could be excluded, and in 
1902 he proved how this was possible with wires placed in an oblique 
position. In the winter of the same year he invented a method which 
permits the energy of the sender to be increased at will. In January, 
1904, he succeeded in producing by means of ordinary light waves the 
effect produced by Hertz with electric waves, thus giving the first direct 
proof that ordinary light consists of electric waves. Shortly after he 
showed that very fine isotropic dielectric strata behave as double-refrac- 
ting crystals. In 1905 he successfully concluded his experiments, which 
extended over some years, as to the practicability of sending wireless 
messages principally in one direction, and in the autumn of 1906 he de- 
scribed a new form of detector for electric waves. In December, 1910, 
he received (with Mr. Marconi) the Nobel prize for physics ; and in the 
summer of 1910 he showed that with very tine transparent gratings only 
the electrical components parallel to the gratings are deflected. 


DEATHS ON ACTIVE SERVICE.—The following deaths are reported: 

Sec.-Lieut. B. Ritsen (M.G.C.) is presumed to have fallen in action. 
He was at one time a Faraday House student ; from 1905 to 1907 was an 
engineer at Necaxa, in the service of the Mexican Light & Power Co., and 
was afterwards engaged with Callender’s Cable & Construction Co. until 
the outbreak of the war On Oct. 9 last he was in command of a section 
taking up ammunition to the guns at the front. He went forward to 
reconnoitre and never returned. | 

We regret to learn that Capt. H. E. Turner, late mains superintendent 
at Hull, nas been killed in action. Capt. Turner had been awarded the 
Croix de Guerre, and was also a Chevalier of the Belgian Order de la 
Couronne. 

Pte. Geo. Mercer (Northumberland Fus.), also formerly employed 
in the Hull electricity depot, has also been killed in action. 

Pte. Glyn Griffiths (Cheshire Regt.) is officially reported killed. Pre- 
vious to joining the Army he was employed at the Pontypridd electricity 
works. 

Gunner. G. F. Willett (R.G.A.), of the secretarial department, County 
of London Electric Supply Co., has been killed in action. 


Personal. 


Mr. Malcolm Leggett, F.C.I.S., has resigned his position as sec- 
retary of Pritchett & Gold & Klectrical Power Storage Co. (Ltd.).’ 
Communications should be addressed to him, c,'o Uhartered Institute 
of Secretaries, 59a, London Wall, E.C. 2. Mr. Leggett was secretary 
of the Electrical Power Storage Uo. tor several years until its amalga- 
mation with Pritchetts & Gold in 1915, 

Capt. A. V. Sinclair, engineer-in-charge at the Swansea municipal 
electricity works, and who enlisted on the outbreak of war, has re- 
ceived his discharge on account of ill-health, the result of gassing and 
trench fever. The Borough Electrical tngineeer has been autho- 
rised to avail himself of the services of Capt. Sinclair on suitable work 
in connection with the department. . 

We are informed that Mr. K. W. Willis, A.M.L.E.E., electrical 
engineer on the staff of the Director of blectrical kngineering, 
Admiralty, has been appointed to represent the Director in Man- 
chester in regard to work in progress in the north-west area of 
England. i | _ 

Mr. H. M. Schofield, of the secretarial department of the County of 
London Electric Supply Co., has received his commission as a Flying 
Officer in the R.A.F. 


Arrangements for the Week. 
FRIDAY, June 21st (to-day ). 
INCORPORATED MUNICIPAL ELECTRICAL ASSOCIATION. 


9.30a.m. At the Town Hall, Manchester. Council meeting. 
10 a.m. Resumed discussion on ‘' Electric Power Supply.” 
11.30 a.m. Annual General Meeting. 


3 p.m. To re-assemble if necessary to complete any adjourned 
business. 
THURSDAY, June 27th. 


Roya. Society OF ARTS. " 

£ p.m. At John-street, Adelphi, London, W.C. Annual General 

Meeting. ; 
FRIDAY, June 28th. 
PHYSICAL SOCIETY. 

p.m. At the Imperial College of Science, South Kensington, 
London, S.W. Papers to be read on “ A New Method of 
Measuring Alternating Currents and Electric Oscillations,” by 
Mr. L Williams, M.Sc., and ‘‘ A Demonstration of Coupled 
Vibrations,” by Prof. E. H. Barton, F.R.S., and Miss H. M. 
Browning, B.Sc. 
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Modern Development of Large Hydro-Electric 
Power Schemes. 


By C. FRED. HOLMBOE, B.Se. 
Summary.—The extent to which a hydro electrio plant fulfils its expectations depends largely upon previous careful investigations 


of the conditions. 


This is particularly the case in regard to the amount of water available. 


The author outlines the procedure 


that should be adopted, and in conclusion he gives details of three cases of very cheap water-power development. 


- = 


I. 


The electro-chemical and electro-thermal industries require 
large quantities of power per unit of produced goods, and 
consequently the cost of the power represents a substantial 
proportion of the total production cost. There are special 
branches of the electro-chemical industry in which the cost 
for power 1s up to 90 per cent. of the total production cost, 
including depreciation, maintenance, raw material, labour, 
power, overhead charges, &c., and a proportion of 50 to 60 
per cent. 1s not uncommon. The rapid development of the 
electro-chemical and thermal industry has, therefore, been 
followed by an equally rapid progress in the building of large 
_ power stations, and preferably hydro-electric power schemes, 

as the power produced by water is, up to the present time, 
far cheaper than any other known form of energy. 

The branches of the electro-chemical and thermal industry 
which largely depend upon cheap power are : electro-iron and 
steel works, aluminium, carbide, cyanamide, fixation of nitro- 
gen from the air, carborundum (silica of carbide), gold, lead, 
tin, zinc, magnesia, sodium, alkali, hydrogen, &c. 

The price of water-power varies considerably, and is largely 
dependent upon local ‘conditions and the size of the plant. 
The most economical plants erected up to the present are, so 
far as the author’s knowledge goes, in Switzerland, Norway, 
Sweden and Finland. In Canada the cost of power is usually 
somewhat higher, and in the United States higher again than 
in Canada. This depends partly upon the value of the land 
which in Canada and the States must be submerged in order 
-to obtain the necessary water-reservoirs for regulating the 
waterflow, and partly upon the fact that the machinery is 
more expensive in the States than in the other countries 
mentioned. 

As a rule plants with high falls of 1,000 ft. and more are 
more economical in construction and running than plants 

which only utilise 50 ft. to 100 ft. fall, because the amount of 
water to be handled per kilowatt is so very much less, and 
consequently the reservoirs, canals, tunnels, pipes, &c., can 
be smaller in proportion. | 


II. 


_The construction of large hydro-electric power stations has 
brought about a number of new problems which, during the 
last few years, have had to be solved. For instance, the 
question of dimensioning the reservoirs in right proportion to 
the power required and the variation in volume of water per 
day, month, year and over periods of years, the friction losses 
In canals, and particularly tunnels, the periodical rise and fall 
of the water-level in intakes at varying load, the friction losses 
in pipe-lines, as well as the critical rise in pressure in big pipes 
due to varying load, and last, but not least, the night size and 
type of turbine to suit the particular requirements of the plant. 

ome of the first big plants built had to suffer from the fact 
that these problems had either not been sufficiently considered 
when designing the plant, or because the difficulties which 
might occur were unknown at the time the plants were con- 
structed. 

I will, in the following, deal quite briefly with a few of the 
more important points mentioned, leaving out the technical 
details of turbines, pipes and intakes. 

l. Amount of Water Available—The calculation of the 
amount of water available can be based either upon the 
meteorological observation of the rainfall in the catchment 
area of the river, or by direct measuring of the waterflow in 
the river. The latter method is by far the safer, as by basing 
the calculation of the rainfall on the catchment,area, several 
unknown figures have to be taken into account, which makes 


the calculation more or less uncertain. It is, however, essential 
for both methods that observations of the flow of water or 
the rainfall should have been carried out regularly for a long 
time—at least 7-8 years, better 20-25 years—in order to obtain 
sufficient reliable material upon which the size and design of 
reservoirs, tunnels, pipe-lines and machinery can be based. 

Unfortunately, in most countries a regular observation of 
the actual flow of water in rivers has not been carried out, so 
that in most cases the amount of water &vailable for pro- 
duction of power must be based upon-the material obtained 
from the meteorological observatories. 

Strictly speaking, only rainfall observations taken in various 
places of the catchment area can be used for the calculation 
of the water supply from the area. Such material is, however, 
very rarely available, and in most instances the calculation 
must be based upon observations taken a distance away and 
at an altitude different from that of the catchment area. 
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Take Fig. 1 as an example. A is the catchment area of a 
river, R, the average altitude of which is 2,000 ft. above sea- 
level. AtS, 50 ft. above sea-level, the rainfall meter is situated. 
The mean temperature at S is about 60°F., whereas the mean 
temperature at 2,000 ft. altitude is about 35°F. If the pre- 
vailing wind is entering the district in the direction of the 
arrow it is obvious that the rainfall must be very much greater 
in the catchment area than at the observatory, the main 
reason being that 1 cubic ft. of air at the sane degree of 
humidity can hold n ore than double the amount of water at 
60°F. than at 35°F. 

The author would like to quote two examples from his own 
practice in relation to this point. One power station, whose — 
catchment area is similarly situated to that shown on Fig. 1, 
was designed to produce 40,000 kw. continuously ; the cal- 
culation was based upon the rainfall observed at sea-level. 
To-day—after the actual flow of water has been carefully 
investigated—the station is producing between 80,000 kw. and 
100,000 kw. continuously per year (of 8,760 working hours), 
because the rainfall at 2,000 ft. altitude was as an average 
100 in. per year, whereas at sea-level it was found, on measur- 
ing, to be only 48 in. 

In another case the amount of water drained from a catch- 
ment area of 130 sq. km.* was calculated to be 15 m.?/sec. 
by unity drain factor. Seven years’ actual test showed an 

* The author has used, as a matter of convenience, the metric system 
throughout this article, ; 
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average available quantity of water equal to 25 m.3/sec. or 
1-67 times the amount expected. The reason was the same 
as for the first-mentioned case: the rainfall was measured at 
sea-level, whereas some districts of the catchment area were 
more than 3,000 ft. above sea-level. 


If .4 (Fig. 1) represents the catchment area in square kilometres and h 
the actual rainfall in metres, within the catchment area, the amount of 
water Q available in cubic metres per second by unity drain factor is: 

| A.h. 108 
i= 31-5. 19em/see- 


where 31-5. 10% is the number of seconds per year(8,760 hrs. x 3,600 secs.). 
This amount of water will, however, not be available, as some water 
will be lost :— 
1. By evaporation ; 
2. Consumed by plants ; 
3. Prong underground formation of the rock, &c. 
In order to obtain the actual volume of water Q we must multiply 
Q, by the drain factor oc: : 
Ah. 
Q=0Q,=0 zy. m/sec. . . . (1) 
a varies with the geological character and the vegetation of the catch- 
ment area between 0-65 and 0-9. 


It is very often advisable to compare the estimated volume of water 


with actual tests made in other districts or countries with about the 
same geological, geographical: and meteorological conditions, and this 
can be done by estimating the specific flow of water from the catchment 
area. This figure is mostly given in litres per second per km.? and is 
found from formuls (1) to be 
Q.107 | 

l q=] ~ litres per second per km?. 

In many countries where the value of water-power has early been 
recognised, the volume of water in the more important rivers has been 
systematically and continuously measured and the results published. 
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Fic. 2.—CURVES SHOWING VARIATIONS IN Fow. 


For instance, the Norwegian Government, through a specially appointed 
Water Board, has for many years measured the rainfall and the flow of 
water in the principal rivers and published the results yearly. The 
publications give the volume of water per month, the observed maximum 
and minimum, as well as the mean volume. 

Table I. shows as an example the maximum, mean and minimum 
specific volume of water in four Norwegian rivers :— 


Table I. 
Catchment | Litres per sec. per km.? 
Name of river. | area in ra —— — 
| 8q. km. 4. | Max. © Mean: Min. 

T Klaraely oo 1709 | 58 13-7 3-2 
Fedeelven ........ er rere | 211 | 593 ; 47:5 3°8 
Aurlandselven ................... 714 798 49°5 2-5 
Blaaelven .............cccccccccec, ! 152 | 800 138-0 4:0 


— 


It is hardly necessary to point out that actual measuring 
of the volume of water passing through the river is the only 
way to obtain reliable figures on which to base the calculation 
of the amount of power that can be obtained. Particularly 
in cases where the water in the catchment area in autumn, 
winter and spring is accumulated in the form of snow and ice, 
this method is the only reliable one. 

When the volume of water in the river is estimated or 
measured, it is advisable to make a diagram of the variation 
in the flow of water as an average per week, per year and over 
a period of years (if possible 20-25 years). Fig. 2 shows an 
example for six years. The curve 1 represents the average 
Weekly variation, the line c-d and the curve 2, the average 
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flow per year, and the line a-b the average flow over a period 
of years. 

It is clearly shown on this figure that if the power supply 
is based on an average volume of water equal to Qm.*/sec. 
it is necessary to provide for one or more reservoirs to store 
the water during periods when the water supply is in excess 
of requirements, so that this stored water can be used at such 
times, as the supply is less than the estimated average. If 
the size of the reservoir is such as to allow for an average 
volume of water being used equal to Qm.?/sec. over 8,760 hrs. 
per year for a period of, say, 20 years, this regulation is called 
a 100 per cent. regulation. Very few plants, however.fare 
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Fic. 3. 


built for such an extensive regulation, as the cost involved is 
generally not justified. 


2. Water Reservoirs—In order to reduce the cost of the 
reservoir it is general practice to utilise lakes or the natural 
valley-formation of the land in the catchment area, as storage 
basins. The ideal position of the reservoir is,'as shown in 
Fig. 1, the point L, where the water is to be taken through 
canal, tunnel, or pipes to the power house. If the lake is 
higher up in the river it will not be possible to accumulate 
the whole available amount of water in the reservoir. In 
many cases it is necessary to utilise a large number of lakes 
in the main catchment area as reservoirs, and each lake, 
with its own catchment area, must then be treated separately. 


The economical utilisation of the natural formation of the 
land, lakes and valleys, as reservoirs, requires great skill and 
experience on the part of the engineer, as generally large 
expenditures are involved in the construction of dams, &c., 
for this part of the plant, and consequently the economical 
success or failure of the whole scheme may depend upon how. 
it is designed and carried out. As to the size of the reservoir, 
this can easily be estimated from the curves shown in Fig. 2. 

As the rainfall varies not only from month to month, but 
also from year to year, it is, as previously mentioned, necessary 
to base the calculation of the size of the reservoir on the 
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waterflow during a series of years. The amplitude of the 
yearly variations has a period of from four to seven years 
(very rarely below or above), so that the time between maxi- 
mum andjminimum yearly supply of water is about 2 to 
34 years.: In the example, Fig. 2, is shown a 3}-years cycle. 
The surplus rainfall in the years 1900-1903 must be accumu- 
lated and\tapped for use during the “ dry ” years 1904-1906. 
In order to find the economical limit of the regulation it 
is necessary to estimate the total cost involved for dams, 
tunnels, canals, &c., at various volumes of water per second. 


Capitalised Cost. 


U 123 135 
Velocity of Water. 
Fia. 5: 


If Q represents the maximum volume of water per second, the 
calculations ought to be carried out for a mean flow of 0:5 Q ; 
0-790; 08Q; 09Q; and Qm.3/sec. These calculations 
reduced per kilowatt output of the station will show that the 
cost increases rapidly with the size of the reservoir, and there 
are very few schemes which show that an extension of the 
‘regulation above 0-9 is economically justified. 

As a rough rule it can be stated that in most cases the 
price of reservoirs must not exceed 4d. per cubic metre of 
water storage capacity. There are, however, cases where 
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power produced by steam or gas is exceptionally high, and 
consequently a comparatively high price for the water power ` 
can be obtained. In such cases a price for the reservoir equal 
to 14d. to 2d. per cubic metre storage capacity may be justified. 
The size of the reservoir in percent of the available volume 
in cubic metres per year in relation to the regulation in per cent 
of the total available volume of water per year, is graphically 
shown in Fig. 3 for four different rivers. The curves are 
based upon continuous full load in 8,760 hrs. per year and on 
actual measured variation in the volume of water over periods 


not less than 10 years. If, for example, the river 1 carries 
100,000,000 m.? water per year, and the power house is 
designed for utilising 90,000,000 m.? per year, equal to 90 per 
cent. regulation, the reservoirs must hold 47 per cent. of 
the total volume per year or 47,000,000 m.? of water. 

In cases where existing lakes are used for water storage it 
is necessary to survey not only the contour lines of the land 
around the lakes, but also the contour lines under the water 
in order to enable an exact calculation of the size of the 
available storage capacity to be made, when raising and 
lowering the M.W.L. 

The capacity of natural reservoirs is always artificially 
increased either by building of dams or provision of tapping 
tunnels (Fig. 4, a and b) or by a combination of both systems. 


3. Tunnels and Pipe-lines.—In the event of the water having 
to be taken through tunnels, which very often—if not as a 
rule—is the case for high-pressure plants, it is always advisable 
to make a very careful investigation as to the most economical 
section of the tunnel, or in other words, to find out the most 
economical water velocity in the tunnel. It is quite clear 
that by increasing the section of the tunnel the cost will at 
the same time be increased ; on the other hand, the friction 
loss in the tunnel and the loss in power will decrease. 
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By estimating the cost of the tunnels for five or six different 
velocities (Curve 1, Fig. 5), and at the same time fixing the 
loss in horse-power at these different velocities due to the loss 
in head by friction in the tunnel, and capitalising the value 
of the equivalent loss in power (Curve 2, Fig. 5) it is possible 
to construct two curves which, when combined, show the 
economical curve for the tunnel. Fig. 5 shows graphically thé 
results of such calculations, and Curve 3 represents the com- 
bination of 1 and 2. It will be seen that for this particular 
tunnel the economical water velocity lies between 1-23 and 
1:35 metres per second. The economical velocity will certainly 
depend to a large extent upon the value of the power, so that 
it pays to run the water through the tunnel at a higher speed 
for plants where the value of the power is low, and vice-versa. 

There is also another limit to the velocity of the water m 
tunnels, and that is the influence of the velocity on the 
fluctuation of the water-level in the intake by varying load. 
As this is\a big problem in itself it will not be dealt with 1 
this article. 

Finally, the section of the tunnel, in cases where small 
quantities of water have to be handled, is limited to the 
minimum section which can economically be excavated. 


As to the loss in head due to friction in the tunnel, Prof. Bazin has 
given the following formula, based upon actual tests :— 


r? 2 
+e, /T 5 
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where /=friction loss in m. 
Wetted surface of the tunnel in m? 


length of the tunnel in metres ° 
a@=tunnel area in m?. 
[=the length of the tunnel in metres, 
v=mean water velocity in m . /sec. 
k=the coefficient of resistance. 


For & Prof. Bazin gives 0-4 to 0-5 for tunnels lined with concrete and 
1-75 for unlined tunnels excavated in rock. 

The author has had the opportunity to check this formula on two 
large tunnels with unlined sections, and found that the value for k given 
by Prof. Bazin is very reliable. On working back from the actual 
measured loss in head the author found that with a water velocity of 
205m. per second k=1-7; with a velocity of 0:24 k=1-64, and 
with a velocity of 0-8 m. per second k= 1-85. 

From these three tests it seems that the coefficient varies within 
about the limits of 1-65 and 1-85, and that 1-75 may be looked upon as 
a very good average figure for technical calculations, based upon a water 
velocity between l m. and 2 m. per second. 

The same method which is used for estimating the economical velocity 
in tunnels can be applied to pipe-lines, as in this case also a curve can 
bs constructed which shows the minimum cost of the pipe at a minimum 

oss. , 
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The friction loss in a pipe with a diameter between | ft. and 5 ft, can 
be estimated from theffollowingfformula :— 


where =the length of the pipe in metres. 
d=the diameter of the pipe in metres. 
v= water velocity in m./sec. 
g=9-81 m./sec.® 
B=0-016 for welded pipes. 
8 =0-02 for riveted pipes. 

The results of tests carried out on a large pipe-line is shown in Table II. 
As the diameter of the pipe decreases in steps towards the power station, 
the mean velocity (v mean) as well as the maximum velocity (v max.) of 
the water in the pipe is given in the schedule. 


Table 'II.—Tests of Pipe-Lines. 


-= Water velocity in Loss in head through friction, 
m./sec. in metres. 
v max. | v mean. Measured. Calculated. 
1, Welded pipes : 1=709-34 m. i 
B82 | 3-74 6-09 5-98 
5:31 2-92 2-97 3-64(?) 
2:80 1:54 1:06 1:05 
1-65 0-90 0:35 0-35 
2. Riveted pipes:| 1=220-5m. + 
3-30 | 2-97 © 1-24 1-32 
2°76 l 2-47 0-81 0-91 
1:45 1-30 0°36 0-25 
0:83 0-75 0:09 0:08 


SSeS > 
Considering the great difficulties involved in carrying out tests on such 
a very large scale, it must be admitted that the difference between 
theoretical calculations and the actual tests is very small. 
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IJi.—Cost or HYDRO-ELECTRIC Power STATIONS. 


The total cost of hydro-electric power stations, including 
dams, canals, tunnels, pipes, power-houses, turbines and 
generators, varies considerably, and is to a large extent 
dependent upon the natural formation of the land surrounding 
the river, the variation in the volume of water passing through 
the river at different times, and, finally, upon the height of 
fall which can be utilised. 

The total capital cost before the war varied between £5 
and £50 per horse-power, measured at the bus-bars,of the 
generator switchgear. A few years ago £50 per horse-power 
was looked upon as the maximum limit, and a scheme which 
showed a higher cost was considered as not fit for development. 
To-day, however, with the high prices for coal, which are not 
likely to be reduced to pre-war prices, it may be profitable to 
utilise even falls which can be developed only at a price 
considerably higher than £50 per horse-power. 

In the following is given a short description of three}plants 
which have been built during the last 10-15 years, and which, 
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to the author’s knowledge, are amongst the cheapest plants 
ever built. In the cost given is not included either com- 
pensation for the right to submerge land in order to obtain 
reservoirs, or any compensation for interference with water 
transport, fisheries, &c. - 

I. Svalgfos Power Station, Norway, belonging to the Norwegian Hydro- 


Electric Power Co. ` 

l. Hydrological Data. 
Catchment area, about .......sssssesosssesesossns 3,100 km.? 
Specific volume of water.........se.ssseessssssesee 32 litres/sec./km.? 
Average ___,, Sg ads E E A 100 m3/sec. 
Regulated ,, » 75 per cent............. 75 >» 

2. Water Turbines (twin-Francis turbines). 
Net tall urini aina e at 46:5 m 
Number of units .......ssoseseesssossesessesssreeceo 4 
Output per unit ssiriises riri ia ies 10,500 B.H.P. 
Total OUGPUt..ccvrsessicccis cease sister sdsescecaasaver 42,000 ,, 

3. Three-phase Turbo-Generators. 
Output per unit oc. .cccccesesesceedceccentueeveses 15,000 k.v.a. 
Power factor aces adaveisciasdinednscieetecsuctecses 0-67 
Pressute ssa iors irae E E ees sank 10,000 volts. 
Revolutions per minute ........sssssseseseresssene - 250 


Figs. 6 and 7 show a section through, and an interior view of the 
power-house. 


146 


The scheme was started in the autumn of 1905 and completed in 
October 1907. The total amount of power is transmitted by means of 
overhead transmission lines, direct, without static transformers, to a 
large factory situated at a distance of about 3 miles from the power house. 

The total cost of the plant was, in round figures, as shown in Table IIL. 


Cost oF PLANT. 


l. Preparatory work, survey, &C.......c.c.cccccscccececeees £5,625 
2. Temporary barracks for workmen and engineers, ` 
constructions of roads, &C.A........cccccceeccseeee ees 9,615 
3. Main dams, canals, tunnels oee 87,785 
4. Foundations for turbines, generators, power house — 13,325 
5. Power house (building only) ................ ccc ec eee eee 7,200 
6. Four water turbines each 10,500 B.H.P., and two 
exciter turbines with accessories ousus. 17,900 
7. Four generators each 15,000 k.v.a., and two exciter f 
dynamos with complete switchgear ............... 33.000 
8. Three miles overhead transmission, 10,000 volt, 
EO) OOOO Peeks ses aceite aa a in 21,000 
9. By-pass (around the dams) for timber ............... 4,414) 
10. Sundry expendit ure, expert s’ fees, &c. 7.400 


TON HOME eee bys tee ce te 


The total expenditure is, therefore, jus 
output of the plant, or £7 per kilowatt. 


£207,300 


Pa 
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TIT. Trdhattan, in the River Gota Al. Sweden, 
Swedish Government.. 


1. Hydrological Data. 


belonging to the 


Catchment area lea. 3,570 km.? 
Specific volume of Water.. 63 litres sec. km.: 
Minimum ,„, Ge. , aia hes da 350 m.3 sec. 
Main canal, &c., designed for..................... 250, 

Regulated ekironta A 71-5 per cent 


Machinery installed during the first building period ended 1911 :— 


2. Water Turbos. (Twin-wheel Francis turbines. ) 


NGC TAN gcc zecoir pe cass heccw a aG 30-5 m 
Number of units aeneae. 4 

Output per unit cc ccccesceceeecees 10,000 H.P 
Total output oo. ecceeeeeesecceces 40,000 ,, 
Ultimate size of the power-house ............... 80,000 ,, 


f 
33 i 
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Fic. 10.—Sectrion or POWER STATION AT TROLPATTAN f 
II. “ Tysso,” Norway.—This plant was originally in the possession of 3. Three: phase Turbo-Generators. 
the Norwegian Hy dro- Electric Power Co., who built the first section Output per unit .............ccccecescsceeesceceacs 11,000 k.v.a. 
of the plant (1906-1908) for a total output of 28,700k.v.a. The data Pease niara a EAEN 10,000 volts 
from the first building period is as follows :— Revolutions per minute ............. TO . 187-5 


1. Hydrological Data. 


Catchment area, about ............ N 378 km.? 
Specific volume of water, about ................ 80 litres/sec. /km.? 
Average „ -> » (total) 2rcccesesnd sc, 30 m.3/sec. 
Regulated ,, » 70 percent. ......... 2l p 
Size of reservoir ..........ccccccccceccegccecaceoecas 250 million m.3 
2. Walter Turbos. (Pelton wheels.) 
INGO Tall, ioni a N NINTA 400 metres. 
Number of units .............ccccccccccccesccceeacs 7 
Output per unit .......c eee ce sceseeeeeeeees 4,620 B.H.P. 
Total Out pues sinesaccscnceeuaston crest cadets 32,340 ,„ 
3. Three- phase -Turbo-Generators. 
Output per unit .........c ee ceceee eee eeseceeeee 4,100 k.v.a. 
Pressute oo os aa ase eae ek ais sabe Sa a Sau teaintev eas 12,000 volts. 
Revolutions per minute ...........cc:.sceeceeceees 375 


The total cost of this station was about £5. 10s. per e.h.p. delivered 
at the switchboard. 

A few years after the power scheme was started it was sold to the 
well-known captain of industry, Mr. Ragnvald Blakstad, who is also 
well known in this country. Mr. Blakstad more than doubled the size 
of the station and increased the regulation to about 80 per cent. This 
extension was completed in 1914, and the total capacity of the old and 
new plants was :— 

7 units each 4,100 k.v.a. = 28,700 k.v.a. 
4 unite each 12,000 ,, =48,000 ,, 


76,700 

The 12,000/14,000 H.P. turbines are double wheel, double nozzle Pelton 
turbines, designed for 400 m. effective head and 250 revs. per min. 

The direct connected three-phase alternators are wound for 12,000 volts 
pressure. Three of these machines, as well as the switchgear, were sup- 
plied by the British Westinghouse, Manchester. 

The cost of the extension per horse-power did not differ’ very much 
from that of the plant first erected, although the extension was carried 
out when prices for material and labour were higher than at the time of 
the first building period. 


Figs. 8 and 9 show the ‘‘ Tysso ” plant after completed extension in 
1914. 


Three independently driven exciters, each developing 350 kw. when 
running 410 revs. per min. 

The station hag been considerably extended since the completion of 
the first building period. On visiting this plant two years ago I was 
informed by one of the officials in charge that the total cost of the plant 
was below £5 per horse- power. 

Figs. 10 and 11 show a cross-section through the turbo-generators and 
the intake, and an interior view of the power-house at Trolhattan. 

It can easily be estimated that the power from these three 
stations can be sold at a price of O-ld. per unit, providing 
the consumer is situated within a radius of a few miles from 
the power station, and that the power is used during 7,000 hours 
ormore per year. Even this low price leaves quite a substantial 
profit on the capital invested. 

The above-mentioned three schemes are interesting in 50 
far as they doubtless represent some of the cheapest hydro- 
electric power plants in the world; but the list of cheap 
plants can easily be extended. The new large plant at Rjukan, 
Norway, developing totally some 240,000 H.P. and completed 
two years ago, does not cost more than between £5 and £6 
per horse-power. The net fall is about 250 metres and the 
size of the units 16,500 k.v.a. at 10,000 volts and 250 revs. 
per min. ` 

It is very doubtful whether we shall ever come back to 
these low prices again. A total cost of £10 to £15 per horse- 
power must to-day be looked upon as the limit, and even £20 
to £30 per horse-power as very reasonable. 


IV. 


Within the borders of the British Empire there are doubtless 
waterfalls equal to a regular yearly supply of several million 
kilowatts. A detailed hydrological survey of the most im- 
portant lakes and rivers is, therefore, of paramount importance 
to the country as a whole. This work, which must be carried 
out under the direction of the Government, should be organised 
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and started as soon a3 possible, because it takes years before 
statistical material fit for practical use can be collected. 

The subject has already received attention in the United 
States, Canada, Switzerland, Germany and Scandinavia, and 
the author believes also in Italy, France and Spain. 

Also the engineering industry must prepare for the demand 
for hydro-electric machinery, particularly water-turbines. 

The manufacture of water-turbines and accessories for 
hydro-electric power stations has, up to the present, been 
practically entirely in the hands of Switzerland, Norway, 
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Sweden, the United States and Germany. It is a remarkable 
fact that although there is a large and increasing demand for 
water-turbines in the British Colonies, the South American 
States, Italy, Spain, France, &c., there is to-day not 4 single 
engineering manufacturer in this country who can supply a 
medium size turbine with equipment. Also in this branch of 
the indystry Great Britain ought not only to be independent, 
but also be able to supply this class of machinery overseas in 
competition with other nations. 


The Teaching of Physics in Schools. 


A conference on the above subject took place at the meeting of 
the Physical Society on Friday’ last. There were a number of con- 
tributions, some of which we give in abstract below 

Sir OLIVER LopGeE, in opening the discussion, remarked that when 
he was a boy there was no such thing as teaching of science in schools. 
He found some difficulty in reaching a conclusion as to the best 
system to adopt. There were many systems, and in all probability 
any system was good provided it was the result of knowledge and 
enthusiasm on the part of the teacher. It was necessary to dis- 
criminate between teaching for specialists and teaching science as a 
branch of general education. ‘The latter was much more difficult. 
He thought it was desirable to take a wide scope without empha- 
sising too much detail. There were two general methods ; one was 
analytical, starting with such an object as the steam engine, and 
coming down to the principles upon which it depended. The other 
was the synthetic method, in which one started with principles and 
worked up. In the British Association report the analytical 


method was advocated rather than the synthetic. He thought it | 


was better to go in for both, and to some extent this depended upon 
the age. With boys he thought it was necessary to start with 
principles, and to work up. For the purpose of education, biology 
was a much better subject than physics. In the case of physics, 
common objects (such, for example, as the top and the catenary) 
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involved too much mathematics, and could not be simply explained, 
Similarly, a simple explanat on could not 
be given of such an ordinary phenomenon as the blue of the sky. 
In teaching, it was most important to make the subject attractive. 
He thought it was a good plan to give boys curves to plot depending 
upon certain properties, after which they might pass on to har- 
monic motion, &c. He felt that too much insistence was often made 
upon the carrying out of measurements. These were no good unless 
the pupil was interested in them. 


In what follows we give a summary of some of the Papers contri- 
buted to the discussion. 


EXPERIMENTAL DESCRIPTIVE PHYSICS. 


Prof. R. A. Grreony: The science teaching in- 
troduced into Rugbv School about 60 years ago 
consisted of lectures and demonstrations. The late 
Prof. A. M. Worthington firat showed that courses 
of practical work with simple appliances could be 
carried out successfully in school physical labora- 
tories. The next stage was the syllabus of physics 
and chemistry put forward in 1895 by a committee 
of the Incorporated Association of Headmasters, in 
which measurement was insisted upon as the chief 
factor in scientific work and the basis of scientific 
reasoning. and it was desired to provide clear ideas 
of scientific method and reasoning rather than to 
cover a wide range of information. The adoption 
of the principles of this syllabus by the Oxford and 
Cambridge Focal Examining authorities, and by 
other bodies has determined the character of 
school instruction in physics during the last 20 
years. Precise laboratory work requires more time 
than didactic instruction. The actual ground 
covered must be less, though the mental training 
is hetter. Hence, secondary schools never pass the 
stage of determining specific and latent heats in 
their course of physics, and pupils leave school 
knowing nothing of the principles of such every- 
day instruments and appliances as field glasses, 
electric bells, telephones, periscopes, spectroscopes, 
dynamos, motors, incandescent and arc lamps, fuses, 
and many other applications of physical science met 
with in everyday life. 

In recent years the teaching of physics has 
become almost entirely quantitative. Now it is 
important to provide trairing in scientific method, 
but it is even more important that every pupil should 
be given a sense of the: wonder and value of 
scientific achievement. Much of the instruction in elementary practical 

measurements of length, area, volume, mass and density should be given 
by the mathematica! staff, and not by the science staff. 

Both Sir J. J.. Thomson’s Committee and the British Association 
Committee on Science Teaching in Secondary Schools urge the necessity 
of directing more attention to those aspects of science which bear directly 
on the objects and experience of everyday life. Every opportunity 
should be taken to counteract the present tendency towards remoteness 
from practice by descriptive lessons in which everyday phenomena are 
explained and the utility of discovery and invention is illustrated. The 
section of the British Association report dealing with principles and 
methods of science teaching states the main points to be borne in mind 
as follows: (1) to train the powers of accurate observation 
of natural facts and phenomena and of clear description of what is ob- 

‘served; (2) to impart a knowledge of the method of experimental 
inquiry which distinguishes modern science from the philosophy of 
earlier times, and by which advance is secured ; (3) to provide a broad 
basis of fact as to man’s environment and his relation to it; (4) to give 
an acquaintance with scientific words and ideas now common in pro- 
gressive life and thought.” 

The most urgent need at the present time is to devise suitable courses 
in which these principles are followed. If the Physical Society can pro- 
duce a practicable scheme of work suitable for all pupils up to about 164 
years of ege, and secure the adoption of the scheme by the examining 
bodies which will award the First School Certificate, a valuable service 
will be rendered to teachers and to education. 


~ 


Puysics IN STATE-AIDED SECONDARY SCHOOLS. 


A. T. Simons: In Secondary Schools the age of nearly all the pupils 
ranges between nine end 17 years. In general the study of experimental 
physics and chemistry is undertaken from 12 to 16 years of age, the 
average amount of.time devoted to science being four hours a week. 
The time is usually equally divided between physics and chemistry ; in 
some schools one subject only is studied during the last year. 

The first year is commonly devoted to preliminary measurements, such 
as those of length, area, volume and mass, but this is now sometimes 
regarded as transferred to the mathematical course. The second and 
third years comprise easy experimental work in hydrostatics, statics, 
dynamics and heat, and a few experiments in light and electricity maybe 
introduced. Pupils in the fourth year are commonly preparing for the 
external examinations requiring either (a) heat, light and sound; or (b) 
electricity and magnetism. 

Nost pupils leave school when this examination of matriculation 
standard has been passed, so that the average boy or girl passes out into 
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theJworld completely ignorant of electrical science, and has no know- 
ledge of its manifold applications. 

School courses of physics assume that work done in school is pre- 
liminary to a fuller course which will be entered upon after school days 
are over: but only a small fraction of the pupils proceed to colleges of 
university rank and continue the study of science in this way. 

The task before the Physical Society is therefore to decide what parts 
oftphysics every educated citizen should know, and what steps should be 
taken to make it easy for the secondary school pupil to acquire this know- 
ledge at school. One improvement desirable is the substitution of a 
more general course of physics for the more detailed and quantitative 
study of a few constituent parts of physics, but this assumes that univer- 
sity authorities will accept such a general course for their matriculation 
examinations. 

Full use should be made of the enthusiastic eagerness with which the 
voung pupil first enters the physical laboratory. What is provided in 
physics in most schools to feed this young enthusiasm ? Instead of 
handling simple apparatus and doing interesting things he finds himself 
working over again problems with which he has been concerned in the 
mathematics classroom. Exercises which require only paper and simple 
mathematical instruments should be transferred from the science course 
to the scheme of mathematics. The work of the physical laboratory 
should begin where the use of water and the balance are necessary. Care 
must be taken to provide the yvoung beginner with variety and interest. 
Measurement may be easily overdone in these early stages, and it is 
desirable to introduce a succession of everyday topics like pumps, 
syphons, floating bodies, &c., the principles of which could be studied 
from working models. 


THE TRAINING OF TEACHERS OF PHuysics. 


Prof. T. Percy Nunn: Physics is more than the sum total of known 
physical truths and physical methods. It is a historic way of intellectual 
life, a living and growing tradition of interest and inquiry, and our 
object in teaching physics should be to initiate the pupil into that way 
of life and that great tradition. 

The first requirement in the training of the teacher is that he shall 
have learnt physics in this sense himself. The teacher should also have 
not only a technical but also a critical or reflective knowledge of his sub- 
ject ; he needs, therefore, to understand the true nature of the materials 
with which he isto work. Scepticism of the instruments of scientific pro- 
gress is a vital part of the business of science. The teacher's prepara- 
tion should include, therefore, a critical study of the history and nature 
of physics. The professional training will include an apprenticeship 
to the practical arts of exposition, class management and laboratory 
management and a liberal course in “ methodology ”-—i.e., @ discussion 
of the distinctive aims of science teaching and of its place in education, 
the proper scope and character of the curriculum in differing circum. 
stances, the principles that should determine the order and methods of 
treatment at ditferent ages of the pupil, and a comparative study of the 
best methods of teaching the more important items in the physics course, 
is also important. 

The training, according to the Board of Education, may be given either 
entirely in a secondary school or in a training college. Neither plan can 
be really satisfactory, and Sir J. J. Thomson's report advocates a middle 
course—i.c, that the student shell spend one term in a training college 
or university training department, and two terms as a student-teacher in 
a secondary school, This compromise still fails to provide for effective 
correlation between the theoretical work of the training college and the 
practical work of the school, but it recognises the necessity of combining 
the two factors which the Board's schemes divorce. Training colleges 
only should be to the teaching profession what the Staff College is to the 
Army : centres where the experience of the profession finds its clearest 
and most conscious expression, laboratories of pedagogical research and 
clearing houses of educational ideas, foci of educational thought and 
enthusiasm. 


THe Teacuixe or Puysics AT OSBORNE AND DARTMOUTH. 


Mr. C. E. Asurorp: At Osborne the education is framed to meet 
the fundamental requirements of the average naval officer, who, however, 
may specialise in varying degree. Cadets should develop.into men of 
action rather than students, ready to learn for themselves by observa- 
tion and experiment. They must be many sided, keen on everything, 
from machinery to strategy ; they must possess or cultivate the power to 
make instant decisions. and an aptitude for improvising means to meet 
novel conditions ; they must have their knowledge at call, and not merely 
know where it is to be found; they must face facts and abhor pre- 
judices. Such an analysis suggests that experimental science should be 
an admirable discipline for them. 

Cadets enter Osborne at 13 and normally end their general education 
on leaving Dartmouth about 17. After this they take a technical 
course of eight months in special cruisers, and then go to sea as officers. 
The course in physics begins with hydrostatics. Cadets also begin at once 
in the laboratories and engineering workshops. 

The rapid alternation of theory and actual practice throughout the 
course is favourable to both. 

During following terms the subjects taken are statics, heat, mag- 
netism and direct-current electricity, kinetics and hydrostatics. The time 
devoted to them is roughly three or four hours a week in lectures, one 
hour for preparation and two in the laboratory, There is more applied 
than pure physics in those subjects that are dealt with. | Practically 
every cadet who enters Osborne takes the passing out examination. and 
is put through the fall course, The practical nature of this compound 
of pure and applied physics with en sneering seems to appeal better to 
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the average boyish intelligence than does pure physics alone. The 
abler cadets of cach batch are given work that is more difficult and more 
generalised and abstract, as a foundation for the specialist courses which 
they will take later. 

Many problems have presented themselves: one is the question of 
text-books. A text-book written for the prescribed course, however, 
gives no practice in extracting items of knowledge from the mass of 
irrelevant material; in this respect we must sacrifice speed of progress 
for ultimate gain. 

The relation of mechanics to phvsics is another diffenltyv. At Osborne 
and Lartmouth cadets are concerned from the first in their engineennz 


with mechanical ideas, and it is necessary to start serious work in statics 


as part of the science course earlier than would seem advisable on other 
grounds, and to introduce kinetics as soon e+ cadets are at all ready for it. 
The method of teaching must be adapted to their special needs. 

Several methods of teaching the earlier stages of electricity have 
been tried; that which has proved most satisfactory is a term’s work 
of a qualitative and unsystematic kind, dealing with the behaviour of 
such things as electric bells, dvnamos, motors, Induction coils, primary 
cells, resistance coils, &e. Then follows the electrolytic measurement of 
current: next the electrostatic voltmeter, using voltaic and not fne- 
tional electricitv. With the ability to measure current and P.D., Ohms 
law can be verified, and the conception of resistance deduced. It has 
been found that this process results in an absence of the confusion 
between current and P.L. which is common among beginners. 


THE PLACE or PHYSICS IN THE GENERAL EDUCATION OF Boys UP TO TAE 
AGE or 16. 


Mr. C. L. Bryant, after some preliminary discussion of the functions 
of science in general education, presented abstracts from ‘* Science for 
All,” a scheme of work drawn up by the Association of Public School 
Science Masters, designed to require a minimum of six hours for two 
vears. A summary is given of the ground covered in the scheme, which 
comprises subjects included under general science, mechanics and 
hvdrostatics, heat, light, magnetism and electricity. 


Trade Parliaments and Their Work. 
By E. J. P. BENN. 
IX. STATISTICS. 


Scientific research as a subject which should be taken in hand 
by every trade is fairly well understood, and the day is past when 
it is necessary to indulge in any very elaborate arguments and to 
prove that our industries are in need of a closer acquaintance with 
science. Ntatistical research is every bit as important, but this 
branch of co-operative action is not so well understood. When 
Trade Parliaments are the rule and trades have got into the habit 
of working together and begun to see the advantages which arise 
from a close study of the interests of the whole as well as their 
individual interests, one of the most engrossing topics of discussion 
will be this matter of statistical research. Twenty-ħve years age 
the average English business man regarded the chartered accountant 
as an up-to-date fad that might be useful to the company promoter 
or the Yankee, but that he was far too busy to bother with. The 
chartered accountant was, in fact, classed with the telephone and 
the typewriter as a matter below the serious attention of the mani- 


facturer, who was busy with what he then regarded as the more 


serious side of trade and industry. We have lived to see that folly 
disappear and the day arrive when even the smallest tradesman 
is not content unless his annual accounts are promptly produced 
and properly certified. The advance in industry in the lifetime 
of the last two generations is in no small measure due to a greater 
appreciation of the value of accurate accountancy, but statistics 
go far beyond what is properly called accountancy. The modern 
business possesses not only a counting-house which is charged with 
the function of recording completed transactions in £ s. d., but it 
possesses also various statistical systems which have nothing to do 
with the counting-house proper. Stock records, costing systems, 
comparative figures, charts showing increases and decreases, every 
item of expenditure or revenue worked out in percentages, overhead 
charges reduced to a part of the cost of every article turned out, 
and so on. In fact, the present generation has advantages from an 
intimate knowledge of the exact workings of individual businesses 
which have been the principal cause of the increase of production 
and the decrease of price, which has been the tendency for years past. 
The next move in this important evolutionary process is to extend 
the knowledge thus acquired from individual businesses to whole 
trades, This step is a natural one and, indeed, has already been 
taken to some extent in some of our more progressive industries. 
The bedstead trade was probably the first to understand the value 
of statistical research. ‘The first bedstead combine was built upon 
a costing system which was the result of the combined wisdom ° 
all its members. The immediate result of the introduction of that 
system was the rapid reduction in the cost of bedsteads. Most 
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readers can well remember the old iron bed with solid sides and ends, 
and weighing some hundredweights. When the bedstead makers 
began to get out figures showing the amount of metal in each of 
their patterns their attention was turned to the waste of material 
in this respect, and the result was the util'sation of angle iron instead 
of solid barr, and much stronger beds, containing only a fraction 
of the metal, were immediately put upon the market. 

Printing is another trade in which a co-operative costing ststem 
has been introduced. The Master Printers’ Association now pub- 
lishes most. detailed schedules from which any printer can ascertain 
what are his true costs, or, at all events, what they should be 
Statistical research does not, however, stop at the costing system. 
Dr. Ripper, the Vice-Chancellor of the University of Sheftield, has 
published a diagram which shows in a very graphic manner the 
advantages of statistical research by whole trades. He presupposes 
an article which is made by two firms which involves four processes, 
and which is put upon the market at a sovereign. Under the old 
competitive system both firms were convinced that they were pro- 
ducing this article in the most economical way because both were 
able to market it at the same price, but inquiry shows that the first 
firm had a very economical way of performing the first and third 
processes and a very extravagant way of doing the second and fourth 
processes, while the second firm had discovered quick ways of 
accomplishing the second and fourth, and were entirely out of date 
in their methods with regard to the first and third. The result 
of the inquiry was that each firm adopted the best two methods 
of the other two, and the article, instead of costing a sovereign, was 
promptly marketed at 12s. 6d. 

This was a very simple case in which two firms were invélved 
and four processes ; but, as with most articles of commerce, there 
are large numbers of firms and, perhaps, forty processes, the possi- 
bilities of economy by means of comparative statistics are very 
much larger than is generally realised. The National Pottery 
Council, the first of the Joint Standing Industrial Councils under 
the Whitley Report, has adopted among its objects the preparation 
of statistics as to costs, markets, materials, stocks, wages, and 
average profita, and it is hoped that each Trade Parliament will 
‘undertake similar duties. 

In touching upon this subject it is very necessary to emphasise, 
for the satisfaction of the timid, that the introduction of any such 
system of statistical research would not in any way interfere with 
the liberties or the secrets of individuals. The suggestion is that a 
chartered accountant should be appointed as a sort of auditor- 
general to the trade. and that he should collect his information in 
much the same way that the income tax surveyor collects his figures 
to-day. The chartered accountant could, of course, be trusted to 
treat the figures with professional secrecy, and he would publish 
from month to month the averages which he was thus able to work 
out. The result would be that the trade would discover that the 
materials used in a given line averaged, say, 40 per cent. of the total 
cost. The manufacturer whose own figures showed 45 per cent. 
would know at once not only that he was 5 per cent. above the 
average, but as the average was the result of his own figures and 
others, that somebody was doing even better than 40 per cent. 
This would be the only stimulus required to make that manufacturer 
Sa bee matters more closely, and general economy would be the 
result. 

There is, as I have said, no end to the possibilities of trade statistics. 
Information as to stocks in different parts of the country would 
probably disclose the fact that certain districts were regularly over- 
stocked with certain goods and explain the peculiar variations that 
occur in prices in different localities. When the auditor-general 
for a trade had exhausted the possibilities for statistical research 
at home he could begin to collect information with regard to the 
same trade abroad. Traders might in this way secure the inestim- 
able advantages that have accrued to the pottery trade in America 
as a result of the detailed comparison that has been made between 
the figures of that industry in England, Germany, and the States. 

Statistical research must be looked to to provide the bulk of the 
economies out of which the increased wages, for which labour is 
rightly asking, must come. The war has done a great deal to 
teach us the value of statistics in business. Wherever Government 
controls have been established the most elaborate methods of 
statistics and comparison have been introduced, and traders have 
become accustomed to supply information at the bidding of Govern- 
ment Departments—information which has often been secured 
for totally different reasons from those which will apply in the 
future. But the habit having been formed, and some of its advan- 
tages having been noted, it is now up to the trades themselves to 
arrange the preparation of proper statistics for their own beneiit 
The effect of statistical research upon what is known as the Labour 
Question must be most beneficial. It will, in many trades, entirely 
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dispose of all the rubbish that is talked about excessive profits. 
Syndicalistic agitators have a way of selecting some firm that is 
more than usually successful, and perhaps paying a high rate of 
interest upon its capital, and holding up this firm as an example 
of the average protits of employers. Employers gencrally know 
how unfair this practice ig and how systematically it is adopted. 
There are very few trades which, on the average, produce more than 
an adequate return upon the capital invested in them, and the 
agitator of the future, when proper statistics are prepared, will 
have to change the basis of his argument because figures to answer 
his principal charges will be available. If the trade union demand 
that the rate of wages shall be such that the average worker shall 
earn a decent living is a just one, then it is equally just to ask that 
the rate of profit shall be measured, not by the brilliant exception, 
but by the average employer. 


(To be continued.) 


Gapital and Labour and the 
Government. 


The following manifesto has been issued by the Industrial 
Reconstruction Council :— 

Co-operation between Capital and Labour is undoubtedly the most 
urgent industrial question of the day, and many agencies are at work 
with a view to the establishment of better relations between these tw 
great forces of industry. l 

An exceptional opportunity now occurs to take a practical step in this 
direction. 

For the duration of the war the Government is directly interested in 
every branch of trade and industry, and each department of State is in 
constant touch with manufacturers, trade committees and associations 
of all kinds. l 

The practice of different departments varies considerably. Some set 
up ad hoc committees for their own purposes, others consult leading 
experts, others agair have appointed joint committees of employers and 
employed. 

In our opinion these innumerable connections between the Government 
and the trades give an opening which may never occi r again to establish 
the principle of co-operation between Labour and Capital upon a sure and 
sound foundation. 

Our suggertion is that the Government should adopt the uniform 
practice in all industrial and commercial matters of consulting only joint 
bodies representative of both employers and workpeople’s organisations. 

In this very simple way the Government has the power to bring about 
an active co-operation between Labour and Capital such as many interested 
parties have desired for sometime past. 

In our view no industrial or commercial question ought to interest the 
Government ualess it also interests both Capital and Labour. The union 
bet ween Capital and Labour in the discussion of anv matter which arose 
would materially strengthen the position of a trade against unnecessary 
restrictions, and. on the other hand, any orders made by the Government 
on the joint advice of both parties would be more likely to find general 
acce ptance 

IHustrations might be multiplied indefinitely. There must be many 
hundreds of trade committees in negotiation with different Government 
departments at the moment, and each case represents an ideal oppor- 
tunity for practical co-operation between employers and employed. The 
eftect of such a union on these committces should be to spread a different 
spirit thronghout the industrial world. i 

The opposition to our proposal will probably come chiefy from 
employers who have not grasped the full significance of the new spirit in 
industry. As a matter of fact, employers no less than employed have a 
great deal to gain from such an arrangement. Their position in relation 
to the Government would be immensely strengthened by the co-operation 
of Labour in matters which many of them have hitherto regarded as 
outside the scope of joint action. 

The opportunity for the course which we suggest will pass with the war, 
as the relations between the Government and trade are then expected 
to become less intimate. We therefore press for the immediate accept- 
ance of the following principle :— | 

That any commercial or, industrial matter ought not to 
interest the Government unlesss it interests both Labour and 
Capital ; ; 

and the consequent adontion of the following policy :—- 

That the Government will undertake to obtain and, wherever 
possible, accept advice on these matters from bodies equally 
representative of both Labour and Capita!. 
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The Electrical Trades 
After the War. 


A number of Departmental Committees were appointed 
by the Board of Trade in 1916 to consider the position of 
various trades after the war and to report on what steps 
should be taken to safeguard them. The reports of four 
of these Committees have just been issued and deal with 
the textile industries, iren and steel, engineering and the 
electrical trades. The remarks which follow refer to the 
last named, with which we are most concerned. An 
abstract ot the Report will be found on another page. 

Early ì in the Report it is stated that the electrical indust rv 
is a “ key industry,” being of great importance to this 
country. This view is now one that is accepted ; it depends 
very largely upon the electricity supply section of the 
industry, as it is in this wav that other industries become ' 
greatly dependent upon electrical energy. Thus the 
generation of electricity and its transmission in the Cnited 
Kingdom receive first attention on the present occasion. 
To this part of the Report we need not refer in detail as it 
reflects very largely the views of the Board of Trade Electric 
Power Supply Committee, which were published two or 
three weeks ago. Section Il. deals with electric traction, 
and the view is expressed that legislation should be intro- 
duced to remove certain existing evils, such as recurring 
periods of purchase, the settlement of rating questions, 
running powers, &c.. and that unless such legislation is 
introduced the growth of tramways and light railwavs in 
this country will continue to be impeded. Something 
should certainly be done in this direction, though whether 
we may expect much further expansion in tramways and 
light railways, at least in the former, may, perhaps, be 
doubted. In regard to railways the position is very 
different. Here it is to be hoped that some eve to uni- 
form ty will be had in dealing wth the electrification of 
our railways, for there is little doubt that electrification 
will come. On the other hand, it is dangerous to interfere 
too much in the early stages of development. 

It is when we come to Section IH., which deals with 
manufacturing, th t we reach important matters illustrat- 
ing Fritish pclicy as compared with the poticy of our 
competitors. We soon discover the unpleasant fact that 
of the aggregate initial capital of just over £15,000,000 
invested by 32 firms in manufacturin z electrical apparatus, 
no less than £3,125,000 has been written off. Another 
important statement is that the approximate annual value 
of home-made electrical machinery used in Germany 
before the war per 100 people was about £70, which should 
be contrasted with a consumpt on in this country of only 
£33. . This leads to the view that foreign manufacturers 
appreciate the importance of conserving their home markets 
as a basis for the development oi cverseas trade, whereas 
we do not. It has been made clear to the Committee— 
a fact which was already pretty evident—that whereas 
Germany depended upon combination and has been very 
successful on this account, Great Britain has always dis- 
couraged combination, fea ing a rise in prices to the detri- 
ment of the consumer. The Committee is convinced that 
this is but an idle fear. In addition to the desirability 
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of combination the Committee has adopted the view that 
adequate fiscal protection Is necessary, at least for a period. 

We have often read of the better terms alleged to be 
given by our railway companies to the foreign LM porter 
and, therefore, it is of interest to read something of thi 
aspect of the question which may be taken as authorita- 
tive. It appearsthat railway companies give the same rate: 
to anyone and that these rates depend upon the amount 
of goods handled. If a firm can fully load up a numbers 
trucks the rate is considerably lower than if odd lots aw 
sent which have to be forwarded along with miscellaneous 
consignments of other kinds. This point of view ha 
evidently been appreciated in Germany, and apparently 
also in other parts of Europe, with the result that good- 
usually pass through the hands of forwarding and collecting 
agents. These agents combine individual parcels so as 
to form 10-ton lots. By this means, and by bargaining 
with railways on the one hand and waterways on the other. 
the lowest terms are obtained. In conveying goods, for 
example, from Hull to Liverpool, the British railway 
company does not give the foreign agent any better tern 
than to the British. but since the goods come in a more 
convenient form the rates are lower, and in effect it become: 
a preferential rate for the foreigner. Actually, however. 
this merely means that in Great Britain we do not take the 
trouble to adopt the methods which have been feund t» 
be profitable on the Continent. When it comes to shippinz. 
however, it seems that there are advantages in favour ù 
the foreigner, due chiefly to the fact that, in-Germany, 
agreements to maintain rates of freight are not kept < 
scrupulously as they are by British lines. Thus it may be 
cheaper to ship to Hamburg and there tranship than to 
ship direct to a South African port. 

One of the most important parts of the Report is that 
dealing with the interdependence between manufacturing 
and finance. It is pointed out that electrical industries are 
very dependent upon finance, and vet there has never been 
created any organised co- operation between British finance 
and British manufacture. As is well known ft is often 
difficult to get a scheme financed in this country. Even 
when British financial support is obtained it does not follow 
that the British manufacturer will benefit. Our curiot: 
policy is set forth in the following sentence :— 


The Pritish finsncier has not only Jost anv sense of obligation te 
apply British capital for the benetit of British industry, but has allowed 
his activities, whether as a capitalist or a company promote., to be com 
stantly exploited in the interests of German industry. 


Against this we may contrast the method followed n 
Germany, which is outlined as follows :— 


In Germany the conditions are totally different. There, a thoroughly 
organised alliance, offensive and defensive, has been elaborated betwee? 
manufacture and finance, Banks end manufacturing concerns have 
common directors, and on the boards of both there sit technical and com- 
mercial experts. The banks link themselves together to provide fa“i- 
lities for industrial expansion, and co-operate with each other and 
with the great manufacturers in forming subsidiary banks and financial 
institutions for special purposes. The German financiers do not, at the 
start, attempt to place an enterprise on the merket as is the practice in 
England. Guided always by expert advice, they seldom touch a project 
in itself. unsound. They tind the money themselves or through their 
allied groups and, not afraid of the lock up, wait till success is show! 
before they unload on the public. 


Comment is scarcely necessary, and the plain individual 
who is not connected with such matters will conclude that 
if we follow methods cf this kind we deserve all we get. 

We think the Report is of value as putting into cold 
print, in authoritative fashion, many things which have 
hitherto been hearsay, but have not been thoroughly 
confirmed. The position that is disclosed is far from 
satisfactory. To a large extent it is due to our national 
characteristic of individuality, on which we pride ourselve*- 
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but in this case individuality means that every man plays 
for his own hand. For thetime being the result to any 
‘single individual may seem satisfactory enough when he 
secures something particularly cheaply to the disavdantage 
-o£ his fellow countrymen. Every school boy knows that 
there is such a thing as playing a combined game, and that 
the boy who plays for his own hand is looked upon as 
undesirable. In the welfare of the nation as a whole, this 
becomes equally true in commercial dealings. To some 
extent this individualistic policy has been fostered by our 
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principles of Free Trade, which have taught every buyer 
to purchase imported articles if cheap and not to trouble 
about the home producer. This has its advantages, but 
the disadvantages become obviousin due time. They have 
become evident enough in the case of the electrical industry. 
If we cannot, as individuals, support the efforts of our 
fellow countrymen, then it is probably time that we had 
something in the nature of a paternal Government to see 
that the industrial strength of the country is not sacrificed 
to wrong ideals, but is maintained at a proper level. 


The Electrical Industry After the War. 


‘The Board of Trade Committee appointed to consider the position 
of the electrical trades after the war has issued its report. 


In a letter to the President of the Board (Sir Albert H. Stanley, M.P.) . 


the committee states that it has heard evidence from the Institution of 
Electrical Engineers, the Incorporated Municipal Electrical Associa- 
tion, the Association of Electric Power Companies, the British Electrical 
and Allied Manufacturers, the Cable Makers and the Tramways and 
Light Railways Associations, from eminent consulting engineers, from 
-electrical manufacturers, directors and engineers of important public 
supply undertakings, &c. 

The committee is of opinion that it is impossible to give proper 
consideration to the future of the electrical trades without studying the 
position of the electrical industry as a whole. The national importance 
of this industry has never been realised either by Government or by the 
general public, and as a consequence both the industry and the country 
have suffered from legislative errors. Through the efforts of Faraday, 
Wheatstone, Kelvin, Swan, Hopkinson and many others, Great Britain 
was, and should have continued, first in electrical enterprise. The 
nation’s pre-eminence in all branches of engineering provided a founda- 
tion upon which the new and closely allied electrical industry might 
have been naturally and quickly built up. In order, however, to bring 
electrical energy into practical use it was necessary to employ cables, 
the installation of which involved interference with streets, roads and 
private lands. Manufacturers of electrical plant have been held back 
while Parliament and local authorities debated how the distribution and 
use of electricity might. be prevented from infringing conventional con- 
ceptions of public privileges and vested interests. Hence the progress 
of the industry has throughout been hampered by political considera- 
tions. The early history of motor traction on highways is an analagous 
instance of legislation which proved disastrous. The scientific replan- 
ming of our distribuiton of energy would effect a saving of no less than 50 
million tons of coal per annum. This replanning would also reducc the 
cost of power fur manufacturing. tor the lighting of streets and houses, 
for the propulsion of railway, tramway and road vehicles, &c. The 
value to this country of the electrical manufacturing trade has not been 
sufficiently realised. The volume of this trade already amounts to 22) 
millions sterling a year. Considerable as these figures are. they repre- 
sent only a fraction of the trade which can be obtained if the blunders of 
the past be rectified. A world trade exists, and Great Britain must have 
her proper share. It is not too much to say that the war has demon- 
strated the safety of the Empire to be dependent on the émployment 
of electricity. The emergency has proved the electrical industry to be a 
“ key industry.” 

Section I. of the report on electricity generation and transmission in 
the United Kingdom deals with the vital importance of cheap power to 
industry, and lays stress upon the existing obstacles to the development 
of electricity supply, &c. This portion is somewhat similar to the 
recent report of the Board of Trade Electric Power Supply Committee 
(abstracted in Tne ELECTRICIAN of the 7th inst.), and need not be re- 
peated here. 

In section II., relating to electric traction in the United Kingdom, it is 
pointed out that the output of electrical energy for traction purposes is 
already nearly 1,000,090,000 units per annum. Much evidence was 
given to show that the Tramways Act, 1870, having been framed in the 
days of animal traction, is long since out of date; that the procedure 
under the Light Railways Acts, instead of being cheap and expeditious as 
intended, has proved to be the reverse, and that improved legislation is 
required. The committee concurs with the evidence that unless there 
be a complete revision of the present powers, the development and 
growth of tramways and light railways will continue to be impeded, 
with a consequent reduction in the demand for manufactured products. 
The electrification of railways demands consideration from a national 
point of view. Such an important development as the electrification 
of railways, which will certainly take place in the near future, should be 
carried out in accordance with some settled general principle, so that 
all main or local lines may be properly co-ordinated, and the power- 
stations placed in positions which will have regard to both military and 
civil needs. -l 

Section I[I..MAKUFACTURING. 


The manufacturing of electrical machinery and apparatus in Great 
Britain has been, with few exceptions, far from prosperous. Most of 
éhe companies have sustaincd serious losses, necessitating the writing 


down of capital. Tables have been put in evidence showing that 32 
electrical firms, with an aggregate initial paid-up capital of just over 
£15,000,000, have been obliged to write off no less than £3,125,000. The 
tables further show that few of such companies have ever earned a satis- 
factury return on their capital. The notable exception has been cable 
making, which has been consistently successful in maintaining its lead, 
both in the quality of its manufactures and in financial results. On the 
other hand, the German electrical manufacturing industry has been very 
prosperous. The approximate annual values before the war of the total 
products of electrical plant, mains and appliances in Great Britain and 
Germany respectively are as follows :— 


Great Britain. Germany. 
Total electrical products......... £22,500,000 ... £60,000,000 
Exports: ossosa is -7,500,000 ... 15,000,000 ` 
[Mi pofts orenera isid eaS 2,933,000 ... 631,000 
Consumption of home-made ; 
machinery ..essesssosseseseo 15,000,000 ... 45,000,000 


The approximate annual value of home-made electrical machinery 
used in Germany before the war per 100 people was about £70, which 
contrasted with a consumption in this country of only £33. Of the 
£22,500,000 manufactutes in this country, a large proportion has been 
produced by concerns under foreign control, and in the case of British 
exports a proportion is known to consist of foreign manufactures re- 
shipped as British goods. Apart from legislative obstacles. there was 
another important fəctor, namely, that in the initial stages foreign 
countries possessed a pioneering advantage in the fact that their general 


‘ industrial progress had not then reached so high a degree of develop- 


ment as had Great Britain in the application of steam engineering. On 
the Continent the introduction of the use of electricity coincided with 
the advance in manufacturing industries, and there was every induce- 
ment to employ the new agent, especially as it did not involve the 
scrapping of power plant still in good condition. Many of the greatest 
electrical inventions originated in Great Britain, and there is little doubt 
that, as in the case of steam, our lead would have been maintained had 
the prevailing conditions been equally favourable. Another factor re- 
tarding electrical progress in Great Britain has been the strength of the 
gas interests and the influence they exerted to stifle competition. Again, 
foreign Goveraments, appreciating the importance of conserving their 
home markets as a basis for the development of overseas trade, imposed 
protective duties, and exerted influence on State Departments to pur- 
chase native goods. The German Government has always been ready to 
help its manufacturers to extend their trade abroad. The policy of 
German manufacturers has been studiously directed not only to secure 
orders in this country under the open competition permitted by our 
fiscal system, but also to the effective destruction of British industry. 

The importance of a close connection between finance and manufac- 
ture cannot be over-estimated. German financiers have always identi- 
fied themselves with German industries, and it has been their custom, 
when providing money for a concession or contract, to enforce the use of 
German-made machinery. This applied not only to the original con- 
tract, but to subsequent replacements and extensions. Some British 
companies operating in South America have, owing to the influence of 
German finance, entirely ceased to purchase British goods. There is 
conclusive evidence of the existence of German control over companies 
ostensibly British, and that German control has also often been exercised, 
to the detriment of British interests, indirectly through companies incor- 
porated in America, Switzerland and other neutral countries. For 
several years past there has been in Germany a consistent policy of 
amalgamation and association, and several establishments of world-wide 
importance have thus been built up. Only two or three German com- 
panies are seriously engaged in the electrical business overseas, and the 
competition which British manufacturers have to face is almost entirely 
with these houses. But these competitors, though few, have immense 
resources, with highly-trained staffs and competent workmen, their 
factories are well equipped, they have established branches all over the. 
world, and maintain elaborate research laboratories. 

In contrast with this policy of association, which has proved so success- 
ful both in Germany and in America,Great Britain has always discouraged 
combination, fearing a rise of prices to the detriment of the consumer. 
The committee is convinced that under properly organised combination 
or association the cost of production will be materially reduced, and 
that there is no reason to fear that enhanced prices will be charged to the 
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consumer as a result of such combination. If electrical factories, which 
are unquestionably necessary on national considerations, are to be main- 
tained in a state of efficiency, steps must be taken at the earliest possible 
moment to deal with the problem. This can be done either by amalga- 
mation among the companies engaged in the industry or by the develop- 
ment of the practice of association for common purposes. An important 
advantage resulting from such combination would be the extension of 
standardisation. It is to be hoped that the Government will do its 
utmost in future to accept recognised standard plant. 

While it is hoped that in the case of heavy plant, British standards 
- may be acceptable abroad, makers must be prepared to adjust them- 
selves to the needs of the country concerned. It cannot be expected 
that our export trade will compete successfully in the future unless the 
language, prices and measures current in each country are employed in 
the catalogue and descriptive matter issued, 

Great emphasis has been laid on the unfavourable conditions of railway 
and steamship transport in this country as compared with those in 
Germany. It is the practice of the German Railway Administration to, 
foster the full loading of all trucks forming its trains, special reduced rates 
being granted for lots of 10 tons and upwards. Further, concessions in 
rates are granted by the Railway Administration in Germany on all goods 
destined for export. British railways claim to give equal rates to all 
who bring equal traffic, and they are ready to arrange special rates with 
anyone having large quantities of goods for conveyance bet ween specified 
stations. In regard to maritime transport, the case is even more un- 
favourable to the British manufacturer. The committee is of opinion 
that no railway rates on imported goods should be less per mile than the 
standerd rate charged for simular British goods, and recommends that it 
be made impossible for any steamship, whether British or foreign, 
which makes use of British ports, to charge lower rates to foreigners than 
are made to British shippers for equal distances. The inadequate facilities 
for handling cargo at many of our ports should be remedied. 

A better understanding between employers and employed is essential 
if the country is to take advantage of the business which will undoubtedly 
be forthcoming after the war. There must in the future be more harmony 
and sympathy between employers and employed, a general improve- 
ment in working conditions of the factories, and better housing. 


INTERDEPENDENCE BETWEEN MANUFACTURE AND FINANCE. 


The report states that while every industry requires for its develop- 
ment the outlay of new capital, that of electrical manufacturing is per- 
haps more dependent than any other on the help of a powerful financial 
system. So far as British joint stock banks are concerned, their liabilities 
to the public forbid their lending, except with a safe margin on security 
readily realisable. In default of assistance from the banks help must be 
sought from other great financial institutions whose immense aggregate 
wealth could, by organised co-operation, easily enable them to handle 
propositions too large for any of them individually, but such organisa- 
tion has been wanting. The British manufacturer suffers from another 
disability. The British financier has not only lost any sense of obligation 
to apply British capital for the benetit of British industry, but has 
allowed his activities, whether as a capitalist or a company promoter, 
to be constantly exploited in the interests of German industry. In 
Germany the conditions are totally different. There, banks and manu- 
facturing concerns have common directors, and on the boards of both 
there sit technical and commercial experts. The banks link themselves 
together to provide facilities for industrial expansion, and co-operate 
with each other and with the great manvfacturers in forming subsidiary 
banks and financial institutions for special purposes. By these means, 
and by agreements with foreign concerns, the German manufacturers 
have secured a commanding influence in the electrical business in the 
neighbouring countries, notably in Russia, Italy, Belgium and Switzer- 
land, and if measures are not taken in time this penetration will certainly 
continue to progress everywhere after the war. The attention of the 
committee has been drawn to the balance sheets for the year 1915 of the 
Allgemeine Electricitiits Gesellschaft, the Siemens-Schiickert and the 
Bergmann Companies, which show cash balances of 6}, 24 and 14 millions 
sterling, respectively. This accumulation of funds is recognised as 
ready and available for peace products. The committee is strongly of 
opinion that the establishment of industrial banks is essential not only 
for the purposes mentioned in the interim report but to provide capital 
both for the re-organisation and expansion of the engineering 
industry. 


IMPERIAL CONTROL OF SOURCES OF ELECTRICAL ENERGY. 


The committee is impressed with the necessity for legislation, enacting 
that a company registered in Great Britain or its Dominions should, 
unless otherwise clearly expressed, be really British. and that no control, 
direct or indirect, should be exercised otherwise than by British subjects. 
It is suggested that in particular India and the self-governing Dominions 
should take stock of their facilities for generating electricity, whether from 
water- power, coal, oil or other sources of energy. The Canadian Govern- 
ment has already taken an active part in broad questions of this kind, 
more especially in connection with the water-power available from the 
St. Lawrence River. The committee urges that electrical supply ought 
to be considered as a matter of Imperial importance upon which.other 
manufacturing trades, all forms of railway traction, munition works, &c., 
will largely depend, and that the Empire's available resources for this 
‘ purpose should not be allowed to pass into alien hands or under alien 
control. The same considerations apply to the conservation of natural 
products and raw materials essential to our electrical manufacturing 
industries. 
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SUMMARY OF RECOMMENDATIONS. 


The committee makes the following recommendations :— 


A thorough reform of the legislation and conditions under which the 


generation and distribution of electricity are promoted and administered 
in this country which will involve modifications in the relevant Acts and 
Regulations : and a like reform of the legislation and conditions affecting 
tramways and light railways. 

The prohibition of import enemy goods for three years after the con- 
clusion of peace, subject to importation under licence in special circum- 
stances after the expiration of the first 12 months. 

The imposition of import duties suftciently high to protect effectively 
the electrical industry. 

The prevention of the sale in the United Kingdom of any imported 
electrical goods at prices lower than those current in the country of 
origin. 


The recognition of the advantage of combination among manufac- 


turers and official co-operation with such action. 


The prevention of any concern engexed in the electrical or allied manu- 


facturing industries, if controlled directly or indirectly by enemy capital, 
from continuing to trade within the Empire, unless it be specially 
authorised and its constitution made public, and the passing of legisla 
tion requiring that not more than 25 per cent. of the capital in any other 
electrical or allied undertaking shall be held either directly or indirectly 
by enemy subscribers or their agents. 


The treatment as enemy products of all goods produced in ferim 


countries by concerns controlled by enemy capital or under enemy 
direction. 


The exclusive acceptance of British tenders by State departments, 


public bodies and companies supplying electrical energy under statt- 
tory powers. 


The adoption by Government departments 2nd public authonties, s 


far as is practicable, of standard types and patterns of plant and appa- 
ratus. 


The prohibition of transport. discriminations operating to the detn- 


ment of British manufacturers, and the provision of improved transport 
and cargo handling facilities. 


The promotion of a better understanding between employers and 


employed and the provision of better housing and working conditions. 


The provision of extended banking facilities, preferably by the estab- 


lishment of industrial banks. 


The recognition of the permanent and ever-increasing importance to 


the Empire of the natural sources of power for the generation of elec- 
tricity in the British Dominions, and the introduction of safeguards by 
legislation or otherwise to prevent these national assets from passing into 
elien hands or under alien control. 


Certain further recommendations will be nade in a supplementary 


report dealing inter ali- with educ tion, research, the decimel system 
and the Conzular Service. 


Engineering and Iron and Steel Trades. 


Three other Departmental Committees, viz., the engineering, 


iron and steel and textile industries, have also issued their reports. 


The committee on enginecring recommends that the importation of 


enemy enyincering products be prohibited except under licence for 4 
minimum period of one year. To encourage trade between the Allies, 
that they be invited to consider the imposition of an additional duty over 
and above their normal duties to be levied solely against the products 
of the present enemy countries, such surtax to be subject: to progressive 
diminution, and that this country do likewise. Raw materials to be 
admitted to this country duty free. 


A Government department should exercise vigilance over the adequate 


provision of manufactures essential to the national safety, such 49 
tungsten and magnetos, and the development of the supply of raw 
materials within the Empire for such essential industries should be super- 
vised, encouraged and assisted by the Government, and steps to protect 
them taken whether by prohibition, tariff. protection or subsidy. 


“ Dumping ” of goods should be prohibited by legislation. Govern- 


ment control of industries should be lifted as soon as possible after the 
war. Engineering manufacturers should be encouraged to work together 
in larger units. . 


Manufacturers must agree not to reduce prices for normal pre-war 


work or to cut piece rates by agreement or on the introduction of new 
processes or methods, and Labour must agree to withdraw all restriction 
of output and the old definition of skilled work in the light of present 
experience. Where it can be shown that female labour can be suitably 
employed no trade union regulations should hamper its employment- 
The revival of an apprentice system on a large scale should be encouraged 
on the basis of abolition of premium. A new Department of the Boar 
of Trade should be formed exclusively for commerce and industry. 


The patent and trade mark laws throughout the Empire should be 


harmonised. 


All goods of foreign origin should be marked ‘* Not British.” 
“ Summer Time ” should be permanently enacted.. 
An adequate supply of tungsten and wolfram should be obtained from 


within the Empire. 


The Departmental Committee on the Iron and Steel Trades recommend 


that an organisiation—co-operative in character—be formed among 
British manufacturers for obtaining adequate supplies of suitable or: 
and an investigation should be undertaken by competent engineers of te 
hitherto unexploited deposits of iron ore in the United Kingdom, and 
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® national selling organisation should be formed for marketing British 
ron and steel products in an efficient and economical manner. That 
British iron and steel manufacturers should be urged to form combinations 
for laying down large and well-designed new units for cheap production 
u pon modern lines. 
All imports of manufactured or semi-manufactured products of iron 


and steel from present enemy countries should be prohibited during the* 


period of reconstruction ; all ores and minerals necessary for the manu- 
facture of iron and steel should be admitted free, and all other materials 
necessary for the manufacture of iron and steel to be admitted only in 
their natural or unworked state, and that no raw materials be sent to 
present enemy countries from British Dominions or Colonies, or from 
mineral or other resources under British control. Where national in- 
terests demand the relaxation of these regulations it is proposed that 
licences be granted. : | 


Correspondence. 
GERMANY'S INDUSTRIAL SYNDICATES. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sir: Whilst the question of industrial combination is 
occupying the minds of business men so much at the present 
time, it may be interesting to know that concentration of 
industries is going ahead at a very rapid pace in Germany. 
As a nation they evidently realise the urgency of such a course 
being taken, in order to enable their trade and industry to 
come out trrumphant in the commercial struggle which will 
ensue directly hostilities cease. 

The following trades and industries in Germany have 
combined—most of them during the last 18 months—and it 
must be admitted they represent some of the most important 
branches of human effort :— 

The boot industry—March 17, 1917. 

The boot trade soon followed suit on July 26 of the same 
year. 

The soap industry came .under the management of a huge 
national syndication on June 9, 1917, which has for its object 
the control of all classes of fatty acid washing materials ; 
surely a far-reaching and powerful combination. Its capital 
is 40,000,000 marks. 

The great German chemical industries have also syndicated, 
whilst another group of industries which represent dyeing and 
explosives have joined forces. 

A bar iron syndicate and a pig iron union have been formed, 
and the existing steel works union are about to renew their 
agreements (which are just now expiring) for a further term of 
y ears. 

Negotiations are at the moment pending to syndicate the 
rope, leather, enamelware, rolled wire and small iron goods 
industries, whilst other large combines recently formed or in 
process of formation are the tool and agricultural machinery 
(formed June 22, 1917), graphite (Aug. 4, 1917), brick industry 
(in process), gas and heating tube (in process) and toy industry 
(formed); and among other big fusions might be mentioned 
the mining, motor and machinery industries and a number of 
wholesale trades also, as well as the shipping trade. 

Does net all the foregoing, therefore, point to the sinister 
proposition British manufacturers will be up against, as we 
over here would be quite unable to compete against these 
undertakings unless similar tactics are employed by us. 

The individual British manufacturer with his relatively 
small purchasing power would be beaten on the first rung of 
the ladder, as he could not hope to raise his weak voice 
sufficiently to be heard when buying his raw material, whilst 
facing the huge amalgamations he would meet in the world’s 
markets. - Even, however, should he be fortunate enough to 
overcome the competition in the first instance, he would be 
subsequently beaten in the marketing of his finished products, 
as the German combines with their specialised production 
could undersell him every time. 

To my mind the Board of Trade are doing valuable work in 
emphasising the necessities of combination to manufacturers 
all over the country, and it is to be hoped that British industry 
will show that it is capable of organising itself equally, if not 
better than our national competitors are doing.—I am, &c., 

Birmingham, June 12. Howarp F. SMITH. 
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THE I.E.E. AND THE PROPOSED A.B.E.E. 
TO THE EDITOR OF' THE ELECTRICIAN. 


Sır: We, the undersigned, corporate members offfthe 
Institution, protest at the action of the Council in spending 
Institution funds in financing the proposed A.B.E.E.. as 
admitted in the secret: ry’s letter of the 12th instant to Mr. 
Atkinson. It appears to us that this use of the Institution 
funds by the Council is ultra vires in view of paragraph 4 of the 
Memorandum of Association and of Article 56 of the Articles 
of Association. 


The amount of the expenditure is probably not large so far, but the 
matter is one of principle. We believe the Council acted without 
realising their action was an infringement of the rules of the Institution, 
as we contend, and we think the secretary has been remiss in not keeping 
them better informed. We consider the Council should forthwith 
repudiate all liability in connection with the proposed A.B.E.E., and 
leave its promoters to foot the bill themselves, or else get their pro- 
spective members to do it. 

The Whitley Report was issued in March, 1917, and the E.P.E.A. (of 
which we are also members) was established in the early autumn of the 
same vear, with objects which the proposed Association of British 
Electrical Engineers appear to have made a very good copy of, even to , 
registration as a trade union, which the Council of the [.E.E. at first 
refused to agree to (see technical press, April 5th, 1918). 

The membership of the E.P.E.A. is considerable (over 1,000 and daily 
increasing), and includes already a considerable number of chief engineers 
and other senior executive officials in the power supply side of the 
industry. 

The E.P.E.A. has had to pay its own preliminary expenses, but when 
certain London members in touch with the Council of the 1. E. E. propose 
to form a rival Association to the already established E.P.E.A. the 
Council agree to pay the preliminary expenses of the proposed Associa- 
tion, including the hiring of halls for mass meetings andethe travelling 
expenses of the promoters out of Institution funds. 

In our opinion this shows a lamentable lack of impartiality on the part 
of the Council, and, what is more serious, that they are out of touch with 
the feeling amongst the majority of the younger members of the In- 
stitution. 

We are told the Council wish to see one Association only 
representing the electricity supply engineers, and we concur 
in this wish. But why, then, do the Council foster the forma- 
tion of another when there are already in existence two Asso- 
clations—viz., the (.T.A.A., claiming to represent the senior 
members only amongst electricity supply engineers (and, 
therefore, a ninority of the whole), and the E.P.E.A., who 
include in their membership ull grades of qualified electricity 
supply engineers from top to bottom ? l 

We suggest the Councils action has been hurried and 

ill-advised. 
_ To suggest a conference composed of delegates from mass 
meetings (some of which have been held in centres where no 
definite steps towards organisation have yet been taken, and, 
therefore, where there is presumably no considered opinion) is 
surely putting the cart before the horse. 

If the Council are desirous of harmony in this matter, 16 
appears to us that, instead of holding mass meetings, the 
Presi ent might ask the existing Associations—viz., the 
F.P.E.A.. and the C.T.A.A.—to meet him in conference, such 
conference to be on the basis of proportional representation 
of their respective memberships, say one representative for 
every 100 certified members. 

The proposed Association of British Electrical Engineers 
(Supply Section) would not, of course, be entitled to represen- 
tatives at this conference. as it does not exist except in a pro- 
visional sense. By means of this conference we think the 
Council would then be taking a course which would ¢ ppeal to 
all fair-minded men as evidence of a genuine desire to obtain 
the considered opinion of those who have had the vision to 
take the initial step in the formation and organisation of the 
existing Associations. l 

Failing this, we think they would do better to let the various 
Associations, including those representing the interests of the 
manufacturing engineers, work out their own destiny in their 
own way, and, probably, of their own accord affiliate. and then 
possibly claim recognition from the 1.K.E., seeing that a con- 
siderable proportion of the membership of the J.E.E. will 
undoubtedly be included in the affiliated Associations. 

The work the I.E.E. has done in the past in its prescribed 
sphere of action we believe all reasonable men will agree, has 
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been good (though opinions may differ as to whether it might 
not have been better and more energetic), and hes made the 
Institution respected the world over, in spite of the tendency 
during recent years of some consulting engineers to use its 
meetings as advertising media in a most brazen fashion. It is 
a pity, therefore, that this respect should be endangered by 
actions which, in the opinion of many people, are hasty, ill- 
considered and by no means impartial, and which, if persisted 
in, will, we feel sure. wen ken the Institution's influence for good 
in the electrical industry .— We are, &c., 
R.C. Atkinson, A.M.LELE., A.M.LC.E., A.M.I.Me-h.E. 
SIDNEY Simpson, A.M.I.E.E., Assoc.A.1.4.E. 
R. D. Spurr, A.M.I.E.E. ` 
P. Furness, A.M.L.E.E. 
E. Morcar, A.M.LE.E., A.M.I.C.E. 
A. R. Caaytor, A.M.LE.E. 


British Made Magncetos. 


THE GROWTH OF A NEW INDUSTRY. 


Through the courtesy of the British Ignition Apparatus Association, 
the technical and trade Press were given an opportunity last week 
to inspect a number of works which are devoted to the construction 
of magnetos for internal combustion engines of all Classes, and 
especially for aircraft. , 

The object of the visit was to give evidence of the establishment 
since the outbreak of war of factories in which magnetos of efficient 
design and complete reliability in service are manufactured on 
modern mass production lines. With commendable courage and 
resource, a number of manufacturers have got together, and as 
a result of their co-operation, both in Idesign and manufacture, a 
British magneto has been turned out which can be fairly claimed to be 
the equal, if not the better, of any pre-war foreign product. 

The members of the British Ignition Apparatus Association are : 
British L. M. Ericsson Mfg. Co. (Ltd.), Beeston, Notts; British 
Thomson- Houston Co. (Ltd.), Coventry and London; British West- 
inghouse Electric & Mfg. Co. (Ltd.), Manchester; EILC. Magnetos 
(Ltd.), Birmingham; Fellows Magneto Co. (Ltd.), Park Royal, 
London; M-L Magneto Synd. (Ltd.), Coventry; R. B. North & 
Sons (Ltd ),Watford and London; Thomson- Bennett Magnetos (Ltd.), 
Birmingham; C. A. Vandervell & Co. (Ltd.), Acton Vale, London. 

The works selected for inspection were those of Messrs. Thomson- 
Bennett Magnetos (Ltd.), Birmingham; the British Thomson. 
Houston Co. (Ltd.), Coventry; The M-L Magneto Svnd. (Ltd.), 
Coventry ; and Messrs. R. B. North & Sons (Ltd.), Watford. 
~ The Thomson- Bennett. M-L and the North magnetos are of the 
“H” armature type, with the condenser fitted as an integral part of 
the armature itself. The B.T.-H. machine is of a distinctive design, 
in that there are no revolving conductors, the only rotating part is 
an inductor mounted on a non-magnetic steel shaft. The “ arma- 
ture,” as it is termed, is a fixed element, and is made up complete 
with its condenser and neatly fixed within the permanent magnet 
just above the rotating member. 

In the development of the design of an all British magneto no effort 
seems to have been spared to eliminate causes of failure due either 
to the design, the method of manufacture, the classes of insulated 
material or the quality of raw material. | 

The associated manufacturers appreciated at the outset the 
necessity for scientific research, and they have at their disposal the 
excellent laboratories of Messrs. Marks & Clerk, of Birmingham,where 
many valuable experiments have been carried out. These have been 
the more helpful because at this particular laboratory a quantity of 
research on the internal combustion engine has been undertaken 
during the past few years. The preas party was shown round the 
laboratories, which are in charge of Mr. J. D. Morgan, who explained 
the working of several pieces of apparatus used in magneto and 
spark-plug research. . 

The associated manufacturers were able to demonstrate during 
the visit in question that they have realised the commercial im- 
portance of standardisation and uniformity of design, of interchange- 
ability and of the reduction of the number of spare parts which it will 
be necessary for the dealer to keep in stock for all British magnetos. 
They can also show in the machine shop equipment a magnificent 
range of tools which have been designed and developed specially for 
this class of work. At the present time they are, in a number of cases, 
dependent upon outside sources for certain semi-manufacture parts, 
but arrangements are proceeding whereby one or other of the 
co-operating firms will turn out these parts with special tools for the 
Association 
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We do not propose to draw any comparisons between the works 
that we visited. Their equipment is quite modern, and the technical 
staff seems to us efticient to a degree | Those in charge of production 
also displayed the ability to grasp the immense importance of 
apparently minor details. These are characteristics which previous 
to the war were presumed to belong exclusively to the German 
designer and workman. 

At the moment we are not giving descriptive details of British 
magnetos ; these particulars we shall publish on some future occa- 
sion. We are taking this opportunity of recording the establishment 
of a new British industry, and we must compliment the sponsors of it 
upon the results of their efforts. 

Since the outbreak of war the associated Gims have produced no 
less than 200,000 maynetos which are heing used on war service alone, 
Equally noteworthy is the achievement of co-operation between firms 
who in pre-war days were rivals What we were shown last week 
clearly proves that the British manufacturer can do hetter than his 
foreign rival when he likes. What is most extraordinary is that it 
took a great European war to make him do it. 

In conclusion, we would express our thanks to the Association for 
giving us this opportunity of seeing what it is doing. The entire visit 
was admirably arranged and carried through by Mr. E. H. Godbold 


Power Supply Engineers’ Association. 


A mass meeting of engineers engaged in electricity supply (con- 
vened by the Yorkshire Section of the Institution of Electrical 
Engineers) was held at Leeds, on the 14th inst., to consider the 
advisability of establishing an Association of British Electrical 


Engineers. 

Mr. W. Lasc, President of the Yorkshire Section of the I.E E- 
occupied the chair. 

Mr. W. B. Woonrnovsr, who pointed out that the proposals of the 
Whitley Committee had received the approval of the Government and 
the Ministry of Labour was actively engaged in assisting in the formation 
of industrial councils, said the employers were being organised and the 
operative workmen were also being organised through their trades 
unions. The engineers who were responsible for the management and 
xeecutive duties were not fully organised : they had no organisation that 
covered the whole country and included every man. In the class of 
managing and executive engineers should be included all those engineers 
of good general education who had received a technical training Ta 
had had practical engineering experience and were engaged in responsi He 
technical positions in the business of electrical supply. The men of the 
electrical engineering profession should be regarded as belonging toa 
profession as honourable and distinguished as that of doctors, dentists 
and accountants, and ought to be able te do what those three professions 
had done, that was close the door to the unqualified man. The fint 
step was tu form an association ic which all well trained men at present 
engaged in the profession of electrical engineering should be included. 
and then to lav it down that in future they would not take any man 
into the association unless he was well trained. The Council of the 
LEE. thought that the existing quolification of membership of the 
Institution might well be used to divide the executive engineer from the 
working engineer. They wanted an organisation which would ensure 
for its members, as well-trained and fully qualified men, adequate pay. 
satisfactory conditions of employment and the social standing to which 
their qualifications entitled them. That could only be done if they got 
every engineer in the industry to join. The Council of the I.E.E. had 
discussed the matter with a provisional committee and it. had been agio 
that something ought to be dome. Therefore, the Institution had 
organised meetings through the ayency of the local sections. ae 
at Newcastle and Glasgow had decided to appoint delegates to attend a 
meeting to be held in London, where a final decision could „be taken in 
consultation with representatives from all parts of the country. He 
moved: " That this meeting of electrical supply engineers of Yorkshire. 
promoted by the Yorkshire Section of the I. E. F., supports the formation 
of an association of British Electrical Engineers and appoints delegates 
to represent it at the mass meeting to be held in London under the 
chairmanship of the President of v LE. E.” 

Mr. Campton seconded the resolution. 

Mr. Lunn (Manchester) said the E.P. E.A., which had been doing ach 
great work during the last six months, was being ignored. That n 
tion had covered practically the whole ground that Mr. Woodhouse hac 
mentioned. The E.P.E.A. set out for status and were told that ma 
were to be represented by the Electrical Trades Union. They O 
that, and that was what started them as an organisation. The E.P.E... 
included manv chief engineers and deputy chief engineers and annoin i 
and in the Northern Division alone had a membership of over 2 
qualified engineers. They could not understand a protective organia 
starting from the top; thev felt that it should certainly start aati 
bottom. They had seen the manual worker receiving magn aie 
rewards in many cases, whilst the brain worker—the supervising ia a 
—-had been receiving nothing. That was one reason why they 
started. TET 

Mr. WEBBER (Kcighley) thought that if they were going to aa 7 
success in getting the same grade as doctors and the legal profession, 
must come through a national institution like the 1. E. E. 


Ga 


JUNE ‘21, 1918. 


Mr. J. E. Erus (Morley) said there was a flood of new associations 
- Springing up, but there was only one which was formed on business lines, 
and for that reason had taken firm root. That was the E.P. E.A., of the 
t local section of which he was proud to say that he was the chairman. 
From the scientific point of view the Institution had served its purpose 
remarkably wel! for the first few years of its existence when the business 
was struggling to develop and compete with cheap gas for lighting and 
-power; but for the past few years it had failed to bring itself into line 
- with the democratic feelings of the majority of its junior members. 
Mr. W. F. Mycan (Sheffield) suggested that delegates should be 
- @ppointed from the meeting to consider the advisability of either forming 
a new association or recommending the members to join one of the associa- 
“tions in existence. He doubted whether it would be right to proceed 
with a new association which was going to he fathered by the I.E.E. 
He read a telegram sent to him stating that representatives of employees 
- of a number of large firms strongly disapproved of a trades union formed 
-ander the supervision of the I. E. E., and declaring that as effective control 
by the members was essential for a healthy organisation it would be 
better to consider the possibility of independent action bv all classes of 
engineers. He proposed the following amendment: ‘ That this mass 
-meeting of Yorkshire electrical engineers, called by the Council of the 
- LE. E. to support the proposed A.B.E.E., is not satisfied that this new 
association is being formed in the interests of the majority of the pro- 
fession, as apparently ‘the majority of those who have promoted it are 
senior members and some have, so recently as three months ago, heen 
associated with reactionary policies directly antagonistic to the legitimate 
interests of the junior members of the profession who compose by far 
the majority of it ; also bearing in mind the foregoing and the fact that 
in the past the Council of the I. E.E. has done nothing in the interests of 
the lower grades of the profession, and that there are already in existence 
‘two strong associations, the E.P.E.A. and the B.E.A.T.A., who have 
been actively at work for many months past and have already achieved 
-@ considerable measure of success with benefit to their members, who 
include all grades of qualified electrical engineers, this meeting strongly 
` disapproves of the action of the (‘ouncil of the I.E.E. in fostering the 
proposed A.B.E.E. instead of the existing associations, and is not. pre- 
pared to endorse their action or support the proposed new association 
` -and hereby instructs the delegates to be appointed later at this meeting 
to attend any further meeting in London or elsewhere to represent this 
meeting and to make known its views. Finally this meeting pledges 
"to itself to support the E.P.E.A. and the B.E.A.T.A.” 
Mr. Howarp Brown (Bradford) thought that if a new association was 
‘formed it should be. controlled by persons elected by the members ; 
and Mr. S. Srwpson (Bradford) complained that though the existence of 
*the E.P. E.A. had been widely published the association had been ignored. 
Mr. CaMpion (Dewsbury) said if they had one section working 
against another it would be the very worst thing that could happen. 
Mr. Woopnovsg, in reply, said the Institution fully realised that the 
' matter was one for the separate organisations to deal with, but they 
. appreciated the fact that there should be one organisation of the whole 
engineering industry. The Institution did, in fact, appreciate how good 
the work of the E.P.E.A. was, but there were other organisations which 
‘had also done good work, but it would be invidious to pick out one of the 
existing associations and say that it represented the whole industry, 
' because it was certain that no existing association could claim that. 
Therefore the London meeting would settle who should represent the 
whole electricity supply industry. The people who were going to manage 
-the new association were the members of that association. 
After a good deal of discussion the amendment was put to the meeting 
and declared carried by 66 votes to 28. 


On the 17th inst. a meeting was convened by the Birmingham Local 
Section of the I.E.E. Mr. R. A. Chattock explained the objects of the 
proposed association, and a resolution in favour of the scheme was 
‘adopted. Messrs. P. T. Burgess, F. Forrest, C. Jones and J. T. H. Legge 
were appointed delegates to attend the London meeting. 

A similar meeting was held at Bristol on June 14, when H. Faraday 
-Proctor gave an explanation of the new association. A resolution 
approving of the scheme was passed, and Mr. W. J. Bache was elected 
‘delegate to the London meeting. i 

In addition to the Birmingham and Western Sections, resolutions 
«approving the scheme have been passed at Newcastle and Glasgow. 


Volunteer Notices. 
LONDON ARMY TROOPS COMPANIES VOLUNTEER ENGINEERS. 
Headquarters: Balderton-street, Grosvenor-square, W.1. 
Officer Commanding, Lieut.-Colonel C. B. Cray, V.D. 
Orders for the Week. 

Captain of the Week.—Capt. W. Hynam. 
Next for Duty.—Capt. W. Darley Bentley. 
Sunday, June 23.—Commandant’s parade at Waterloo Station, 8.45 


a.m. Work: Revetments at Heywood. Dress: Service dress, 
drill order, haversacks and waterbottles. Midday and tea rations 
to be carried. 


Monday, June 24, to Friday. June 28.—Drills as usual. 
SpeciaL Norices.— All drills will take place at headquarters, unless 
otherwise stated. 
The M.O. will attend for the examination of recruits on Thursday 
‘evening at 6.0. 
Summer Camp.— Arrangements are now being made for this Camp to 
-start on Aug. 3. 
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Parliamentary Intelligence. 


POST OFFICE TELEGRAPHS & TELEPHONES. 


Last week the House of Commons considered the vote to complete the 
sum of £26,141,304 for salaries and expenses of the Post Office, including 
telegraphs and telephones. 

In the course of his explanatory remarks, the Postmaster-General (Mr. 
ILLINGWORTH) gave particulars of the extra work entailed by the war 
and the number of letters, parcels, &c.. sent to the forces overseas. In 
regard to the telephone service, air raid warnings sometimes entailed 
as many as 10,000 to 20,000 telephone calls. His request for volunteers 
had been met in a ready manner by the operators, and 32 of them had 
been awarded the British Empire medal for meritorious services. The 
increase of the telegraph and telephone services and the postal work for 
the fighting forces grew larger month by month. He regretted that the 
penny post, which had been such an inestimable bene(it to mankind, had 
been suspended. 

| AUTOMATIC TELEPHONE EXCHANGES. ` 

The automatic telephone exchange, of which great expectations had 
been entertained before the war, had not been developed to the extent 
which one would have liked; but the Leeds exchange had been com- 
pleted, and he had the pleasure of opening it for public service early in 
May. That was the largest automatic exchange in Europe, as it con- 
tained 6,800 lines, and its ultimate capacity would be in the region of 
15,000 lines. He had no doubt that after the war the development of 
the telephonic system in that respect would be very considerable. For 
some generations there had been a general tendency to substitute mecha- 
nical means for human energy, and the adoption of mechanism in that 
connection would be useful. The proportion of wrong numbers called 
for by telephone subscribers was extraordinary. Now that the respon- 
sibility could be fixed on subscribers for giving wrong numbers, some of 
those who used to complain frequently that they were connected ‘to 
wrong numbers would come to the conclusion that they were more to 
blame than were the operators. Mechanically, the working of the 
automatic exchange wes quite successful. 

The tunnel for the Post Office tube railways had been completed, but 
its equipment would not be started until the war was over, because 
materials and labour were needed for munition purposes and for the use 
of the forces in various ways. The more he saw of those railways the 
more convinced he was that Mr. Herbert Samuel was right in instituting 
that great scheme. It would save an immense amount of traffic on the 
roads and ensure more rapid transit of mails from station to station. 

In the discussion which ensued the Postmaster-General was criticised 
for the delay in establishing an Industrial Council for the department. 
The Post Office should give a lead to other industries on this point. In 
reply, it was stated by Mr. Pike Pease that the subject would shortly 
come before the Cabinet. 


THE MARCONI WIRELESS CONTRACT. “ 


In reply to a question. the Postmaster-General (Mr. Illingworth) stated 
in the House of Commons last week that the Marconi Co. was informed 
in January, 1915, by the Postmaster-General that the principal reason 
which had actuated the Government in arriving at tbe decision to 
repudiate the contract with the company was the altered circumstances 
resulting from the war, and especially from the prospect that hostilities 
might be prolonged. He stated that, in the opinion of the Government, 
the present and prospective naval and military requirements, which were 
the governing factors in determining the scheme for the Imperial wireless 
chain, could be better met by means other than the construction of 
stations of the character and in the situations contemplated by the 
contract. 


Legal Intelligence. 


: Satie 
Kensington & Knightsbridge ard Notting Hill Co.s’ Arbitration. 
On Friday the Court of Appeal (Lords Justices Pickford, Bankes and 

Warrington) commenced the hearing of the appeal of the Kensington & 

Knightsbridge Electric Lighting Co. from the judgment of Mr. Justice 

McCardie (reported in THE ELECTRICIAN of Jan. 25, 1918). 

On the conclusion of legal arguments the appea! was dismissed with 
co:ts. A report of th» case will appear in our next issue. 


Workmen’s Compensation. 


At Preston County Court last week Judge Sturges gave judgment 
in a‘compensation action brought by a lathe hand (Mrs. B. Gilleard) 
against Messrs. Dick, Kerr & Co., for injuries to her hand caused pi an 
accident. Concealing her tea can in the gear box of an adjoining mashine 
to prevent it being stolen or used, she got her fingers trappedand damaged. 
The answer was that the accident did not arise out of the woman’s 
employment, and that she was not authorised to tamper with the gear 
box in any way. Judge Sturges, who said he was bound by the decision 
of the Court of Appeal in a similar case, found for respondents. 


Polytechnic School of Engineering.—The Hon. Sir Charles A. 
Parsons, K.C.B., M.A., D.Sc., F.R.S., has consented to fill the office 
of president of this School in succession to the late Mr. Charles 
Hawksley, past president of the Institution of Civil Engineers, 


The first president of the School was Prof. David Hughes, founder 


of the Hughes medal of the Royal Society. 
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Commercial Topics. 


peas 


Compulsory Arbitration. 


The Whitley Committee on the Relations between Employers 
and Employed, have presented a further report, which deals with 
Conciliation and Arbitration. 

The Committee pronounce against. any system of compulsory arbitra- 
tion, on the grounds that it is not generally desired by employers and 
employed, that it has not proved a successful method of avoiding strikes 
during the war, and that it would be less likely to be successful in time 
of peace. They also pronounce against any scheme of conciliation which 
would compulsorily suspend a strike or lockout pending an inquiry. The 
Committee advocate the continuance of the present machinery for 
voluntary conciliation and arbitration, and hope that the setting up of 
Joint Industrial Councils will tend to the growth of such machinery. 
They consider that there should be means for holding independent 
inquiry into the circumstances of a dispute and for making an authori- 
tative pronouncement thereon without the compulsory power of delaying 
the strike or lockout. Jt is suggested that a Standing Arbitration Council 
should be established on the lines of the present temporary Committee 
on Production. To this Council disputants would be able voluntarily to 
refer such differences as they are themselves unable to settle. Single 
arbitrators should be available for less important cases: and it is further 
suggested that the Standing Arbitration Council should take means to 
secure the co-ordination of arbitrators’ decisions. The Conimittee are 
opposed to the enforcement of awards and agreements by means of 
monetary penalties 

* * * * 
The Siemens Companies. 


At the annual meeting of Messrs. Siemens Brothers & Co. (Ltd.) 
last week the chairman (Mr. G. Mure Ritchie) made an interesting 
gtatement as to the present position of the Niemens Companies, 
which are now completely under British control. 

Mr. Mure RITCHIE said that during 1917 the past policy of concen- 
trating upon the execution of Government orders had been adhered to, 
and the turnover exceeded that of 1916 by about one-third. In new 
departments automatic telephony had been given prominence, and all 
technical difficulties had been surmounted. The company was now 
installing both large exchanges for public service and smaller private 
exchanges. The profit of £208,524 showed a substantial increase. An 
interim dividend of 10 per cent. had been paid, but no final distribution 
could be considered until excess profits duty had been adjusted. The 
German share holdings in the company were sold in December, 1917, 
by the Public Trustee, and the company had issued to the Public Trustee 
£1,330,000 of 44 per cent. debentures in settlement of the loan cash 
capital supplied for the former German share holdings. Since the 
appointment of the new board the directors had given their attention 
mainly to developing the undertaking into a great national manufacturing 
asset. At an early date they proposed to increase the share capital to 
£1,£00,000 or more. A substantial portion would be held in reserve, but 
the proceeds of £400,000, if issued for cash, would be used to retire 
debentures. Jf a reconstruction were carried through on the lines pro- 
posed, the joint concerns (Siemens Bros. & Co. and Siemens Dynamo 
Works) would be capitalised at £1,000,000 in shares, £150,0C0 of 4 per 
cent. debentures and about £1,000.00) of 4} per cent. debentures. The 
directors had opened negotiations with similar companies in order to 
bring manufacturers together for the reduction of competition and the 
elimination of duplicate machinery, workshops and offices in the interests 
of increased economy, cheaper production. greater e ficiency and improved 
products. Such an alliance had already been arranged with Messrs. 
Dick, Kerr & Co. in regard to dynamo manufacture, and other alliances 


were contemplated. 
* * * * 


Industrial Councils and Trade E oards. 


In a memorandum on Industrial Councils and Trade Beards the 
Minister of Reconstruction and the Minister of Labour indicate the 
modifications which it is propcsed to make in carrying out the 
recommendations contained in the second report of the Committee 
on Relaticns between Employers and Employed on the subject of 
, joint standing industrial councils. 

It has not been found possible to adopt the whole of those recom- 
mendations, and the following are the modifications which it has been 
found necessary to make :—. 

As regards those industries which do not possess fully representative 
associations, it has been decided to recognise one type of Industrial 
Council only, and not to attach official representatives to the council, 
except on the application of the Industrial Council itself. 

As regards unorganised areas and industries with no adequate organisa- 
tion the relations between Trade Boards and Industrial Councils raise a 
number of serious administrative difticulties, due to the wide difference 
in the purposes and structure of the two types of bodies. It is not re- 
garded as advisable that a Trade Board should formulate a scheme for an 
Industrial Council, nor is it probable that Trade Boards for unorganised 
areas will be set up in conjunction with a Joint Industrial Council. 

The Ministers explain at some length the fundamental differences 
between Industrial Councils and Trade Boards. The former are volun- 
tary, set up by argeement between employers and workers, and com- 
posed exclusively of their nominees. Their structure and functions vary 
much within wide limits and financially they are self-supporting. Trade 
Boards are statutory bodies set up by the Minister of Labour, by whom in 
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practice the representative members are largely nominated, and who also 
chooses “ appointed members "’ outside the trade concerned. The 
Boards’ chief duty is to fix minimum wage rates, which ape enforceable hy 
law. and their authorised expenses are met out of public fands. 

The new Trade Boards Bill was read a second time in the Hous of 
Commons on Tuesday. The Minister of Labour (Mr. Geo. Robert.) 
explained that the Bill gave power to his department to set up trade 
boards in any trade in which he considered such a step expedient, having 
regard to the wages paid in that trade, instead of only in a trade in which 
the rate of wages was exceptionally low. The trade boards would be 
given discretionary power to secure a minimum fate of remuneration for 
plece-workers and to fix differential rates for overtime aad Sunday 
labour. The trade boards might act in the spirit of the Whitley Report 
by making recommendations to a Government Department with reference 
to conditions in a trade. His ambition was to see the whole of industry 
covered by industrial councils or wages beards. 


~% 


Eleetricity Supply 
Extensions. 


Barnsley.— Application has teen made to the L.G. Poard for 
sanction to berrow £3,000 to enable the Corporation to give a supply 
of electricity to Messrs. Wood Brothers’ glass works. 

Eedford.—-The Corporation has received sanction to a loan ef 
£5,713 for the electric supply undertaking. 

Dublin.— An inquiry was held last week by Mr. P. C. Cowan inty 
the application of the Corporation for sanction to borrow £175.00) 
for extensions of the electricity undertaking and £54,616 to meet the 
additional cost incurred on extra works, &e. 

The Citizens’ Association urged that the matter should be postponed 
until the policy of the Government as to the future of electricity supply 
was known, and a letter from Dublin Castle to the L.G. Board stated that 
“ after considering all the possible sources of supply of electric power, it 
has been decided at the War Office that the power required at North Wall 
(about. 250 H.P.) should be obtained from the Port and Docks electne 
installation, supplemented by a stand-by connection to the Port and 
Docks Board's mains from the Dublin United Tramway Co.'s power 
station at Ringsend. As both the Board and Tramway Company ar 
prohibited from supplying current otherwise than for their own purposes, 
it is intended to issue the Army Council's formal orders under sec. 5D 
of the Defence of the Realm Act for the supply of the power.” 

The Towns CLERK protested against the course adopted by the War 
Office. 

Mr. H. MANcaN, city accountant, gave evidence regarding the borrow- 
ing powers of the Corporation; and Mr. FRED ALLAN, secretary of the 
electric lighting undertaking, said the Government had approached the 
Corporation rot alone with a view to getting a supply for the hay- baling 
presses, but for the two dockyards. The Corporation offer would have 
given them sufficient supply for the three requirements at the one expen- 
diture, but the net result of the whole thing, apparently, was that the 
War Department had incurred a very substantial amount of ¢xpense by 
taking it from the Port and Docks Board, with a stand-by from the 
‘Tramway Company, and the Admiralty had now ordered the supply from 
the Corporation for the two dockyards by the methods with which they 
could have supplied the three, the supply to be given within two months. 

Mr. Mark RuppLeE, city electrical engineer, gave detailed evidence m 
regard to the necessity of the proposed extensions. 

Kirkealdy.—The Fife County (cuncil has authorised the Fite 
Electric Power Co. to lay an electric supply cable from Halbeath 
to Burrtisland. 


Luton.—The borough electrical engineer (Mr. W. H. Cook ) has 
prepared a preliminary report on extensions cf the electric generating 
plant and mains. 

Mr. Cooke estimates that an expenditure of about £80,000 will be 
necessary to obtain the additional plant, &c., required. a 

The Council has adjourned further consideration of the matter in order 
that the chairman -and the engineer may interview the Government 
department concerned with a view to obtaining a contribution towards 
the cost. 

Nuneaton.—The Council has received authority to borrsw £412 
for the electricity department. 

Redcar.— The Tees Conservancy Commissioners have authorised 
the Cleveland and Durham County Electric Power Co. to lay under 
the breakwater railway three e.h.t. cables and a telephone cable 
to the site of Dorman, Long & Co.'s new works. 

Swansea.—It has been decided to purchase two 650 k.v.a. tran 
formers in connect:on with the supply to the Harbour Trust. 

Whitehaven.—As the Council has now received the necessity 
permit for obtaining additional generating plant, it has been decided. 
to proceed with the work as rapidly as possible. 


General. 
Bradford.-—The salary of the city electrical engineer (Mr. T. Roles) 
has been increased from £900 to £1,000 a year. 
The Electricity Committee recommended an increase of £200. on 
salary of the deputy engineer has also heen increased by £100, to 
per annum. 
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Economy of ENtctric Cooking.— At a recent meeting of Weybridge 
Urban Council, the surveyor (Mr. J. S. Crawshaw) submitted plans 
of a proposed national kitchen, which would cost £256, of which 
amount one quarter would be given by the Government. 

It was stated that both gas and electricity had been laid down for 
cooking purposes, and Mr. Brooker stated that they had come to the 
conclusion that gas was no good for the purpose ; with electrical fittings 
they could’ produce 1,000 portions of food, which would be cheaper than 
gas. 7 l 
Electrical Power Engineers’ Association.—The first meeting of the 
Liverpool branch was held on the 14th inst., when Mr. F. E. Spencer 
( Birkenhead) was elected chairman and Mr. J. Hamilton (88, Portelet- 
road, Stoneycroft, Liverpool) honorary branch secretary. A com- 
mittee of five was also formed. | 


Electric Power Supply Committee’s Report.—The President of the 
Board of Trade (Sir A. Stanley) informed the House of Commons 
on the 12th inst. that the report of the Board of Trade Committee 
on Electric Power Supply was receiving careful consideration. It 
raised issues of great importance, but no time would be lost in dealing 
with the matter. a 


Grimsby.—The Electricity Committee -has increased the salary — 


_ of the deputy borough electrical engineer (Mr. A. S. Channon) by 
£50 per annum. 


Leek.—The Urban Council has agreed to give a supply of elec- 
tricity for lighting the Gas Works Motor Governor House and for 
power to motor blower and blacksmith’s hearth. 


Lighting Restrictions and Prices of Electrical Energy.—-Many 
electric supply undertakings, especially those in residential districts, 
have found it necessary to obtain authority from the Board of Trade 
to increase the maximum statutory charge for electrical energy. 

At Hampstead the Lighting Committee has reported that the operation 
of the “ Lighting, Heating and Power Order ” has had the effect of causing 
a reduction in the output of electrical energy, and consequent reduction 
in income without a corresponding saving in expenditure. The drop in 
the output involves a loss of £10,000 a year, and a further increase in the 
charges is therefore necessary. The maximum under the Courcil’s 
provisional order is 7d. per unit, and it has been decided to ask the Board 
of Trade to allow an increase of the maximum rate to 1s. per unit. 

At a recent conference of representatives of the London Borough 
Councils it was decided to make a joint representation to the Board of 
Trade on the subject. 

Ramsgate & District Electric Supply Co. is alsó applying for an order 
to increase the maximum price of electric current. 

Lincoln.—Sir John Snell has prepared a report on the municipal 
electric supply undertaking. 

It will be remembered that about a year ago Messrs. Clayton and 
Shuttleworth erected an independent power station, as the Corporation 
was unable to meet the company’s demands. In his report, Sir John 
Snell recommended the Corporation to acquire that station, to extend it, 
and to make itself responsible for the whole of the city’s electric power. 
The, total expenditure involved is about £250,000. 


Electric Traction. 

Belfast.—The tramway fares have again been revised and the 
stages shortened. 

Bradford.—-The result of the 50 per cent. increase in tramway 
fares is an increase of 32 per cent. in revenue. 

For the first nine months after the alteration the receipts were £13,099, 
against £9,906 in the corresponding period of 1917. 

Edinburgh.—-The Tramways Committee received 27 applications 
for the position of tramway manager, and the following is the short 
list selected for interview by a special sub-Committee :— 

Wm. Clough, general manager, Bury Corporation tramways; Fred 
Coutts, engineer and general manager, Paisley District Tramways Co. ; 
Wm. J. M'Combe, tramway manager, Hull: R. Stuart Pilcher, general 
manager and engineer, Aberdeen Corporation tramways; and R. H. 
Wilkinson, general manager and enginecr, Huddersfield tramways. 

Glasgow.—The following increases cf salary have been granted 
to officials of the tramways department :— 

Mr. James Dalrymple, general managér, from £1,300 to £1,500; Mr. L. 
M’Kinnon, traffic superintendent, £700 to £750; Mr. J. Ferguson, chief 
engineer, £700 to £750: Mr. J. N. Wilson, secretary and treasurer, £525 
to £600: Mr. R. F. Smith, accountant, £310 to £330; Mr. J. Grierson, 
civil engineer, £320 to £340; Mr. G. B. Masterton, chief draughtsman, 
£310 to £330; Mr. D. I. Liddell, outdoor traffic superintendent, £340 to 
£360; Mr. F. W. Christall, claims superintendent, £380 to £400. 

Swansea.—The Light Railway Commissioners have submitted to 
the Board of Trade for confirmation the Swansea Corporation Light 
Railways Extension (Revival and Extension of Time) Order, 1918. 


The Health Committee has decided to purchase two electric 
vehicles, at a cost of £1,228, for the collection of house refuse. 


Women Tramear Drivers.—Dover Corporation has decided to- 


employ women tramcar drivers, who will be paid the same rate of 
Wages a8 men. 

If necessary, Sheffield Corporation will also employ women drivers 
under similar conditions. 
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Foreign Notes. 


Brazilian-Argentine Trade.—A Brazilian industrial delegation 
recently arrived in Buenos Ayres to make arrangements for an 
exhibition of Brazilian products. 

The members of the delegation are mostly merchants and indus- 
trialists, and include Dr. Carvalho Brito, director and president of the 
Minas Geraes Electricity Co. It is desired to increase the trade between 
the two countries. 


Electric Tractors in New York.— Recently there was introduced à 
three-wheel electric tractor unit, designed to replace a team of horses, 
while otherwise employing existing truck equipment. 

One of these units is a three-wheel model, propelled by the forward 
electric wheel, and is of a length about equal to a pair of horses. The 
speed when loaded is approximately 50 per cent. faster than that of a 
team, and about 100 per cent. when running empty. This unit is ex- 
pected to accomplish the. work of two teams and drivers. The plan 
is to use one tractor in connection with two wagons, no change being 
made in wagon construction, other than to remove the tongue and the 
whippletree, and to substitute therefore a suitable flexible or bale con- 
nection, which will enter into the coupling at either side of the electric 
tractor. It is said that a number of these electric tractor installations 
are already working very satisfactorily. — 

Hydro-Electric Power in Spain.—A Spanish company has been 
formed with a capital of 150 million pesetas (about £6,000,000) 
for exploiting the Falls of the Douro. 

The falls are near the point where the river forms the frontier between 
Spain and Portugal, and are estimated to be capable of generating 
350,000 H.P. Power will be distributed in Madrid, Bilbao and throughout 
Galicia for industrial purposes, and it is also expetted that the scheme 
will have an important effect in hastening the electrification of the 


railways through the north and east of Spain. 


Swedish Exports Prohibition —The export from Sweden of glass 
tubes and rectangular glass jars for accumulators and manufactures 
of wax is prohibited. 


Tenders Invited. 
Meters. 
The Vicror1an Rattway COMMISSIONERS require tenders by 
l1 am. July 3 for the supply of 21 electric meters for power circuits. 
Specification from Commissioners’ Office, Spencer-street, Melbourne. 


Telephone Material. 


The Deputy Postmaster-General, Melbourne, requires tenders by 
3 p.m. July 2 for g.i. wire and gal. steel stranded wire (schedule 
1,436), copper wire (h.d. enamelled covered and twisted pair), copper 
sleeves (schedule 1,449), and telepbones and diaphragms (schedule 
1,450) for the AUSTRALIAN COMMONWEALTH Postmaster-General’s 
Department. Specifications, &c., from the General Post Office, 
Melbourne, Sydney, Brisbane,, Adelaide, Perth and Hobart. 


Appointments Vacant. 

The Council of the University of Hong Kong require a professor 
of electrical engineering (salary £600 per annum, with quarters or 
allowance of £100) and two lecturers in civil and mechanical en- 
gineering (£400 per annum, with quarters for residence). Applica- 
tions to Messrs. Preece, Cardew, Snell & Rider, 8, Queen Anne’s-gate, 
Westminster, S.W., by June 28. See an adveriisement. 

An electrical draughtsman is required for diagram lay-out and 
record work by controlled shop, with high-tension and low-tension 
three-phase system. See advertisement. 

Two switchboard attendants are required by the Blackburn Cor- 
poration electricity department. Applications by June 24 to the 
borough electrical engineer (Mr. P. P. Wheelwright), Jubilee-street, 
Blackburn. See advertisement. 

Several technica] assistants are required in testing department of 
wireless telegraphy. See advertisement. 

An advertiser requires three skilled electricians for conduit work. 

An electrical manufacturing firm in the Midlands advertises for 
an assistant with a knowledge of d.c. machine design. 


Bankruptcies. 

Claims against Wm. Dilworth Birkett, factor of electrical goods, 
Arnside, Windsor-avenue, Whitley Bay, Northumberland, are to be 
sent by June 27 to Mr. C. Woollett, 21, Moseley-street, Newcastle- 
on- Tyne. | ` 

Claims against Fredk. Griffin, electrical engineer, &c., 315, Regent- 
street and 14, Little Portland-street, London, W., must be sent by 
July 2 to Mr. W. P. Bowyer, Bankruptcy-buildings, Carey-street, 
London, W.C. 2. 

A supplemental dividend of 1}d. in respect of the business carried 
on by Alfred Ernest Felgate and Wm. Storey, electrical engineers, 
14, Queen Victoria-street, Reading, and a first and final dividend 
of 14d. in respect of the separate estate of Alfred Ernest Felgate, are 
payable at 14, Bedford-row, London, W.C.L. 
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Gompanies’ Meetings and Reports. 


SE ee 


BRITISH ELECTRIC TRACTION CO. (LTD. )—The gross profit for the vear 
eended March 31 amounts to £237,906, compared with £226,745 for vear 
1916-1917. After deducting general expenses and amount written off 
sundry assets (£28,685) there remains £209.22], and with £97598 
brought forward the total is £306,819. Deducting debenture stock 
‘interest (£90,798) there remains £215,841. The directors recommend 
that £21,172 be placed to reserve, that a dividend of 6 per cent. for the 
year be paid upon the cumulative participating preference stock (£42,765) 
and a dividend of 3 per cent. for the year upon the ordinary st ock (£39,788, 
‘leaving to be carried forward £112,116. The net profit shows an increase 
of £9,249, compared with the preceding year. The aggregate receipts of 
the associated companies show an advance, but the wages paid and the 
‘cost of materials have also increased, and larger provisions have been 
made for future repairs and maintenance. In the metropolitan area war 
conditions generally have had a prejudicial effect. With £3,828 in respect 
of debenture stocks purchased and cancelled and £21,172 to be trans- 
ferred from revenue the reserve will amount to £450,000. The invest- 
ments now stand at £4,262.957. 17s. 3d.. and vielded a revenue of £210,361 
‘representing an average of 4-93 per cent. for the past year on the amount 
‘at which they appear in the balance-sheet, as compared with 4:79 per 
«cent. for the preceding year. 

BRUSH ELECTRICAL ENGINEERING CO. (LTD.—Mr. E. Garcke, who 
presided over the meeting on Monday, said that the year under review 
had been one of considerable activity in all departments. Notwith- 
standing the difficulties of manufacture there a record output. The 
demand for Brush Ljungstrom turbo-generator sets and auxiliaries had 
increased so rapidly that to keep pace with it they had been compelled to 
arrange for a large extension of their machine-tool equipment. The 
British Ljungstrom Marine Turbine ('o., who controlled the marine pro- 
pulsion rights of that turbine, had made excellent progress, and details 
had recently been published of the first British-built vessel equipped 
with plant of that type, the whole of which (both steam and electrical) 
was built at their works. Other important similar orders were now in 
hand. The gross profit on trading was £89,000, compared with £68,800 
in the preceding year. After payment of debenture interest and placing 
£8,009 to depreciation, the balance (including £13,800 brought forward) 
was £38.000. It was proposed to place £12,674 to general reserve, to 
apply £12,629 dividends on the ordinary stock, and to carry forward 
£12,699. The excess profits tax for 1916 having been adjusted, the 
directors felt justified in recommending a distribution. They were 
anxious, however, not to pay a larger dividend than they felt con- 
‘fident could be maintained, and therefore they suggested that the present 
distribution of 12 per cert. should be regarded as in respect of the two 
years in which the dividend had been earned, and that the declaration 
should be at the rate of 6 per cent. per annum for each of those two years. 


JAMES KEITH & BLACKMAN CO. (LTD.)—The net. profit for the year 
ended March 31 was £30,539 (against £33,609). A dividend at rate of 
10 per cent. and a bonus of 5 per cent. (both tax free) are recommended. 
A sum of £9,267 is being placed to reserve and £16,252 carried forward. 


UNITED RIVER PLATE TELEPHONE CO. (LTD.)\—Sir John Gavey, C.B.. 


who presided over the annual meeting last week, stated that the growth 
of the system, which was temporarily checked on the out break of the war, 
had since then continued steadily to expand year by vear, until it has 
now almost reached its normal pre-war figure of annual increase. It 
had only been possible to meet the increased demand for telephone service 
owing to the fact that considerable reserves both in the shape of under- 
ground conductors and exchange switchboard equipment had been pro- 
vided prior to 1915. The only two sources of supply on which they could 
now draw were Great Britain and the United States, and as the needs of 
the war encroached more and more on the manufacturing industries of 
both countries, there was little prospect of much alleviation of their 
alifticulties. After giving an analvsis of the report and accounts, he said 
they were paying a final dividend of 5s. per share (tax free), after allocat- 
ing £2,200 to staff provident fund, £60,000 to reserve fund account, and 
£40.000 to reserve (war contingencies) fund, £17,308 will be carried 
forward. During the year, without any canvassing, 13,400 new telephone 
stations had been connected to their system : 8,180 had discontinued 
the service, leaving a net increase of 5,220 (against 3,986 during 1916), 
bringing their total stations up to 65,788. The telephone traffic had 
greatly increased of late, and in the city of Buenos Ayres alone the 
increase had been some 13 per cent.,more than in 1916. New exchanges 
have been opened at Villa Ballester and Lanus, just outside the capita! 
of Buenos Ayres, and in three other distant suburbs of the city improved 
types of switchboards had been installed. They had unfortunately, 
however, not been able to bring into service the new common battery 
equipment ordered in 1916 for the Belgrano exchange. The bulk of the 
material had safely arrived, and it was hoped the end of the present year 
would see the switchboard in service. A considerable amount of under- 
ground duct work had been carried out during the year. In the pro- 
vince of Cordoba, where the system was really an isolated one, they had 
opened and had in hand quite a number of small exchanges in various 
parts of the province, all of which were or would be joined up to the city 
of Cordoba. The automatic systems in the cities of Rosario and Cordoba 
were working very satisfactorily, and continued to give good service, and 
in the former city they had under consideration the conversion to 
automatic working of a sub-exchange, known as Iriondo, so that before 
very long the whole of the city of Rosario would have automatic tele- 
phone service. It was thought that the final results of the whole harvest 
in Argentina would be good, and altogether the position was considerably 
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better than it was last vear. During last year Argentina had had more 
than its share of labour troubles. The company’s own staff had re- 
mained loyal, and by so doing they had rendered services of inestimable 
value tothe community. In October last one of their directors (Mr. J. E- 
Kingsbury) paid a long-needed visit to the other side. He came safely 
through all the difficulties and dangers which now beset those who travel 
by sea, and brought back with him information of considerable value 
to vour board. The opening period of the new year showed a notable 
increase in the monthly addition to the number of subscribers. If they 
could succeed in obtaining the additional switchboard equipment and 
cables required the results should be excellent. Of those engaged in 
military service, two had been badiy wounded. Lieut. R. E. Petley, 
who gained the Military Cross in July, 1916, is a prisoner of war in 
Germany, and they looked forward to his recovery and return to the 
service of the company, in which he received his early training. Major 
Quilter, who joined the Forces on the out break of war, has been in France 
for some considerable time, and he is safe and in good health. 


Gity Notes. 


BRITISH INSULATED & HELSBY CABLES (LTD.)— At an extraordinary 
meeting on Monday the resolutions were confirmed for capitalising the 
undivided profits and increasing the capital to £1,500,000 by the creation 
of 500,000 new ordinary shares of £1 each. 


EASTERN EXTENSION AUSTRALASIA & CHINA TELEGRAPH OO. (LTD.) 
The share register will be closed from the 6th to the 13th prox. inclusive. 
The directors have declared a first quarterly interim dividend of 3s. 
per share, pavable (tax free) on the 15th prox., in respect of profits for 
the vear ending 31st December, 1918. 

SHAWINIGAN WATER & POWER CO.— A dividend of $1} (or at rate of 


` 7 per cent. per annum) has been declared for the quarter ended June 20. 


The Round Table. 
By “ kVA.” r 

An Irish electrical contractor whose business was in liquida- 
tion was questioned by the liquidator if he had any assets, 
“ Korr,” was his reply, ©“ I'm as innocent of assets as a frog is 
of feathers ! ” 

* * * * 

There has been many suggestions made for “ strafing ” 
enemy aircraft, and here is another to add to the list. “* Ice,” 
says the inventor of this ingenious method, "is lighter than 
water and therefore floats. My suggestion is that you should 
freeze the clouds and place dummy wild animals on these 
aerial icebergs to scare away enemy airmen. If this does not 
have the desired effect, place hve wild animals on the ice- 
bergs ! ” 

* * * * 

Bon Mor oF THE MomeENT.—* A quantity of gas or a quantity 
of electric energy, each equivalent to the same quantity of heat 
units would cost the consumer the same amount of money. 
On this basis, if electricity were charged at ld. per unit, the 
price of gas would have to be 12s. 6d. per 1.000 cubic ft.” 
C. Orme Bastian on Lord Moulton’s remarks at the Institution 
of Gas Engineers. But gas and electricity will never be sold 
on this basis except in Utopia, and then, as an Irishman would 
say, gas won't be sold there at all. 

* * * * 
ThirtySeven Years Ago. 
(From THE ELECTRICIAN, June 18, 1881.] 

ELECTRIC LIOHT AT THE Post Orrice.—We understand that the 
Brush Light continues to give satisfaction in the circulation depart- 
ment; in the telegraph instrument room the Brockie Light is said 
not to have been successful. , 

ELECTRICITY IN SHIPS’ SipeEs.—In the ‘‘ Comptes Rendus, 
No. 23, for June 6, 1881, is a note by M. A. Ledieu, in which he 
studies the question of the currents of electricity generated in the 
sides of ships, in which the covering of iron is separated from the 
copper sheathing by a layer of wood, the latter being rendered 
conductive by reason of its humidity. M. Ledieu thinks that one 
application of this discovery might take the shape of an automatic 
fire alarm for vessels. 

A DIRECTORY oF TELEPHONE EXCHANGE SUBSCRIBERS.—We 
have received a very well got up and neatly printed directory to 
the subscribers of the Bell Telephone Exchange in Philadelphis. 
The names are arranged alphabetically, followed by the address 
of the subscriber ; opposite the name is the subscriber's number. 
The ‘ Directory ° also contains a few brief rules of procedure 10 
using the telephone. We think that this list is worthy the imitation — 
of telephone exchanges in this country. 
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Notes. 


The Convention of the I.M.E.A. | | 

Last week the Annual Convention of the Incorporated 
- Municipal Electrical Association was held at Manchester. In 
many respects Manchester is an ideal centre for such a purpose, 
but owing to the restrictions which present-day conditions 
impose, the meeting lacked many of the features to which one 
is accustomed. There seemed a difficulty in coming across 
the engineers one wanted to see, and one could not help feeling 
that the building of the Institution of Electrical Engineers or 
that of the Civil Engineers provides a better meeting place 
than the Manchester Town Hall, whose rather forbidding 
corridors did not lend themselves to much sociability. 
over, there seemed to be no general headquarters where 
visitors would naturally foregather, though the Engineers’ 
Club did its best to remedy this defect ; and the persistent 
drizzle last Thursday did not tend to improve matters in this 
respect. As was inevitable, social functions played no part, 
and even the technical programme, after the excellent and 
broad-minded address of the President, Mr. S. J. Watson, 
was restricted to a discussion on power supply, relieved by 


Visits to various stations and works. 
oe 


Electric Power Supply. 

SEEING that the Report of the Board of Trade Committee 
on Electric Power Supply has just been published, this subject 
was uppermost in the minds of all visitors, and it was opportune 
that a discussion on the whole subject should be held. An 
account of the proceedings will be found elsewhere. The 
Report, of the Coal Conservation Sub-Committee still seemed 
to find a place in the minds of some of the speakers, though 


More- | 


considered to be superseded. Generally speaking, the tenor of 
the discussion may, we feel, be taken as evidence that the 
Report of the Board of Trade Committee is sound. We cannot 
expect any report to be quite proof against attack, but the 


criticisms that were made were chiefly in regard to minor 
_ details and were liable to be destructive on account of what 


we are inclined to think is a feeling in favour of the parochial 
point of view and the status quo, which will no doubt survive 
for some little time to come. Apart from the question of the 
large power station and the economics of power transmission, 

with which we deal in our leading article, the discussion was 
rather of a political nature than of a technical character. 
Some speakers seemed to think that the cost of fuel was the 
main consideration, and that the Committee ought to have 
dealt with this aspect more particularly. This appears to us 
to be a mistaken point of view. Assuming that generation 
on a large scale is more economical than generation in small 
stations, it follows that there must be a saving of fuel by the 
use of larger stations, and the actual cost of fuel does not arise. 

Whether this is high or low the relative saving will be the same. 


eee 


The Cheapening of Supply. 

OTHER speakers expressed the view that electrical energy 
would not be cheapened by the use of large power stations, 
and that there was in any case very little point in having it 
cheaper than it is. Many engineers are realising that the cost 
of power in industrial construction is a tithe of the cost of 
material and labour, and it would be ridiculous to suggest that 
manufacturers are looking to cheap electrical energy to help 
them to offset the higher wages and increased cost of materials, 
which are now paid and likely to be paid for some time in the : 
future. Many manufacturers, under the stimulus of steam 
and gas power engineers, have “ bluffed ” the central station 
man into believing that electrical energy can be generated 
with isolated plants very much more cheaply than it can be 
purchased from the supply authorities. This process of 
scientific leg-pulling, which it has virtually amounted to, has 
resulted in prices for electrical energy being fixed in certain 
industries at figures disproportionately low. We believe that 
the discussion at Manchester will help to bring about the 
correct perspective in these matters. The manufacturer knows 
by this time that there is no industrial power agent that can 
serve his interests so well as can the ubiquitous electric motor. 
Its complete adaptability to the driving of industrial machinery 
is an asset which has an immense value quite apart from the 
cost of the electrical energy with which it is served. At the 
same time it must be remembered that if the output per 
worker is to be increased a larger quantity of machinery must 
be emploved. In other words, the proportion of cost on 
account of power will become greater, and it is desirable that 
the rate at which power can be sold should be reasonably low. 
Apart, however, from ordinary manufacturing, these are such 
undertakings as electric railways and electrolytic processes, 
in which cheapness is a first consideration, and we may add 
in regard to the domestic heating and cooking load, cheapness 
again is equally desirable. 
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Some Constructive Points. 


WHEN we come to constructive points of criticism, these 
had reference more particularly to the supply of large con- 
sumers from the extra-high-tension transmission lines, with 
the possibility of the control of Electricity Boards by large 
consumers, and with the treatment of depreciation in the 
purchase of undertakings. With regard to these points, the 
removal of large consumers from any undertaking might prove 
a serious handicap to an undertaking, and shows the necessity 
for dealing with the supply of a district as a whole and not in 
sections. The possibility that large manufacturers might 
obtain control, if this depended upon the amount of electricity 
purchased per annum, certainly seems to be a source of danger ; 
though we think this might be largely met by the stipulation 
that such consumers should not have a vote upon any contracts 
in which they were financially interested, directly or indirectly. 
The question of depreciation is undoubtedly a difficult one. 
If depreciation and reserve funds are to be deducted from 
the purchase price, then those undertakings which have been 
careful to provide for the future will come off badly compared 
with those which have aided the rates, or which have distributed 
profits as far as possible in dividends. On the other hand, if 
depreciation and reserve funds are neglected it will be felt that 
the public is paying more for an undertaking than it is really 
‘worth. This is a subject which probably requires further 
careful consideration, and is one of those points which might 
well be taken up by the Committee suggested by Mr. Worp- 
INGHAM. Generally speaking, we hope that criticisms and 
suggestions that are made by any authoritative body, as 
representing the electrical industry, will not be destructive, 
. but will be constructive in character with a view to helping 
forward the conclusions reached by the Board of Trade Com- 
mittee. We have had too many efforts in the past to put 
back the clock ; at the present day there should be a serious 
attempt to go forward, irrespective of parochial feelings. 


Ges 


Education and Leadership. 


Tue chief idea expressed in the addresses at the Annual 
Meeting of the British Science Guild on Wednesday last was 
the importance of education, in its influence on the next 
generation, and especially on the future leaders of the country, 
' both in politics and in industry. Much will depend on the 
attitude of Labour in the critical years following the war. 
In reconstruction proposals, as Lord SYDENHAM remarked, 
there has been a tendency to dwell chiefly on problems of a 
technical character. It is less generally realised that such 
proposals can only be carried into effect with the good-will 
of the masses. For example, the introduction of labour- 


saving appliances and more efficient methods involves the. 


consent and co-operation of the workers. And when the 
unrest following the war is passing away and reconstruction 
in a permanent sense becomes possible, it will be those who 
are now children who will shape the destinies of the country. 
If it be true, as Sir Henry NEWBOLT expressed it, that the 
world is moving towards a perfect democracy, how important 
that this democracy should consist of educated units with 
enlightened leaders ! Lord SYDENHAM contrasted the number 
of universities per million of population in the British Isles 
with those in America, and mentioned that only one in a 
thousand of the 600,000 children leaving elementary schools 
reaches a university. An address by Sir ALGERNON FIRTH 
had reference chiefly to research and technical education, 
but he, too, remarked that men in America prepare for their 
life-work by a much longer period at college. Sir ALGERNON 
quoted encouraging evidence that employers in this country 
now recognise more fully the value of technically educated 
men, and the number of employers who have themselves 
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received such an education, though small, is increasing. But 
in the future the inducement to young men to undertake 
courses, or undergo a college education and make research 
their life-work, must be provided largely by employers. 
Young men must be able to feel that such training carries 
with it a corresponding improvement in their prospects. 


OE OO OO 


Institute of Metals.—The annual autumn meeting of the 
Institute of Metals will be held in London on Sept. 11, when 
several important Papers will be presented for discussion. A 
ballot for the election of members will be held on July 17. It 
is hoped that as a result the membership will pass well beyond 
the 1,000-mark, and that within the first decade of the Insti. 
tute’s existence. 


Review of the Foreign Technical Press.—Some of our 
readers may be aware that a Review of the Foreign Technical 
Press has recently been issued by the War Office for private 
circulation. From the issue of May 28 and onwards this 
review is now to be obtainable by the public through any 
bookseller or from the Stationery Office, at the cost of 6d. 
per issue. The following addresses apply to the Stationerv 
Office: Imperial House, Kingsway, London, W.C.2; 28. 
Abingdon-street, London, 8.W.1; 37, Peter-street, Manchester: 
1, St. Andrew’s-crescent, Cardiff ; 23, Forth-street, Edinburgh : 
and E. Ponsonby, Ltd., 116, Grafton-street, Dublin. 


An Allied Research Information Committee.— We observe 
that arrangements have been made, through the National Re- 
search Council in the United States, for the establishment of a 
Research Information Committee in Washington with branches 
in Paris and London, which will work in close relation with the 
officers of Military and Naval Intelligence. The functions of 
the Committee will include the classification and dissemination 
of information relating to war problems and the interchange of 
such information between the Allies. This seems a judicious 
step and may go some distance towards the very desirable 
course of pooling the scientific resources of the Allied nations. 


Industrial Lighting Fittings in the United States.— We 
notice that the development of fittings for industrial lighting 
in the United States seems to be proceeding in the direction 
of eliminating glare, especially when half-watt lamps are used. 
A form of unit recently introduced under the name “ Indus- 
trolite ” makes use of a conical screen, open at top and bottom. 
which surrounds the filament and cuts off the direct light 
within the angles over which it is likely to strike the eyes of 
operators. This screen is supported under a wide reflector 
which reflects a considerable proportion of the lamp’s rays 
over the region through which the screen operates. Both 
screen and reflector are of white enamelled steel and the unit 
is thus mechanically strong and easy to clean. 


Power from the Earth’s Heat.—We have several times 
referred to the interesting scheme for the application of the 
high temperatures located in volcanic fissures in Italy for power 
generation, extensions to which are said to be now in progress. 
According to the “ Journal ” of the Royal Society of Arts, 
Mr. N. B. Wales, an American engineer, now proposes to 
reproduce similar conditions artificially. According to the 
projected scheme two tubes would be sunk concentrically in 
the earth until a temperature of 350°-450°F. is attained, 
water being pumped down the central tube to the heated 
region, whence it will rise as steam in the space between the 
two tubes. There are said to be many regions in the United 
States where the requisite temperature could be found at 
depths of less than 5,000 ft. 


New German Lubricants.—Among other incidental manu- 
facturing difficulties, Germany appears to be experiencing 
considerable difficulty in finding adequate supplies of lubricat- 
ing material, owing to the shortage of grease and fats. Among 
the devices tried one of the most common appears to be the 
use of tallow, mixed with heavy mineral oil, in varying pro- 
portions, though it is said that this does not answer well for 
fine rubbing surfaces. Graphite, when obtainable, is largely 
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used, and it is reported that beds of this material, covering a 
considerable area, have recently been located in the Rouma- 
nian Carpathians. Artificial graphite, obtained by the treat- 
ment of carbonaceous material in the electric furnace is also 
largely used, and it is said that a good variety has recently 
been prepared by chemical means. 


The Electrical Detection of Ores.—A recent United States 
patent taken out by Prof. R. A. Fessenden refers toa method 
of locating deposits of ore by electrical means. Bore holes 
are made in the area under investigation at a distance apart 
of several miles. For example, in a typical case four such 
‘holes would be bored five miles apart and the apparatus used 
would consist in a Fessenden sound oscillator and three 
Einthoven recording oscillographs. The holes are filled with 
water, in which the sending oscillator and the receiving micro- 
phones are immersed. By studying the records on the oscillo- 
graphs, and particularly the relation between sound received 
direct and through echoes, it is possible to form conclusions 
as to the nature of the intervening rock and the distances of 
ore-deposits in the vicinity. It is stated that beds of ore have 
been detected at a distance of 24 miles. 


The Industrial Reconstruction Council.—The work of this 
‘Council is expanding so rapidly that it has been found necessary 
to secure more adequate office accommodation, and the address 
of the organisation will in future be 2 & 4, Tudor-street, E.C. 4. 
The work has been re-organised and divided into sections 
superintended by sub-committees. Mr. Ernest J. P. Benn 
remains Chairman and administrative chief, Sir Alexander 
Roger is in charge of the membership section, Dr. William 
Garnett and Mr. Emil Davies control meetings, and Sir Herbert 
Nield, K.C., M.P., is Parliamentary representative. The 
Council is also extending the work of propaganda through 
other organisations and is now prepared to send speakers to 
any societies to lecture or initiate discussions upon the various 
aspects of the Whitley Report. Applications should be made 
to the Secretary, who would also be glad to supply literature 
for distribution. 


The I.E.E and Research.—The Council of the Institution 
of Electrical Engineers are prepared to receive Papers on the 
subject of “ The Co-ordination of Research in Works and 
- Laboratories,” with a view to the Paper being read and dis- 
cussed at one of the Ordinary Meetings of the Institution in 
London, and also before one or more of the Local Sections. 
Papers should not exceed 15,000 to 20,000 words in length, and 
the Council are prepared to award a special premium of £25 
to the authorof the Paper which in their judgment best fulfills 
the objects of the discussion, provided such Paper reaches the 
standard aimed at by the Council. Papers should be sent to 
the Secretary of the Institution not later than Nov. 4, 1918. 
It is the intention of the Council to publish the selected Paper 
{which will become the property of the Institution) in the 
‘ Journal,” together with the discussion. Competitors in- 
tending to submit Papers are invited to communicate with the 
Secretary. 

Institution of Gas Engineers.—The Presidential Address, 
recently delivered by Lord Moulton before the Institution 
of Gas Engineers, referred to the new conditions which 
might be expected to arise as a result of the schemes for the 
centralisation of electricity supply now being considered. These 
conditions, he suggested might furnish reasons for an adjust- 
ment of some of the statutory obligations of gas companies. 
The time was also ripe for the complete abolition of illuminating 
standards and the substitution of a calorific test. In alluding 
to the development of by-products, he dwelt especially on the 
production of fuel-oil, which had been of great value to the 
Navy, and the possible utilisation of pitch residues for fuel. 
In the concluding portion of his address Lord Moulton em- 
phasised the importance of research. Those who complained 
most bitterly of foreign competition were often those who had 
taken least trouble to apply the methods of research necessary 
to develop the full capabilities of their industry. 

Light Railways.—The Report by the Light Railway Com- 
missioners of their proceedings up to Dec. 31; 1917, and the 


_ THE ELECTRICIAN. 


161 


Report of the Board of Trade under the Light Railways Acts 


have been issued. 

On Dec. 31, 1916, four orders were before the Board of Trade awaiting 
confirmation ; two of these (Kent and East Sussex and Asholme Joint 
Railway) were confirmed in the following year and two are still under 
consideration. During 1917, two fresh orders (Darlington and Newport, 
Mon.) were submitted to the Board by the Light Railway Commis- 
siovers for confirmation. Both orders were confirmed during 1917. 

The 2lst annual report of the Light Railway Commissioners states 
that a total of 683 applications for orders to authorise light railways 
(including 124 applications for amending orders) have been made since 
the commencement of the 1896 Act. In respect of 447 applications 
(two in 1917 ard 445 in previous years) orders have been submitted 
to the Board of Trade for confirmation: 10 other applications, in respect 
of which orders are under settlement, have been approved by the Com- 
missioners; and 214 have been rejected or withdrawn. The inquiries 
with respect to seven applications have been deferred at the request 
of the promoters and under existing circumstances, and in one case the 
Commissioners decided to take no action for the present, while four 
hew applications made in November last remain to be considered. 


A High-Voltage Oil-Immersed Strain Insulator.—In the 
“ Electrical Review & Western Electrician ” we note a descrip- 
tion of some special insulators used in connection with the 
four 3-phase, 60,000-volt circuits and three grounded overhead 
conductors, installed at Maumee River. The span of 1,300 ft. 
is supported by 190 ft. steel towers on either bank. The 
voltage on the insulators will, eventually, be 66,000 volts and 
the load carried by each insulator will approximate 6,000 lb. 
The insulator is made up of two heavy wooden members which 
are connected together by an end casting of special design, and 
80 arranged that the stresses between the wooden members 
are at all times equalised whilst the grip of the end castings 
increases with increasing tension. A porcelain jacket or sleeve, 
equipped with two integral flanges, surrounds these wooden 
members. This porcelain sleeve is never under tension, how- 
ever, and acts as a container for the oil or compound with 
which the insulator is filled and is designed to keep the flash- 
over on the outside. A reservoir is provided to take care of 
the expansion and contraction of the oil or compound under 
varying temperatures. The joint between the porcelain sleeve 
and the end casting is flexible so as to allow for unequal 
expansion and contraction and yet is so designed that leakage 
of oil or compound cannot occur under the most extreme 
variations of position. The insulator described measures more 
than 4 ft. overall, the larger insulator petticoat having a 
diameter of 15in. This type of insulator is how being built 
for 120,000-volt service and to carry continuously loads of 
approximately 35,000 lb. 


Obituary. 

JOHN BorromMLEy.—The death occurred on the 16th inst. in New 
York of Mr. John Bottomley, vice-president, secretary and treasurer 
of the Marconi Wireless Telegraph Co. of America. 

E. C. GEALE.—We regret to announce the death on the 13th inst at 
Crouch End of Mr. Edward C. Geale, of the India Rubber, Gutta l 
Percha & Telegraph Works Co. He joined the head cffice staff at 
the end of 1883, and after serving in various capacities, was ap- | 
pointed accountant of the company in 1903. He was interred at 
the St. Pancras Cemetery (Finchley) on the 17th inst. 

DEATHS ON ACTIVE SERVICE.— The following death is reported : 

Private Patrick Toole, K.O.R.L. Regt. (formerly employed at Black- 
burn electricity works), and Private Edwin Loder, King’s Shropshiro 
Light Infantry (formerly tramcar conductor at Burnley), have suc- 
cumbed to wounds received in action. | 


Personal. 

We regret to learn that Mr. Thomas Roles, city electrical engineer 
of Bradford, has had a breakdown due to overwork, and will not be 
able to return to business for some time. Our readers will no doubt 
join us in wishing Mr. Roles a rapid and complete recovery. 


Arrangements for the Week. 


FRIDAY, June 28th (to-day). 
PHYSICAL SOCIETY. 

p.m. At the Imperial College of Science, South Kensington, Lon- 
don, S.W. Papers to be read on “ A New Method of Measuring 
Alternating Currents and Electric Oscillations,” by Mr. I. 
Williams, M.Sc. ; and “ A Demonstration of Coupled Vibra- 
tions,” by Prof. E. H. Barton, F.R.S., and Miss H. M. Browning, 


B.Sc. 
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Problems of Coal Handling. 


By W. B. WOODHOUSE. 


Summary.—The coal pile at a power station may be regarded in the nature of an insurance. In order to arrive at the quantity that 

is desirable the variations in the supply and demand must be considered. Curves are given showing these variations; also 

data in regard to the quantities necessary for a station with a load of 100.000 kw. and the ground that would be required for 
sidings. In conclusion, the various types of plant available for handling coal and ashes are indicated. 


The problem of handling coal and ashes in power stations becomes 
increasingly important as the size of station grows, because of the 
greater dependence which must be placed on mechanical means of 
handling, and of the increased bearing which the cost of the coal 
delivered to the boilers has on the cost of the electrical energy pro- 
duced. 

A general consideration may be of value in emphasising the condi- 
tions which determine the type of coal and ash-handling plant to be 
adopted in any particular case and in indicating the requirements 
of a site suitable for a large power station. 

The particular methods adopted for the handling of the materials 
will, however, be determined finally by local considerations, as the 
choice of a station site must be made in the light of other require- 
ments; consequently the coal handling arrangements must be 
adapted to the site, andno one method or arrangement can be laid 
down as being of universal application. | 

The subject may be divided conveniently into the following 
parts :— , ` 

1. The nature of the materials to be handled. 

2. The method of transport to and from the site. 

3. The variations of supply and demand to be provided for. 


4. The methods of handling and storing suitable in any particular 
case. 


NATURE OF MATERIALS TO BE HANDLED. 


Both coal and ashes have marked characteristics which govern the 
methods of handling adopted. 

So long as power stations continue to burn raw coal for steam 
raising, the engineer's business is to deliver to the boilers at a mini- 
mum cost the maximum of available heat energy in the form of coal. 
This involves a consideration, not only of the cost of transport and 
handling, but of the market prices of various coals, and an estimation 
of the future trend of prices. 

Small coal, on which the -business of power supply at present 
depends, has in recent years increased in price more rapidly than any 
other class, and, in the case of coking coals particularly, this relative 
increase seems likely to become more marked in the future, so that 
power stations will in some areas, if not in all, have to consider the 
purchase of large coal to meet their needs. In such case crushing 
plant must be provided, and the possibility of extra handling con- 
sidered. 

An equally important consideration is that of coal washing ; the 
presence of incombustible material in coal is doubly detrimental, as 
not only is the available fuel constituent reduced by the presence of 
dirt, but, in addition, some of the heat value of the coal is wasted in 
the fusion and heating of the ash. If washed coal be purchased there 
is a saving in the weight of fuel transported, an improvement in com- 
bustion and a reduction of the amount of ashes. 

All collieries may not be able to supply washed coal, and in some 
cases, therefore, the power station may have to consider the pro- 
vision of a washery. 

Of even greater importance to the future is the question of econo- 
mical coal distillation for power production and the recovery of by- 
products. 

The adoption of such processes will modify the coal-handling 
requirements in certain respects, will undoubtedly require a larger 
amount of coal to be dealt with, and may call for rehandling of the 
carbonised residue for use elsewhere than at the station. 

In selecting a station site these points should be borne in mind 
and sufficient area reserved for carrying out the ancillary processes 
when required. 

Apart from the possible necessity to treat coal in any of the ways 
above mentioned, provision must be made for storage of a consider- 
able quantity, primarily for security of supply in the event of failure 
of deliveries from any cause; secondly, to equalise the incidence of 
supply and demand in normal working, and possibly, also to take 
advantage of market conditions by purchasing and stocking coal at 
times of low prices. 

- The exposure of freshly-mined coal to air results in oxidation of its 
combustible elements and a consequent loss of calorific value. There 


is a great difference in the liability of coal to ‘‘ weather,” dependent 
on the kind of coal (lignite, bituminous or anthracite), on the pre- 
sence of moisture and of sulphur com pounds, and on its size ; weather- 
ing is also affected by the time of exposure, the initial temperat ure of 
storage and the size and shape of the coal pile. Much research work 
has been carried out on this subject from which certain practical 
conclusions may be drawn. 

Coal depreciates on its removal from the mine in two ways, by 
(1) loss of calorific value due to oxidation, and (2) disintegration 
caused by handling or arising from the oxidation of carbonaceous 
matter or of the bands or layers of mineral matter. 

In bituminous, semi-bituminous and anthracitic coal the loss by 
oxidation is not great, varying with steam coal from | to 2 per cent. 
p2r ann im for the first few years, but the loss by disintegration may, 
in cours? of tim2, become serious. 

Both oxidation and disintegration depend on the size of the coal ; 
the sm iller coal, having a greater ratio of surface to volume, depre- 
ciat>s the more rapidly, so that as an ultimate reserve of fuel which 
may r2m.in in stock for a number of years, large coal is to be pre- 
ferred. | 

The possibility of spontaneous combustion or firing depends on 
the method of storage ; coal stored in stacks not exceeding 10 ft. in 
height and freely exposed to the air, sun and rain, is not likely to fire 
spontanedsusly. If the coal be stored under water the oxidation is 
also chezk2d, but the method is a costly one, and does not merit con- 
gidoration where sufficient land at a reasonable cost is available for 
storage. 

When coal is stored in bunkers with no access of air, a greater 
depth may be maintained with safety, but bunker coal is usually 
handled quickly, and the extra expense of closed bunkers is generally 
unnecessary. Coal in deep bunkers or heaps will steadily rise in 
temperature until firing starts, and therefore such heaps must not be 
allowed to remain unchanged for any length of time. It is not pos- 
sible to set an exact limit to the time coal may be stored safely in deep 
bunkers, as this is dependent on the nature of the coal, but as a 
working figure it may be taken that small coal stored to a depth of 
20 ft. will in places rise in temperature about 2°F. per day. Above 
212°F. this action accelerates rapidly until firing takes place. 

Generally the effect of weathering is to reduce the proportion of 
carbon and hydrogen in the coal and therefore the calorific value, to 
increase the proportion of combined water, and to diminish the power 
of consuming oxygen from the air, so that incidentally coal stored 
for a lengthy period will require to be burnt under conditions of 
greater draught than that required for freshly mined coal. 


In short, coal will lose some of its heat value every time it is moved, 
and some more each day it is in stock ; consequently, the transport 
or handling apparatus should be designed to minimise fracture or 
disintegration of the coal arising from its movement ; the number of 
movements between mine and boiler should be as few as possible, 
and storage arrangements should be designed to minimise disintegra- 
tion and oxidation go far as is consistent with the cost of storage and 
the expense of re-handling. f 

Ashes, having unfortunately a negative value, do not depreciate, 
but their characteristics involve careful consideration when large 
quantities are to be dealt with. In many existing stations the hand- 


- ling and disposal of ashes has been an afterthought, so that as their 


production grew they became a bugbear and a source of considerable 
cost. 

Except as ballast or earthworks the commercial use of ashes is 
very limited, and disposal usually resolves itself into dumping the 
ashes on land chosen for convenience and cheapness as near to the 
station as possible. 

The nature of boiler ashes is indicated by the foHowing analysis of 
a clean burnt ash :— 


SiOz so ciapseswes 43-25 p.c KO: onneen 0-70 p.c. 
Fe. Or usta 20-50 ,, NiO ecreis 2-12 y 
Al Os scisssscseas 28-32 ,, SOs E E 1-82 ,, 
CaO cbscteetae 2°50, — 
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The characteristics of ashes affecting handling plant are grittiness 
and the possible presence of unburnt carbon, requiring them to be 
handled when hot and subsequently burnt clean; they may be also 
corrosive when wet, though more damage to the coal- -handling plant 
is likely to arise from the dust and grit than from this action. 

Experience has shown that it is advantageous to consider the 
handling of coal.and ashes as separate matters. 


TRANSPORT TO AND FROM THE STATION SITE. 


The method of transport between the mines and the station site 


next requires a general consideration. 
As the large station will most probably be on an important water- 
‘way and maybe on the coast, delivery of coal can be made by railway, 


by canal, or may be in some cases seabornetothestation wharf. A 


consideration of our coalfields shows that the railway is in the majo- 
rity of cases, the most probable means of transport, but, in any event, 
supplies will be received in separate lots, which should, for economical 
haulage or transport, be as latge as possible. 

The important part that terminal charges play in the cost of rail 
transport is well known; a study of the railway companies’ rate 
books will show how much the total cost of transporting material is 


dependent on the full employment of wagon capacity, and on terminal 


loading and unloading facilities. 

The actual rates charged for coal haulage per ton mile are low; 
the other charges can be reduced to a minimum by regular deliveries 
of full-train loads, hence the number of deliveries per day should be as 
few as possible. To permit of this practice sidings are required of 
ample capacity to relieve the railway company of any delay or extra 
work. 

Having fixed the number of daily deliveries the extent of the 


sidings can be decided, but here it is not possible to lay down a 


general rule; the position of the station relative to the railway, 
the nature of the coal-handling machinery and the design of the coal 
stores and boiler houses all affect the total siding length required. 
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There are other important considerations which must not be over- 
looked ; the present-day 10-ton wagon will, it is hoped, be super- 
seded by larger ones, which should reduce the need for siding accom- 
modation as well as the inefficiency of transport. 

Generally speaking, however, there must be considerable uncer- 
tainty as to future needs, and although the minimum siding accom- 
modation required can be fixed without difficulty, yet the growth of the 
station load and the prospect of using more coal for the reasons men- 
tioned above, make it advisable to take a liberal view of future 
req uirements. 

The delivery of coal by canal or ship involves similar considera- 
tions as to dock, wharf or basin accommodation sufficient to permit 
coal handling for the station needs without disturbance to the other 
traffic on the water. 

The vessels bringing the coal to the station may to some extent be 
used to remove the ashes, and in the case of canal boats there is an 
interesting field for the designer in adapting the vessel to the varied 
requirements, involving ease of loading and unloading, in turn, both 
the coal and the ashes. The lifting of the vessel bodily from the 
water by a hoist, or the addition of wheels to enable it to be run on to 
Tails as a wagon are examples of special arrangements which may be 
fully justifiable in certain cases. 


VARIATIONS OF SUPPLY AND DEMAND. 


The conditions of supply of, and demand for, coal which have to 
be met in a large power station are, though to some extent variable, 
not difficult ones; the problem is to supply by intermittent deli- 
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veries a continuous demand whose variations can be predicted with 
fair accuracy, to provide a reserve or storage to equalise the supply 
and demand at all times, and to do both at a minimum of cost. 

The first consideration is that of the quantity of coal and ashes to 
be handled, figures easily arrived at when the output of the station is 
known. 

The next is the variation of the rate of consumption over yearly 
periods, such as have to be considered in providing the coal supplies. 
This variation may include that due to a growing output as well as 
the characteristic seasonal variation in the summer months due to 
sunshine, warmth and human nature. Fig. 1 may be taken as an 
example of this. 

If the load-factor is approximately constant the coal consumption 
throughout the year will vary as the load curve, and provision must 
be made for the equivalent supplies. The deliveries of coal should 
follow this variation closely if storage and handling are to be mini- 
mised, but market conditions may make it advisable to take regular 
monthly quantities, or ev en to increase the purchases at times of low 
prices. These considerations amongst others, will affect the total 
amount of coal required to be held in stock. 

The stock of coal required may be considered conveniently as made 
up of two parts: the main reserve stock, which must be provided for 
security of supply of electricity in the event of an interruption or 
disturbance of supplies of coal from any external cause, and the work- 
ing stock, which is necessary to adjust the incidence of supply and 
demand from hour to hour in normal operations. 

The coal held in the reserve stock is in the nature of insurance, and 
the proportion which it should bear to the annual consumption is 
necessarily a matter of opinion. A cessation of a public supply of 
electric power might, by stopping the machinery of the factories and 
workshops using the supply, throw out of employment a large num- 
ber of workpeople, and cause consequential losses in two or three days 
larger in amount than the cost of power for a month, so that on these 
grounds the provision made for security of supply should be sub- 
stantial. On the other hand, the annual cost of the reserve stock 
goes to increase the cost of electricity, involving, as it does, interest 
on the cost of coal in stock, an allowance for its depreciation and a 
fraction of the cost of handling dependent on the average time the 
coal is held in stock. It is unlikely that the bulk of the reserve stock 
will, once deposited, be handled frequently, and the cost of handling 
is therefore of relatively less importance than the other charges. 

Delivery of coal may normally be depended on for 300 days a year, 
but fog, snow or accident may reduce this ; colliery difficulties may 
‘prevent regular or full supplies, and other disturbances are possible 
which may cause a total cessation. 

Taking everything into account, from two to three months’ sup- 
plies may be considered a sufficient reserve, which, allowing an aver- 
age of several years for turning it over, may involve an increase of 
from 1 to 2 per cent. in the total cost of the energy sold. 

The working stock is determined from a consideration of the 
variation between consumption and deliveries from hour to hour 
during the week, which may be estimated from a study of the load 
curve and from the known hours of delivery of coal. It is unlikely 
that coal will be delivered on more than six days in the week, it is 
usual to confine the period of delivery to daylight hours, and a 
certain minimum working stock is desirable under normal condi- 
tions so as to allow time for supplies to be drawn from the reserve 
when abnormal conditions arise. These points are illustrated by 
an example which follows, but one other may be emphasised here— 
that at any point in the transport of coal where a change of carriage 
takes place, provision must be made for storage of an amount suffi- 
cient to equalise deliveries and withdrawals at that point for a time 
sufficient to ensure continuity of supply. 

Every change of carriage therefore involves cost in three ways— 
(1) depreciation of the coal, (2) coat of handling, and (3) cost of stor- 
ing. 

METHODS OF HANDLING. 


A detailed consideration, of the types of plant suitable for handling 
coal and ashes is beyond the scope of this article, but as the decision 
as to the most suitable type depends so much on special circum- 


‘stances, it may be of interest to consider a typical case which will 


indicate the points to be decided and their effect on the choice of the 
station site. 


The following data a are assumed :— ; ` 
Maximum. load at end of year ........cssecseseeee see 125,000 kw 
Average weekly maximum load  ...........scscesseees 100,000 kw 
Output, units per annum .....sssesesesesssesosessessse 438,000,000 
Coal consumption, per annum ..........-esseee tons 391,000 
Weekly consumption, average .......s60...60. tons 7,520 
Weekly consumption, maximum ........+0.5. tons 9,400 
Ashes, per annum .hesesessserssesesseseesseceesee tons 58,650 
Ashes, per week, MAXIMUM ...sssssseseseesee tons 1,410 
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Assuming that delivery is to be made by rail the first consideration 
is the extent of sidings required. It would seem advisable for several 


reasons to assume that the deliveries under normal conditions will be . 


confined to eight hours a day and six days a week. In each case the 
maximum weekly consumption of 9,400 tons must be met at the 
rate of 1,570 tons a working day, a total of, say, 160 10-ton wagons a 
day. Dependent on the number of collieries from which supplies 
are drawn and on their relative situation, delivery will be made in five 
Or more trains a day and, for ease of handling, from six to eight 
siding tracks must be provided each of sufficient length for, say, 40 
wagons. Add to this requirement the length of track required for 
connecting lines and junctions, and the total area required for sidings 
may be estimated: Obviously, the area will depend largely on the 
station lay-out, and it is impossible to give any general figure, but, 
as an indication of the magnitude, it may be noted that eight parallel 
tracks as mentioned above would occupy approximately 1} acres, 
and the total area of sidings considerably more. 
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“The unloading of the wagons will usually be restricted to eight 
hours a day, requiring only one shift of men and ensuring that the 
work is carried out in daylight. On the above assumption unloading 
- facilities must be provided to permit delivery to the boiler house or 
reserve stack as required, at the rate of 200 tons per hour. If this 
practice be adopted there will be, under normal conditions of deli- 
very, unloading and removal of wagons approximately one-half of 
the daily deliveries in reserve in wagons on the site. In the case 
considered this would amount to approximately 800 tons. 

The maximum rate of consumption of coal being approximately 
100 tons an hour, these delivery facilities may seem excessive, and 
they may, of course, be-reduced by extending the hours, but expe- 
rience in handling large quantities of coal at collieries shows that a 
large margin is necessary, as weather conditions often seriously affect 
railway working. ` 

The discharge of the coal from the railway wagons brings us to the 
point where the special design commences for each station. 

From the first unloading the coal may take two paths, either to 
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proceed forward as directly as possible to the boilers, or, alternatively 
to the reserve stock for future use. 

The minimum working stock is required when there is but one 
change of carriage between the railway and the boilers. 

In the typical case considered this amount may be deduced from 
Figs. 2 and 3, in which the continuous curve shows the characteristic 
variation of coal consumption during the week, and the columns 
show by their area the daily deliveries. Fig. 4 represents the differ- 
ence at any time between deliveries and consumption or the minimum 


` storage required. 


The simplest possible case is that in which the railway wagons 
discharge direct into the boiler house bunkers. Allowing a reserve 
in the working stock equal to a normal day’s deliveries, the storage 
required is approximately 3,250 tons. 

Before considering any alternative arrangement the reserve stock 
may be considered. Eight weeks’ supply at the average rate will 
amount to 60,160 tons; this quantity, if stacked in a heap 10 ft. 
high, will occupy approximately 246,000 sq. ft. Allowing 20 per 
cent. for access roads and irregularities, the total area required is 
6-6 acres. 

One important point must not be overlooked in this connection, 
which is that, although the reserve will naturally be deposited 
gradually, it must be provided with facilities for rapid removal at a 
rate sufficient to meet the whole station consumption in the event 
of a complete failure of supplies. 

With an elevated railway such as would permit direct unloading 
into the boiler house bunkers the re-loading arrangementa from the 
reserve stack may be costly, and in view of their infrequent use, it 
may be found economical to provide special arrangements for 8 
portion of the reserve stock, depending, in case of continued failure 
of supplies, on working 24 hours a day in the conveyance of the bulk 
of the reserve to the boilers. 

Again, the relative level of railway and station site may be such a 
to preclude direct unloading into the boiler house, so that, in the 
general case, it appears probable that an intermediate means of 
conveyance must be introduced ; if this be done the size of the boiler 
house bunkers may be much reduced, it being sufficient to provide 
storage for the reduced consumption at night time; and to deposit 
the main part of the working stock outside the boiler house. 

Much may be said for the provision of a deep stack of coal outside, 
but adjacent to, the boiler house; the short time that the coal is 
left in the stack makes the fire risk negligible, and the advantages of 
having a large quantity of coal which can be delivered to the boiler 
house by one operation is considerable, both as to capital expendi 
ture on conveyors and convenience in station operation. 

The station bunkers in such a case would be reduced in size to hold 
eight hours’ supply at maximum rate of consumption. 


ASHES. 


In a station such as is considered some 60,000 tons of ashes a year 
must be disposed of. 

It would be wise to make provision for at least 30 years’ disposal, 
possibly for a longer period. Assuming that the ashes are deposited 
on land, one must provide therefore space for 1,800,000 tons; if 
spread in an even layer 10 ft. thick, this would cover 165 acres. — 

Ash handling involves, therefore, the most careful consideration, 
otherwise the cost may grow after a few years at an alarming rate. 

The simplest method of removing ashes from the boilers is to pro- 
vide under each boiler an ash hopper of sufficient storage capacity to 
enable all ashes to bé removed in the day time, and to deposit them 
therefrom into wagons for removal to the tipping ground. 

Two objections occur to this practice; the ashes are not always 
thoroughly burnt out and the removal and transport 18 a dusty and 
dirty operation. B 

The method may be developed, therefore, by providing means of 
quenching and slacking the ashes on or before removal, and if the 
basement of the boiler house is made high enough to permit the use 
of large tipping wagons, say, of 5 to 10 tons’ capacity, this method 
can be adopted at reasonable cost. 

Alternatively, the hot ashes may be removed from the boiler 
house by a conveyor, but the heavy cost of maintenance tells against 
the use of the type adopted for coal handling; so, therefore, the 
present tendency is for removal through pipes as in the suction ash 
conveyor, in which the ashes, after being crushed, are drawn into 
pipes and exhausted by fans or steam jets. — a 

Removal of ashes by a flow of water in pipes or troughs may alse 
be considered, but the possibility of corrosion and the necessity for 
draining the ashes must not be overlaoked. i 

From the point of view of cleanliness and comfort of workmen, the 
closed system of transport is admirable, and seems likely to pre 
dominate. 
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CHOICE OF METHOD. 


As to the methods of transporting and elevating coal, there is a 
wide choice, each type of apparatus having its merits and its limi- 
tations. It must not be overlooked that in the large station con- 
siderable distances have to be traversed, and that, for example, a 
method of transport found to be the best for a distance of 100 ft., is 
not necessarily so for a distance of, say, 600 ft.; also, that simplicity 
and low maintenance cost are worth striving for. 

As an example of the choice open to the engineer, delivery by rail, 
unloading and depositing on a working stack, and elevating and 
transporting to the boiler house, may be carried out in the folowing 
ways :— 


Coal. 
Operation Type of plant. 
Delivery eena a aas Railway wagon. 
Unloading ....sssssesessessossoseooresee Bottom doors. 
Tilting hoist and end doors. 
Tippler. 


Transporting and elevating to work- Bucket conveyor. 
ing stack Belt conveyor. 
Plate conveyor. 
Overhead transporter and grab. 
Pipe conveyor. 
Jib crane 
Transport and delivery to reserve Tip wagons. 
stack Belt conveyor. 
‘ Overhead transporter and grab. 
Crane and grab. 
Ropeways. 
Reloading from reserve. ............+4 Crane and grab. 
Transporter and grab. 
Portable elevator and wagons. 
Transport and elevating to boiler Bucket conveyor and elevator 
house Belt conveyor inclined. 
Plate conveyor inclined. 
Overhead transporter and grab. 


Ashes. 


Removal to rail .....sesssossssoecseeso Suction plant, air or steam. 
Pressure, air or water. 
Tip wagons. 
Hoists, cranes. 
Ropeways. 


Having decided as to the quantities of coal and ashes, the rates of 
delivery, the number of changes in the method of handling and the 
quantities to be held in stock at the various places, the type of plant 
should not be difficult to decide, but whatever types are adopted they 
should, above all, be reliable. 


Trade Parliaments and Their Work. 


By E. J. P. BENN. 
X.—THE Bic IDEA IN BUSINESS. 


There will be no lack of material to put upon the agenda paper 
of the Trade Parliament when once it gets going. Difficulty i8 
more likely to arise owing to the number of questions that the 
delegates of the various associations and unions will desire to 
bring up for discussion. When once it is admitted that there 
is a common interest in a trade which all parties may combine 
to promote, the possibilities of action widen so rapidly that Trade 
Parliaments will have to exercise care and discretion in the 
subjects to which they will devote the limited time at their dis- 
posal. It is comparatively easy, as I have done in these chapters, 
to take a subject at a time and state the various problems that 
arise in connection with it. In such matters as rationing, de- 
mobilisation, the disposal of Government stores, or science or 
education,’ the scope of the Trade Parliament is well defined and 
obvious, but the work of these bodies will extend far beyond the 
limits of these special branches of work. Their greatest interest 
is to be found in the fact that they are the embodiment of the 
new spirit in industry which is the definite outcome of the pre- 
sent war. When the economic history of the last four years 
comes to be written, it will be pointed out that a rev olution, far 
more important than the industrial revolution a century ago, was 
quietly wrought in the minds of the people while the guns of the 
nations were roaring on the battlefields of Europe. Whether 
it is the result of the comradeship of the trenches or of the general 
awakening to realities that has taken place since 1914, it is un 
doubtedly the fact that we are beginning to look upon trade and 
industry from an entirely new point of view. Instead of the sordid 
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ideas of the past, the sentiments of the future will insist upon the 
raising of our vocational activities to a much higher place in the 
social order. Trade as a national service; industry as a social 
obligation; production as the source of all prosperity; waste in 
materials or methods in goods or in effect as a crime against the 
community. These are the sentiments which are generally spread- 
ing through the ranks of both employers and employed, and which 
are having the effect of changing the traditional point of view of 
both parties. 


It must not be assumed from all this that the workers will 
in future cease to take an interest in the rate of wages paid, or 
that employers will no longer be concerned with the percentage 
that can be obtained upon their capital. The reverse is, of course, 
the case. Labour will never go back to the wages of 1914, while 
unless the rate of interest upon capital is higher than it was the 


shortage of that commodity will be sorely felt by industry. Trade . 


of the future must produce more to all parties engaged in it than in 
the past. In asking, therefore, both employers and employed 
to shoulder national and social obligations which they have not 
recognised as theirs in the past, there is no suggestion that they 
should sacrifice any of that reward which they are entitled to look 
for as a result of their efforts. Just as by subscribing to War Loan 
one renders a service to the country and makes a good personal 
investment, so by taking a national point of view in regard to one’s 
business one may promote the intereste of the community and at the 
same time strengthen one’s personal position. The solid fact is that 
our trades, as trades, have never been given a real chance in the 
past. They have been torn to pieces between contending parties 


To begin with, the various firms or companies engaged in a trade. 


have wasted a very large proportion of their energies in sense- 
lessly fighting one another, while Labour and Capital have en- 
trenched themselves in two opposing camps, and, at the expense 
of trade, have devoted a great deal of time, money and effort 
to squabbling. A simple illustration will make this point clear 
The American Government recently conducted an inquiry into 
the condition of the pottery trade in Great Britain, Germany, and 
America, and produced a volume of statistics and information 
which is worth the study of every business man. It is shown in 
this volume that Labour and Capital between them take 58 per 
cent. of the product of the trade in America and 44 per cent. here. 
In Great Britain Capital gets 5 per cent. and Labour 39 per cent., 
and in America Capital takes 10 per cent. and Labour 48 per cent. 
If the English trade unions were to succeed in securing the whole 
of the product of the industry as at present carried on they could 
only get 44 per cent., wherease their American cousins are to-day 
taking 48 per cent., and there is still a handsome margin left for 
Capital. The present suggestion is simply that Labour and Capital 
should put their heads together, as, indeed, they have done in the 
National Pottery Council, in order to see how they can contrive 
to get the superior return from their trade that is secured in America, 
By combined effort and by scientific study of all the circumstances 
they can actually secure between them a bigger gross figure than that. 
over which they were inclined to squabble in the past. 


There is a more serious aspect even than this. With the American 
trade organised as it is, and with the statistics and information 
and science which it has at its disposal, it is able not only to take 
58 per cent. of the product for itself, but to threaten very seriously 
every market of the world. These are some of the considerations 
that have brought Labour and Capital together in the pottery 
business and that led to the establishment of the National Pottery 
Council, and I do not doubt that, as a result of that movement, 
the English pottery trade will not only very much improve the 
personal position of all those who depend upon it, but will be able 
to re-establish the paramount position of English pottery in the 
markets of the world. Thus, we are gradually beginning to get a 
new conception of industry, and we are beginning to realise the 
truth that the whole is greater than the part. We are beginning to. 
understand that if we would promote our individual interests, the 
best way to achieve that object is to join hands with others similarly 
situated and work together for the common good. Patriotism and 
self-interest run hand in hand in this matter, because while Labour 
desires to improve its standard of living and Capital is actuated by 
the same sort of motives, the nation which contains both is in urgent 
need of a great increase in the rate of production of wealth. If 
industry, instead of consisting of a lot of factions of individuals 
striving for their own ends, were transformed into solid masses 
of citizens working for the national good, the cost of the war— 
gigantic as it is—would not present those difficulties which econo- 


mists, who base their theories upon past experience. are go con-- 


stantly putting before us. 
(To be concluded.) 
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Possible Economies by the Use of High- 
Pressure Steam. 


By FREDERICK SAMUELSON, M.I.M.E., M.I.E.E. 


Summary.—After a reference to the proposal by Mr. W. L. R. Emmett to use a mercury turbine, the author considers the improved 
efficiency that is obtainable by increasing both the temperature and pressure of the steam. Emphasis is then laid on the economy 


obtainable by using steam from the turbines for heating feed water. 


In conclusion, particulars are given of the high-pressure steam 


plant at the Rugby works of the British Thomson- Houston Co., Ltd. - 


The near future will see enormous demands for power generation 
throughout the world. All countries will have to make the best 
possible use of their natural power producing resources in the in- 
terest of conserving the supply and providing power at a cheap rate. 

The great bulk of the power at present generated in the United 
Kingdom is from coal, the heat energy in the coal being converted 
into electrical energy by means of boiler, steam turbine and elec- 
trical generator. This process unfortunately is very inefficient, 
but as no better means are available for producing power on a large 
scale, engineers are incessantly at work upon improvements on the 
old methods, aiming at higher all-round efficiencies. At the same 
time individuals and committees are investigating the attractive 
problem of recovering and using the valuable by-products obtained 
from the combustion of coal at present lost in the ordinary power- 
producing steam plants. There is no question but that this field 
of investigation will yield most gratifying results, but it will take a 
long time to commercially establish such a combination of by-pro- 
ducts recovery and power generation on a national scale. 

It is well known that the efficiency of a steam or other heat utilis- 
ing plant depends upon the two limiting temperatures between 
which the plant works. Most steam engineering students have 
spent fruitless hours in trying to create a system whereby the 
exhaust steam coming from a turbine or engine can be efficienty 
returned to the boiler without going through the condenser, anld 
thus save the latent heat in the steam. Our knowledge of thermo- 
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Fic. 1.—DIAGRAMMATIC ARRANGEMENT OF PLANT TO UTILISE MERCURY 
VAPOUR IN THE GENERATION OF POWER. 


dynamics holds out no hope of this being realised in practice, and 
we have to face the fact that in a steam plant the greater part of the 
heat in the coal burnt is wasted in the condensing water, which 
latter also determines the lower limit of the working temperature 
scale. To obtain a higher efficiency it therefore becomes necessary 
to raise the upper temperature limit, either by superheating the 
steam or raising its pressure, or both. 

A very interesting proposal to work between greater temperature 
limits is due to Mr. W. L. R. Emmett.* Emmett superimposes on 
the steam temperature a high temperature obtained from a second 
medium, in this case mercury vapour. Mercury boils under 
atmospheric pressure at 677°F., and condenses in a 28 in. vacuum 
at 457°F. At a gauge pressure of about 30 lb. the corresponding 
temperature of mercury vapour is about 800°F. Mercury is 
vaporised in a boiler heated by a fire in the ordinary way. From 
this boiler at a pressure not much above the atmosphere the mercury 
vapour passes through pipes and nozzles to a turbine wheel driving 
an electrical generator. Attached to the same generator another 


* A.LE.E, Vol. XXXIII., see THE ELECTRICIAN, Vol. LXXIII., July 
17, 1914, p. 601. 


turbine element is furnished, operating with steam in the usual way. 
After the mercury vapour has done work in the turbine it passes toa 
condenser, which is in reality a boiler, where the vapour is condensed 
on the outer surface of tubes which contain water, and this water is 
evaporated by the heat given to it by the mercury vapour, the 
steam generated going to the steam turbine. The condensing boiler 
is placed at a level above the mercury boiler, so that the condensed 
liquid will run back into the mercury boiler by gravity without the 
aid of a pump. Since the mercury vapour is much hotter than 
steam; the furnace gases will normally leave the mercury boiler at 
higher temperatures than they would have in leaving a steam boiler. 
To utilise the excess heat in the gases they are led after leaving the 
mercury boiler through a heater which raises the returned mercury 
near to the boiling point ; secondly, through a superheater which 
superheats the steam delivered by the condensing boiler, and, 
thirdly, through an economiser whith heats the feed water for the 
condensing boiler. A diagram illustrating this heat cycle is shown 
in Fig. 1. Emmett estimates that a saving of some 40 per cent. in the 
fuel will be obtainable by the addition of the mercury plant to an 
ordinary steam plant. Obvious difficulties have to be overcome in 
such a very original combination to secure satisfactory operation. 
but the expected efficiency is so high as to warrant patient research 
and liberal expenditure. 

Returning to the consideration of a simple steam system, Fig. 2 
illustrates the efficiency ratio obtained from various initial pressures 
and temperatures. The curves are based on feed water entering 
the boiler at 80°F., and that adiabatic expansion is carried down toa 
pressure equal to 284 in. vacuum (bar. 30 in.). The efficiency ratio 
shown on the curves is derived from the relationship of :— 


Heat available in steam. 
Total heat in steam 


From the curves it is seen that the efficiency increases with 
increased pressure or temperature and that the improvement in 
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Table I.—15,000 lw. Turbine. 
Full-load steam consumptions and overall efficiencies (without feed 


heating). 
| Superheat. 
Pres- ` q~ = 
gare era 100 °F. 200°F. |  300°F. 
(Ib. ` eee ae eee eel — 
gauge) the.kw-hr Eff. ie lbs.kw.hr| Eff. oe lbs. kw.h Eff. o 
| 290 |1255 | 22-35 . . 
150 | 28-5 | 13-03 21:77 . . 
28-0 | 13-42 21-29 
27:5 | 13-81 20-82 
| 290 | 12:04 ' 23-17, 
200 : 28-5 | 12-46 22-63 | 
28:0 | 12:80 , 22-20 
| 275 |1315 , 21-73 | . 
| 29-0 | 11-68 23-78 | 10-73 24-77 
250 | 285 | 1206 , 23-28 | 11-06 | 24-27 
| 280 | 1238 22-86 | 11-35 23-83 
| 27-5 | 12-70 | 22-42 | 11-62 | 23-42 
29-0 | 11-43 24-23 | 10-48 | 25-25 
300 | 28-5 | 11:77 | 23-76; 10-80 24-77 
28-0 | 12-07 23-35 | 11-05 24-37 
| 275 | 12-36. 22-95 | 11-30 | 23-98 
| 290 | 11-22 2461 | 10:30 | 25-63 | 9-60 | 2638 
350 | 28:5 | 11-55 24-14 | 10-59 25-17 | 9-86 | 25% 
28-0 | 11:82 ' 23-78 | 10-83 | 24-80 10-08 | 25°58 
| 275 | 12-09 | 23:39! 11-06 | 24-41 | 10-29 | 2518 
AORE A an NREL, —— 
| 290 |1106 24-89! 10-17 | 25:87: 945 | 2670 
400 28:5 | 11-36 24-47 10-42 25:50 9-70 | 262! 
28-0 | 11-62 2411 | 10-65 | 2513 ' 9-90 | 25% 
| 27:5 | 11-87 23-76 10-87 2477 lonl | 5%” 
a Se E E S sea ee 
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efficiency is greater the higher the temperature. For instance, at 
175 lb. absolute pressure, an increase in temperature from 700°F. 
to 800°F. increases the thermal efficiency twice as much as does the 
rise in temperature of from 400°F. to 500°F. : The relationship of 
pressure and efficiency will also be readily observed. For instance, 
the same efficiency is obtained with steam at 300 lb. pressure and 
500°F. temperature as at 175 lb. pressure and 800°F. temperature. 
As the highest permissible safe working temperature of steam is 
about 800°F. as applied to ordinary boiler, pipe and turbine material 
now in use, higher economy can only be obtained by increasing the 
pressure. The curves give the theoretical values, and for simplicity 
have been drawn only for 284 in. vacuum. 

To further illustrate what influence the operating conditions 
have on steam consumption and efficiency, the following Table I. 
has been prepared, which is applicable to a turbo-generator set of 
about 15,000/20,000 kw. rating. The figures given in the table are 
based on a feed-water temperature 5°F. below the temperature 
corresponding to the vacuum in each case—boiler efficiency of 100 
per cent. and no power for auxiliaries. The relative value of the 
efficiencies in the table will hold good for all sizes of turbo-generators, 
but will vary in absolute value in accordance with the size of unit 
under consideration. 

It is hoped that the table will be useful to engineers contemplating 
extension to their existing plant, or erecting new stations. It has 
_ taken some 50 years to increase the boiler pressure from 50 lb. to 
200 lb., and further increases in pressure will take time, but are sure 
to come, and come to stay. 
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Fic. 2.—REvATIVE EFFICIENCY OF ADIABATIC EXPANSION. 
Feed-water temperature, 80°F. 28} in. vacuum. 


Feed water heating by means of steam tapped from the turbine 
has of late received deserving consideration, as considerable econo- 
mies can be effected by this means. The higher the feed water is raised 
in temperature the greater is the saving effected, which is only natural 
as less heat is taken away by the circulating water. Fig. 3 illustrates 
diagrammatically a feed heating arrangement. 

The saving that can be effected from feed water heating by tapping 
the turbine is shown inthe Table II. below. Here, as in the previous 
table, boiler efficiency is assumed to be 100 per cent., and temperature 
of condensate 5°F. below the temperature corresponding to the 
vacuum in each case. Looking at Table I. above under 350 lb. 
pressure, 300°F. superheat, 29 in. vacuum, the steam consumption 
is found to be 9-60 lb. and the efficiency 26-38 per cent., the feed 
water temperature being 74°F. From the Table II. below it will be 


Table II. 

Steam | Superheat. 

pressure SS 
and temp. in) 100°F. 200°F. |  300°F. 

of feed i aes eee ee a 
water. Tbs. kw. hr Eff. 2; 'lbe.kw.hr! Eff. °; jlbs. kw-hr. Eff.°/ 
29-44 | 11-81 | 26-02 | 10-81 | 27-05 | 1065 27-81 
28:5 |1210 | 25-40 | 11-05 26-46 | 10-26 2724 
28-0 | 12-30 24-99 | 11-25 | 25-99 10-43 26-79 
27:5 | 12-53 | 24-53 | 11-45 | 25-54 | 10-63 | 26:29 
350 lb. 29:0 | 12-70 | 26-64 | 11-58 | 27-66 | 10:72 |28-44 
28:5 |1298 | 2607 |1183 | 2707 | 10-94 27-387 
300°F. 28-0 | 13-22 | 25-59 | 12-05 | 26:58 | 11-14 2740 
27-5 | 13-47 | 25-12 | 12-25 | 2616 | 11-33 26-91 
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seen that with a feed water temperature of 300°F., other conditions 
being the same, the steam consumption has gone up from 9-60 lb. to 
10-72 1b., but the overall efficiency has increased from 26-38 to 28-44 
per cent., representing a very marked saving of over 7:5 per cent. in 
fuel. This example at the same time provides an excellent illustration 
of the erroneous conclusions apt to be formed by considering only 
the steam consumption per kilowatt as the sole criterion of real 
efficiency. 

With a high-pressure plant working with, say, 3501b. steam pres- 
sure and a temperature of 750°F., steam can conveniently be taken 
out for warming the feed water up to 300°F. Before tapping, the 
steam would have done work in the turbine equal to about 47 per 
cent. of the steam going to the condenser. As the remainder of the 
heat in the tapped steam, including the latent heat, is going into the 
feed water, the efficiency of this portion of the steam is practically 
100 per cent., against about 26 per cent. for the steam passing all the 
stages of the turbine and the condenser. To secure the highest 
efficiency it is clear that the steam should do as much work as pos- 
sible in the turbine before being tapped for heating purposes, and 
when the feed water is heated to such a high temperature as 300°F. 
it will be desirable to tap the turbine at two or more places, putting 
the heaters in series and pumping the condensate through same in 
contra flow. Such a system can be made comparatively simple, and 
the condensate pumped direct from the condenser to the boilers 
without being exposed to the atmosphere, thereby minimising the 
amount of air getting into the boilers wit resultant better vacuum 
and Jess liability to corrosion. 

b Many manufacturing processes—such as paper mills, soap, oil and 
cellulose works, &c.—require large amounts of low-grade heat. As 
the steam turbine, especially when working with extra high-pressure 
and temperature, is particularly well suited for tapping for heat 
extraction, it should be used for this purpose to the fullest possible 
extent. In selecting a site for a new power station this valuable 
feature of the turbine should be-kept in mind with the view of 
grouping such factories around it with mutual benefits arising out 
of the sale and purchase of heating steam for manufacturing pur- 


feed-water Del! 

to Boiler or 

Feed Tank. 
(—> 


Feed-heater Condensate 
Discharge Pipe. 


Extraction and Feed Fump. 
Fie. 3.—D1IaAGRAMMATIC ARRANGBWENT OF FEED-WATER HEATER. 


With high-pressure boilers the quality of the make-up water 
must be carefully studied. A small amount of lime in the water 
is beneficial, as it protects the steel from corrosion to which it is 
liable if the boiler is too clean and pure distilled water used, the 
corrosion being due to presence in the feed water of carbonic acid 
which is neutralised by the addition of lime. On the other hand, 
if too hard water is used, blow-down will have to be resorted to 
frequently, which does not aid efficiency. When the make-up water 
is of a nunsuitable character, evaporators will be found very useful. 
These would take the required heat from a suitable tapping on the 
turbine, the evaporated water will be condensed in the feed heater, 
and practically all the heat required for. evaporation be recovered. 
Fig. 4 illustrates diagrammatically a feed water heating arrangement 
combined with evaporator. 

If the feed water enters the boiler at such a high temperature 
as 300°F. the gases going to the chimney will be considerably 
hotter than is the case where the feed water enters at about 140°F., 
which is the usual feed water temperature in most stations. Valuable 
heat would thus escape, and steps must be taken to prevent this loss. 

At present most power station boilers are fitted with a heater 
section, commonly termed ‘‘ economiser.”” The feed water passes 
through the tubes of this section, being heated by the combustion 
gases leaving the boiler. Where high temperature feed is used a 
convenient arrangement would be to retain this economiser in a 
modified form, and pass air instead of water through the tubes, the 
heated air being delivered to the combustion chamber of the boiler. 
Such a heater would be inexpensive and its maintenance costs low. 
As the temperature of the entering air is low, the gases going to the 
chimney could be reduced to a lower temperature than is possible 
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in the case of a water-type economiser, where the feed water is 
pumped in at a temperature exceeding 100°F. The ventilating 
air coming from the electric generator should also be led to the 
boiler furnace, as for each kilowatt generated the ventilating air 
carries away with it about 100 B.Th U.’s, which can be conveniently 
recovered in this way instead of escaping to the atmosphere. 

Reheating the steam between the stages of a turbine was pro- 
posed by Ferranti many years ago, but has not found any general 
favour, due no doubt to the difficulties of its practical application 
entailing an unrecoverable loss in steam pressure and additional 
radiating losses, the resulting net gain in efficiency hardly warrant- 
ing the extra complication. - 

The dafa given above clearly prove on purely theoretical grounds 
that higher steam pressures and temperatures should be used in 
order to ensure the maximum efficiency in power generation. The 
extent to which advantage has been taken of these possibilities 
of increasing the efficiency in practice has been very limited, engi- 
neers having possibly been too much inclined to adopt the more 
comfortable policy of “‘ wait and see” before committing them- 
selves. General interest in the question is, however, increasing 
rapidly, and a wider application may be looked for in the near future. 
Some of the more progressive consulting engineers have plants on 
order on the lines advocated here, and éven at higher pressures than 
shown in Tables I. and II. A valuable and welcome contribution 
to this subject by Mr. J. H. Shaw, of Bradford, was recently pre- 
sented before the I.E.E., and will no doubt stimulate discussion 
and promote further interest amongst engineers. 

A 350 lb. pressure plant was designed by the writer in 1913, 
and put into service late in 1914 at the works of the British Thomson- 
Houston Co. (Ltd.), Rugby, and it may be of interest to give a brief 
description of same. 


Aux. Steam Pipe 
trom Boller. J 
Steam Trap or 
Float Regulator. vaporator , 
Condensate 
i Discharge Pipe. 
Pape tank 
| ——.| Feed-wat oller or an 
Heater ' 
feed-water Make-up Pipe. 
Feed-heater Condensate 
Discharge Pipe. 
Extraction and Feed Pump. 
Fia. 4.—DIAGRAMMATIC ARRANGEMENT OF EVAPORATOR AND FEED 
WATER. 


It was decided to make the capacity of the plant 1,500 kw. normal 
rating, and it was hoped that 500 lb. steam pressure could be used. 
After consultation with Messrs. Babcock & Wilcox, who supplied 
the boiler, a compromise pressure of 350 lb. was decided upon, the 
steam to be superheated to a total temperature of 700°F. The 
capacity of the boiler is 18,000 lb. of steam per hour, and the type 
selected was the maker’s well-known self-contained marine type, 
with boiler, superheater and economiser sections inside one casing, 
and fitted with chain-grate stoker and induced draught. The 


turbine, which is of the Curtis impulse type, was built to standard . 


design, slightly modified to suit the higher steam conditions. The 
alternator is totally enclosed, and the air used for cooling is deli- 
vered to the boiler grate. The plant was put into service at the 
end of 1914, and has run continyously since that time except for the 
usual shut downs for overhaul and inspection. The steam con- 
sumption taken on the turbine shows a consumption of 11-2 1b. per 
kilowatt-hour at full-load with 350 lb. pressure, 700°F. total tem- 
perature, and 284 in. vacuum. It should be pointed out that the 
turbine was not specially designed throughout for the higher steam 
conditions, as standard parts available in 1913 were made use of. 
If the turbine had been specially built for the higher ;pressure, the 
steam consumption would be reduced about 34 per cent. Tests on 
the boiler show an efficiency varying from 80 to 83 per cent. During 
a 10 hours’ test at full-load the actual fuel consumption was 1-83 lb. 
of coal per unit generated, the vacuum obtainable during this test 
being only 27-7 in. The average heat value of the coal as fired was 
just under 11,000 B.Th.U.s per lb., or the equivalent to 20,000 
B.Th.U.s per unit generated. The steam and fuel consumptions 
referred to above do not include for power taken for the auxiliaries 
which could not be properly estimated, as the circulating pump was 
also supplying other condensers. Originally it was intended to 
erect the plant for experimental purposes only, and if found satis- 
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factory to dispose of it afterwards. The plant proved so successful 
and economical, however, that it was decided to retain it as a per- 
manent addition to the works generating plant. A saving in coal of 
15 to 18 per cent. was expected as compared with the results obtained 
on the other plant hitherto available, working under similar steam 
conditions to those prevalent in the majority of power stations in 
this country. It was gratifying to note, that notwithstanding the 
constantly varying load and power conditions experienced in a large 
works, the expectations were more than realised. Only minor 
troubles have been met with either in the turbine or in the boiler. 
Some of the parts in the turbine were found unsuitable for the 
high temperature and had to be renewed, but these have been of 
minor character, and have not interfered with the operation of the 
plant. Apprehension was expressed by many engineers as to the 
possibility of finding a blading material to satisfactorily stand up to 
the high temperature of the steam, but no difficulty has been ex- 
perienced. The temperature of the steam changes with the load on 
the plant, and the half-hourly recards show a variation of between 
625°F. and 760°F. measured at the turbine stop valve. With regard 
to the boiler, a certain amount of corrosion or rusting has been set 
up inside some of the economiser tubes, believed to be due to the 
presence of carbonic acid entering the boiler with the feed water. 
The water trough in the main steam {drum is likewise corroded, 
presumably due to the same cause. This rusting was first 
noticed last summer, and on the boiler being opened up during 
the last Easter holidays it was found that the rusting is stil 
continuing. In order to free: the feed water from entrained 
air as much as possible before entering the boiler the tempera- 
ture of the feed water will be raised from 120°F. to 180°F., 
and some lime will be added to neutralise any carbonic 
acid which may be liberated in the boiler, and it is expected 
that this treatment will stop the rusting. The main tubes and 
other parts of the boiler, including the superheater section, are 
in good condition, and show no signs of attack either inside or 
outside. All valves and fittings on the boiler and turbine are in 
good condition, none having required renewal. The turbine is 
located close to the boiler, and no difficulties have been experienced 
from leaky joints or pipe expansion, a point not to be overlooked 
where any considerable length of piping is used. 

From the practical experience gained, and from the technical 
data given above, the writer would unhesitatingly recommend the 
adoptation of higher steam pressures and temperatures, especially 
where new stations have to be built. Although experience has only 
been had with a plant of comparatively: small size, there is no 
fundamental difference to contend with in a station of very large 
capacity having generating units of 25,000 kw. rating. The latter 
probably represents the largest single unit that can be conveniently 
installed in the near future in view of the necessity of efficiently 
utilising the highest possible vacuum obtainable, the difficulties of 
electrically controlling Jarger units and the limitation of railway 
transport. 


Seen ornare 


Lightning Arrester Spark-Gaps.—Some interesting pro- 
blems in the design of lightning arrester spark-gaps were dealt 
with by Mr. C. T. Alcutt in a recent Paper before the American 
Institute of Electrical Engineers. The author discussed in 
some detail the results of previous investigations on the subject 
of impulse voltages, and especially the provision of adequate 
protection against transient voltages on steep wave fronts. 
A case of special interest is that which occurs when a high 
frequency impulse is super-imposed over a low frequency 
wave. With a view to protection against the effect of steep 
wave fronts in this case selective action on the part of spark- 
gaps is very desirable, and the author described a form of 
“impulse protective gap’’ which is considered specially 
effective in providing against these disturbances. Among 
other points emphasised in the design may be mentioned the 
use of an impulse ratio (i.e., the ratio of the impulsive break- 
down voltage of the gap to the continuously applied break- 
down voltage) of less than unity, and in fact as low as possible. 
The impulse ratio was found to depend very materially upon 
the shape of the electrodes, the length of the gap, and the 
nature of the wave. Needle gaps, for example, often have 4 
ratio exceeding two, while for sphere-gaps the ratio is con- 
sistently near to unity. The form of impulse gap preferred 
by the author utilises two gaps in series, each shunted bys 
comparatively high impedance but designed to exercise 
selective effect at two different frequencies, and is stated to 
have given very favourable results. 
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The Maintenance of Economy in the Boiler 
House. | 


By D. WILSON, AM.I.E.E. 


Summary.—The author lays stress on the importance of keeping regular and detailed records of tho performance of a power 

station. This is particularly important in the boiler house. After dealing with the question of transmission of heat, the author describes 

the sampling and testing of coal with a view to accuracy, and lays down the routine that is desirable in regard to the control of flue 
gases and combustible in ashes. 


The average thermal efficiency of electric generating stations in 
Great Britain does not exceed 10 per cent., whilst the highest figure 
we have on record is that for Detroit, U.S.A., of 17 per cent; and 
when discussing concentration schemes and super-power stations, 


and comparing the relative value of such, estimates should be based 


not upon the average results, but upon what the average should be 
if each station was operated at the maximum efficiency possible. 

Whilst there are many well-known factors which account for the 
low average efficiency, the present figure could, no doubt, be raised 
considerably by much closer supervision in the boiler house, and in 
this respect it is now generally accepted that, so far as electric power 
Stations are concerned, the boiler house must in the future receive 
much more scientitic consideration than in the past. 

This fact has already been recognised fully in America, and the 
late Mr. A. Stott, chief engineer of the Rapid Transit Railway, New 
York, was seriously considering the appointment of college graduates 
to act as actual firemen. 

The writer believes that the very low thermal efficiency of many 
electric stations is largely due to the fact that scientific data are 
not regularly collected and tabulated for each section of the works. 
It is a serious reflection on our methods that in a great many stations 
such data are not forthcoming, whereas detailed information of this 
sort should be before the engineer responsible at least once a week— 
details such as the Victoria Falls & Transvaal Power Co. embody in 
their excellent weekly returns for each power house, and which the 
writer again reproduces below :— 


ELECTRICAL STATIONS REPORT. 


Output. 
l. Units sent out to network .........cccececscecscessececscssees 
2. Station consumption, per cent. ..........cccccccececeestececs 
3. Machine load factor, per cont..........cececccoscccscacscececes 
4, Boiler load factor, per cent...........c.ssceceeees E 
4a. Station load factor .........ccccccccsssccresscees ETEA 
Coal 
5. Pounds per unit sent out ......sessessoeoessosoossssosseseesesee 
6. Energy value, kilowatt-hours per Ib. ............ceseesenees 
7. Uptake temperature, degrees centigrade ............ Heii 
8. Percentage of COp.......eesesossosessasensessesssesososocesesesse 
9. Ash, perceht. of coal burnt ......ss.sseessossssessesssosessesso 
Water | 
10. Condensed water per unit sent out, Ib. ..............ceeeeee 
11. Water evaporated per unit sent out, Ib. oo... ces eee eee 
12. Water evaporated per lb. of coal, lbs................scesesees 
13. Feed water temperature .......sssesscossssosesassoeserossosseo 
Vacuum Temperatures. 
14. Inlet channel T,, degrees centigrade .............scesesscees 
15. Outlet channel T,, degrees centigrade.............csseesscees 
16. Condensate T., degrees centigrade .........ccccsscsccvesceeee 
17. Vacuum T., degrees centigrade ......ccssesseee ATEAK 
18. K=Kilowatts per square foot per 1°C. ..... EEIN 
Steam. 
19. Gauge pressure at boilers, lbs. /square inch ............... 
20. Temperature at boilers, degrees centigrade ............... 
21. Gauge pressure at machines, lbs./square inch ............ 
22. Temperature at machine, degrees centigrade........ geisia 
Efficiencies. 
23. , Turbine house, including auxiliaries ............c.ccseceeees 
24. Steam —......cccccccceees aiius apanita Ee 
25. Boiler house, including steam range .......ssssssesossessese 
25. Overall ..... ERREA TES TOEN RT E AE ET ; 
REMARES :— 


Economy in the boiler house involves the close consideration of 
many scientific details, the more important being :— 
1. Heat Transmission. 
2. Coal analysis. 
3. Flue gas analysis. 
4. Combustible in ashes. 


TRANSMISSION OF HEAT. 


The question of heat transmission involves a study of radiation, 
convection and conduction, and each of these distinct modes is 
governed by a definite law not applicable to the others. Before the 
heat reaches the body of the boiler water it changes its mode of travel 
at least twice. lt is first imparted to the dry héating surface (a) by 
radiation from the hot fuel bed, the furnace walls and the luminous 
flames, and (b) by convection from the hot moving gaseous products 
of combustion. When the heat reaches the dry surface it changes 
its mode of travel, and passes through the soot, metal and scale to 
the water side purely by conduction; from the water side of the 
heating surface the heat is carried into the boiler water itself mainly 
by convection. 

The quantity of heat a boiler will absorb per unit of time depends 
almost entirely upon the quantity of ‘‘ available heat ” given (that 
is, the heat which is above the temperature of the boiler water) 
delivered to it. Unfortunately, the boilers in common use can only 
absorb a part of the available heat, and this part expressed as a per- 
centage of the total heat available is the true boiler efficiency (not 
the usual commercial efficiency), and is thus represented by the 
equation :— 


Heat absorbed by boiler 


True boiler efficiency= Heat available for boiler’ 


From the above remarks it will be seen that the efficiency of the 
boiler is affected by the percentage of heating surface so exposed to 
radiation from the fuel bed, furnace walls and flames as to receive 
heat both by radiation and convection ; but by far the greater pro- 
portion of the surface receives heat only by convection from the 
moving gaseous products of combustion. 

The greatest resistance to the flow of heat is experienced before 
the hot gases reach the dry heating surface. If a boiler is moderately 
clean, the resistance of the plate to the flow of heat is very small, 
and the resistance to the passage of heat from the plate into the 
boiler water is also very small; in fact, a clean heating surface can 
transmit to the boiler water practicallly all the heat that is imparted 
to its dry surface. The problem, therefore, is to increase the rate 
at which heat can be imparted to the dry surface of the heating plate, 
because thereby the rate of steam production will be increased in the 
same proportion, and as most boilers derive the principal part of 
their total heat from convection we may, by increasing the rate of 
this process, cause a nearly proportionate increase in the rate of steam 
production. Thus, with the initial temperature of the moving gases 
remaining constant, and the velocity with which the latter pass over 


` the heating surface increased, we shall increase—in an almost direct 


ratio—the rate at which heat is imparted to the dry heating surface, 
and therefore also almost directly the rate at which steam is made. 
The rate at which heat is imparted to a unit of surface depends 
upon the number of gas molecules coming in contact with it; in 
other words, the rate of heat impartation is directly proportional 
to the rate at which molecules of gas pass forward and backward 
from the stream to the metal surface. This brings us back to the 
question of the velocity of the flow of gases. Given small passage- 
ways for the heated gases, the gas particles would be likely to make 
more contacts in a unit of time than if the passage-ways were larger. 
In a test on a water-tube boiler it was found that the rate of heat 
absorption increased almost in direct proportion to the increase in 
weight of the gases passing through the boiler, and that the boiler 
developed a boiler horse-power on less than 3 sq. ft. of heating 
surface, thus indicating that the heating plates of the boiler were able 
to absorb all the heat the gases were able to deliver. In the case of a 
locomotive boiler it was found that the rate of heat absorption 
increased almost directly as the rate of heat delivery, so that when 
the delivery was doubled the heat absorbed was also nearly doubled. 
In connection with the efficiency of heat transmission, greater 
attention should be given to maintaining the boiler heating surface 
in a clean condition, internally and externally. On the Continent 
the purification of ‘“ make-up” water and the operation of the 
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water-softening plant receive as much scientific attention as other 
sections of the plant, and probably as a result of this higher rates of 
evaporation per square foot of heating surface are more common 
than in this country. ıIn several cases only distilled water is used 
for the “ make-up,” and this is a point which should receive most 
serious consideration by the designers of large new super-power 
stations in this country. - 

Ít is very difficult to determine the loss in efticiency due to scales 
as, with a given thickness of scale, so much depends upon the nature 
of the deposit, and its degree of porosity. If the scale be dense and 
hard, so as to be practically waterproof, a thin coating # it may be 
an effective non-conductor, and it may be a source of great danger 
as well as loss of economy. If, however, a scale be porous, as many 
are, it will allow water to pass throngh it to the metal surfaces of 
the boiler, and the decreased transmission of heat will be com- 
paratively slight. 

Again, the loss due to scale in the front part of the boiler may 
be compensated for, to a certain extent, by increased recuperation 
in the remaining portion of the boiler. 

Mr. Stromeyer, in the introductory portion of his Paper, entitled 
“ An Enquiry into the Working of Various Water Softeners,” read 
before the Institution of Mechanical Engineers in 1903, put the 
matter pretty clearly, and gave the following table, showing the 
temperature distribution as follows :— 


ae — —- — --— a A H Ėė 


Sq. ft. of heating surface: | 
per lb. fuel per hour ...: 0 +: 4 


iar? alas 


——_o ee aa 


Sa ee 


Boiler with plates free | ! 


' % 
from scale. | | 
Flame and flue temp.. °F. 3,000 | 2,421 | 1,961 | 1,335 | 728 | 426 | 381 
Max. plate temp., °F. 400 ; 396 | 392 | 387 | 383 381 | 380 
Total heat transmitted,°;' 0 | 19-8 | 356 : 57-0 |77-8 89-2 | 89-7 


Boiler with scale 4” thick. } 
Flame and flue temp., °F. 3,000 ‘2,484 
Max. plate temp., °F. .... 691 | 630 
Total heat transmitted,°, 0 175 


| | 
2,070 1,471 
581 510 
31-8 ° 52-4 


434 389 | 382 


835 l 459 | 384 
74-2 , 87-0 | 89-5 


The deposition of soot and dust on the fireside of a boiler affects 
the efficiency more rapidly than does the formation of scale, and 
attention in this direction, with every class of boiler, is most de- 
sirable. 
= CoaL ANALYSIS. 


It is quite impossible to control intelligently the thermal efficiency 
of power stations unless means are taken to establish week by week 
the calorific value of the coal used, and no station can be considered 
complete unless equipped with a small laboratory and coal testing 
plant. The expenditure on such plant is relatively small, and is 
fully justified by the results which can be obtained. The methods 
to be adopted for collecting average samples will yary according to 
the arrangements of coal-handling plant, and by proper mixing and 
quartering the quantity required for the laboratory analysis can be 
reduced to reasonable proportions. 

It is far better to make a small number of analyses in a careful 
manner than a larger number in a haphazard way; an inaccurate 
analysis is worse than useless, inasmuch as the information given is 
misleading, and may be the cause of waste of time and money. 


Before making an analysis of a fuel by far the most important , 


item to have in mind is to get a truly representative sample to 
work upon. When one considers that with a laboratory sample of, 
say, 20 lb., the heat value is determined on about one-thousandth 
part of this sample, it will be appreciated how easily an error of 
1,000 to 2,000 B.Th.U.s can be obtained if the sampling is not 
carefully attended to. On the other hand, when the coal is care- 
fully sampled, although such a small quantity is used for the de- 
termination of the heat value, result after result will and should 
agree to within 20 B.Th.U.s. o 

The most difficult coal to sample for analysis is a damp Midland 
slack containing a fair amount of small—about 40 per cent. passing 
through a }-in. meash sieve—and also having a few pieces of shale 
amongst the large. 

It is essential that the surface moisture should be taken from the 
sample before attempting to re-sample. This can best be done by 
keeping a record of the weight before and after the whole sample 
has been left on a large tray in a very thin layer for, say, 48 hours. 
This air drying is necessary for two reasons—firstly, the total mois- 
ture cannot otherwise be correctly ascertained, as the coal will be 
losing moisture during sampling, and secondly, it is otherwise im- 
possible to get a good mixture, as the small damp coal and soft 
shale will cling together and not mix with the freshly ground drier 
coal. 

It is wrong to rob the laboratory sample of a part for separate 
moisture determination, as is frequently done, inasmuch as this 
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would have to be done{with little or no crushing of the larger coal, 
and would not only be unrepresentative of the remaining moisture 
content, but may also be robbing the remainder of an undue pro- 
portion of either clean coal or shale. 

After being exposed, as suggested above, for 48 hours in the rooms 
in which the further sampling is to be carried out, the coal will be 
at equilibrium with the atmosphere, and in this condition can be 
safely ground and mixed without either losing or gaining moisture. 

It is difficult even after grinding to properly mix a sample of 
20 1b. and select from it a smaller representative sample. The 
following will be found a very satisfactory method of overcominz 
this difficulty :— 

Separate the 20 Ib. sample by means of sieves, as for example :— 


(4) Over din. and under 2 in. in size oe... esse eens 5 lb.= 25°, 
(b) Over ł} in. and under } in. in size.........ccecec eee 3lb.= 15°, 
(c) Over ł in. and under Lin. in size  ....ssecsesesee 4lb.= 20° 

(d) Under i imin size, siare orair esia ana 8 lb.= 40°, 


20 lb. = 100°, 

It will be evident that one should not expect to find the heat 
value of all these grades similar ; this will particularly apply when 
comparing samples (a) and (d); in some cases the fine coal contains 
more heat units than the larger coal, but in the majority of cases the 
fine contains a large amount of dirt, and consequently, is of lower 
value. The separate grades, as referred to above, can now be 
reduced in equal proportion to, say, 25 per cent. of the present 
quantity. 

Dealing firstly with grade (d), in view of the small size of this, 
after mixing we can, by the quartering method, take a 2-lb. sample, 
which is representative of the 8-lb. Placing this 21b. on one side 
in a labelled covered tin and disposing of the remaining 6 Ib. we 
proceed to reduce the three grades (a), (b) and (¢) to 20 oz., 12 02 
and llb. respectively. After each grade has been ground and 
passed through the ł-in. mesh sieve, it can be dealt with similarly 
to grade (d) and put in a separate tin. We now have four tins 
containing a total weight of 5 lb. of coal, and are sure of having s0 
far a proportionate amount of the better and inferior (large aud 
small) coal. This we could not have been so gure of, had we ground 
the whole 20 lb., mixed it, and then taken out 5 lb. l 

The next step is a still further reduction of the sample for analysis. 
Taking the first tin (d) containing 2 lb., this should all be ground 
to pass through a sieve having 30 meshes to the inch, thoroughly 
mixed and 25 per cent., namely 8 oz., taken and placed in a covered 
tin, which will also be used for the further samples. The other tins, 
(a), (b) and (¢) should then be treated in a similar manner separately, 
the same percentage—5 oZ., 3 oz. and 4 oz., making the total weight 
of sample 20 oz. We are now certain of having one-sixteenth of the 
various grades of coal which were delivered to the laboratory in the 
20-lb. sample. 

The next step is to grind the 20-0z. sample and pass it through 4 
sieve having 60 meshes to the inch; too much importance cannot 
be attached to seeing that the whole of the sample passes through 
the sieve, for the more friable particles—which usually consist of 
clean coal—will more readily break up and pass through the fine 
meshes, leaving the harder particles (generally shale) behind, and 
if these are not broken to the same fineness and mixed with the 
remainder the sample will be spoiled. 

After thoroughly mixing this fine coal on a sheet of glazed paper 
we can take our samples for the calorimeter test and analysis from 
any part of the heap, and if the difference obtained from such 
samples exceeds 0-2 per cent. for the former, or 0-1 per cent. for the 
latter, something must be wrong with the operation of determining 
the heat value or analysis, and the error should be looked for ın 
this direction. l 

Although this operation of sampling may suggest loss of moisture 
the whole time. on actual tests this loss has not exceeded 0-5 per cent. 
even on a coal containing as much as 12 per cent. of hygroscopic 
moisture, and the smaller the quantity of hygroscopic moisture 
contained in a coal the less chance there is of losing any moisture by 
this method. By adopting the suggestion made above to air dry 
the coal, the only moisture that can be lost is, of course, the hygro- 
scopic moisture. | | 

The maximum loss of 0-5 per cent. on a coal of 12,000 B.Th.U.s 
amounts to 60 B.Th.U.s, which is negligible when compared with 
the much greater error which can be introduced by incorrect samplings 
and in the average case this loss of moisture will be found to be 4 
great deal less than 0-5 per cent. Further, one has to remember 
that there will frequently be a loss of moisture during the original 
sampling, and before the coal reaches the laboratory. i 

The acknowledged standard calorimeter is the oxygen bomb 0 
the “ Mahler” type. This instrument, however, is rather intricate 
(that is to say, so far as its use is concerned), and in order to obtain 
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consistent and accurate results, it is necessary that the operator 
Should be frequently using it. For general works use the sodium 
peroxide electrically fired bomb calorimeter will be found a very 
convenient and satisfactory instrument. 

With a little experience, values can be determined on this instru- 
ment which will agree closely with those obtained on the Mahler 
bomb. As with all apparatus used in the laboratory it is necessary 
to keep the calorimeter quite clean in order to obtain accurate 
results. The typeof instrument suggested is easily cleaned, and 
one useful hint might be given for cleaning the combustion chamber 
after use; if this is placed in the sink and filled with some of the 
water from the calorimeter—which will be rather warm after making 
the caloritic test—the hard deposit will quickly dissolve. The whole 
instrument should be thoroughly cleaned and dried immediately 
after use, to prevent corrosion. 

It is strongly recommended that before sending coal away for 
independent check analysis it should be carefully sampled in the 
manner described above. If this is done, after a little experience 
results obtained in the sodium peroxide instrument will be found to 
agree very closely with the determinations made by an expert on the 
Mahler bomb. The differences so frequently obtained—often on the 
same instrument or type of instrument—are almost entirely due to 
insufficient care being taken to ensure that the final samples worked 
on are in each case identical. 


FLUE Gas Dara. 


Whilst the importance of reducing flue gas losses to a minimum 
is well understood by all engineers, the fact remains that the average 
loss in this direction is very much higher than it need be; and this, 
again, is no doubt very largely due to the failure to collect and 
establish reliable data at regular intervals—in other words, the loss 
ig apt to be overlooked, whereas if the necessary data is placed before 
the responsible engineer each day there is naturally an incentive for 
increased effort in the direction of economy. 

Reliable apparatus is now available for recording temperatures 
and analysing gases, and whilst the application of same on extensive 
lines may have been difficult in the small stations, owing to the 
“lay-out” of the plant, it should be possible to arrange most 
efficient control in large new super-power stations—in fact, it is 
now done in America and on the Continent, modern power stations 
being equipped with long-distance tem perature control boards, where 
the switchman can control all the instruments recording the tem- 
peratures at various points throughout the works, and enter the 
readings in a log book every half-hour if necessary. 

Such a system, of course, involves the fixing of reliable electrical 
pyrometers at the boiler dampers and at various points in the main 
flue, care being taken to ensure that the thermo-couple is placed in 
the direct flow of the gases, CO, recorders are essential, but they 
require scientific attention at least once a day, and it has no doubt 
been the absence of such attention which has caused several engi- 
neers to discard these recording instruments. Again, in order to be 
of real value, a separate recorder should be fixed to each individual 
boiler unit, and in a super power station this should not present any 
great difficulty. 

Whilst the writer considers CO, recorders essential, it is not 
desirable to rely entirely upon such instruments, as in the effort to 
maintain a high percentage of CO, some unburnt hydrocarbon gases 
may be carried over. No modern station can be considered complete 
without a fully equipped laboratory, and such laboratory should 
include an Orsat apparatus fitted with a combustion burette, so that 
samples of gas collected throughout the day can be tested for com- 
plete analysis. 

COMBUSTIBLE IN ASHES. 


The lowering of the quality of coal which has to be burned at most 
power stations and works for steam raising adds importance to the 
checking of the loss of combustible matter which is carried away in 
the ash and clinker. In the past, when burning good class coals, 
a certain percentage of combustible matter in the residue did not 
represent anything like the proportion of heat units purchased that a 
similar percentage of combustible would represent in the case of the 
lower grade coals. 

Two examples will demonstrate the increased loss referred to. 
When using coal having a calorific value of 12,500 B.Th.U.s as fired, 
from which the ash and clinker amounts to 6 per cent. of the coal 
fired and contains 20 per cent. of combustible matter, it will be seen 
that this latter represents 0-012 lb. per lb. of coal burned, and 
assuming this combustible to be all carbon, and therefore having a 
value of 14,500 B.Th.U.s per lb., the loss amounts to 174 B.Th.U.s, 
or 1-4 per cent. of the coal value. 

With a coal of 9,500 B.Th.U.s, and resulting ash and clinker repre- 
senting 24 per cent. of the coal fired, the same percentage of com- 
bustible matter (20 per cent.) will present 0-048 lb. per lb. of coal; 
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and, on the same basis as the above, this represents a loss of 696 
B.Th.U.s per lb. of coal, or 7-4 per cent. of the coal value. 

At first sight it may appear that the figure used in the above 
example of 20 per cent. of combustible matter in the ash is on the 
high side, but careful tests have shown that the ash and clinker 
discharged from boiler furnaces which would frequently be passed 
as satisfactory, contains this quantity of combustible matter, and 
shows how very difficult it is to estimate with anything approaching 
accuracy the quantity of combustible matter contained in the 
residue from different coals. The ash and clinker taken away from 
many boiler houses will be found to exceed the figure given above 
of 20 per cent. 

The examples given indicate the necessity of keeping a careful 
check on this point. It will, however, be appreciated that this is 
not very easily done owing to the difficulty of obtaining a good 
sample of the residue. One has to deal with small ash and also large 
clinkers, and usually the combustible matter is principally con- 
tained in the former. It is therefore necessary in taking the sample 
to obtain a correct proportion of smallash. To do this with anything 
approaching accuracy means that a large proportion of the whole 
should be crushed. On a complete boiler test, where this point is 
taken into consideration, the only really satisfactory way to obtain 
a sample is to have the whole of the ash and clinker ground to a 
powder. This can conveniently be done in an ordinary mortar mill. 
A sample taken by the usual quartering method from this crushed 
clinker should contain approximately the correct proportion of com- 
bustible matter, the amount of which can readily be determined in 
the laboratory. 

In ordinary works practice it is not, of course, practicable to grind 
the whole of the clinker, but a convenient and satisfactory method 
of checking the amount of combustible loss will consist of taking the 
ash produced, say, on one boiler during a shift and grinding the 
whole of this for a sample. This will be found far more satisfactory 
than endeavouring to obtain a sample from the whole.of the clinker 
produced by taking a shovelful from different parts of the heap and 
then mixing it. 

The minimum percentage of combustible obtainable will neces- 
sarily vary with the class of coal. With a free burning coal not 
containing a very heavy percentage of dust it should be possible to 
get down to, say, 7 to 10 per cent. of combustible matter in the 
clinker and ash; but with some coals the minimum will be somewhat 
higher than this. 

Draught and Damper Control.—In America, automatic damper 
regulation is becoming somewhat popular, and, whilst a perfect 
automatic control would approach the ideal, there are obvious dis- 
advantages with such a system, varying according to the class of fuel 
used. It will require serious consideration, before being generally 
adopted. 

In a modern power house, however, the system of control can be 
made much more perfect than exists in many of the present stations. 
All fans might be operated from a central control office in the boiler 
house, equipped with a sensitive steam gauge and load indicator, 
from which instruments the attendant would gauge the draught 
regulation necessary, the duty of the fireman being contined to 
adjusting the fires to suit the draught. 

To assist the fireman, an open dial draught gauge should be fixed 
on the front of each boiler, and connected to a point at the boiler side 
of the damper. , 

By closely watching the draught gauge and the CO, recorder it 
should be possible to maintain the fire in a condition of maximum 
efficiency. : 

In a modern boiler house fitted with superheaters and economisers 
it should be quite possible to maintain a daily- working efficiency of 
76 it not 80 per cent. 

The temperature of the flue gases entering the chimney need not 
exceed 300°F., and the CO, at this point should certainly not be less 
than 10 per cent., representing a flue gas loss of approximately 
9 per cent., whereas the present average tigure is probably not less 
than 20 per cent. 

There are many other matters connected with boiler-house 
economy which require consideration when designing large new 
power stations, and the present article is simply to emphasise again 
the importance of bringing the highest possible degree of scientific 
supervision to bear upon boiler control, and to urge the necessity 
of tabulating complete records covering each section of the plant. 

In many stations which the writer has visited it would only be 
possible to fill in a table such as that given above after erecting all 
sorts of temporary testing tackle under conditions of dirt and dis- 
comfort which would certainly not offer any inducement torepeat 
the tests at frequent intervals, whereas in designing a large new 
station it is quite a simple matter to arrange the plant so that all 
the necessary data are obtainable with ease and comfort. 
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The Problem of Condensing in Large Power 
Stations. 


By J. H. RIDER, M.Inst.G.E. 


Summary.—Emphasis is laid on the very large quantities of condensing water which are necessary in a power station of 


200,000 kw. 


Methods are considered which may be used when the flow of water on a river site is insufficient for the purpose, and 
figures are given showing the reduction in vacuum that mav result. 


Attention is drawn to the limitations of cooling towers for 


large power stations, 


Large power stations of an ultimate working capacity of 
200,000 kw. and over are very much in the air just now. Whether 
they will ever materialise and appear in solid form in this country 
will depend upon several things. 

To justify their existence “‘ super ” stations must fulfil one or both 
of two conditions, the one being a cheaper supply to the consumer 
and the other a saving of one of the nation’s assets, that can never 
be replaced, viz., coal., 

To fulfil the first condition the saving in the cost of generation 
must be greater than the increased cost of transmission over the 
larger area of supply, and this, in itself, will necessarily fultil the 
second condition. But, if the only available site for such a station 
in any district be such that the increased transmission charges equal, 
or even exceed the saving in the generation costs, the station might 
still be warranted, from a national standpoint, if a material saving 
of coal were the result. 

The costs of generation in a super-power station should be con- 
siderably less than in a number of smaller local stations of equal 
aggregate capacity, for the following reasons, viz. :— 

(a) Much larger generating units would be employed, with a 
consequent saving in steam and coal. 

(6) A smaller operating staff would be required. 

(c) The station load factor would be increased, owing to the 
greater diversity of load in the larger area of supply. 

(d) The capital costs per kilowatt, and therefore the annual 
capital charges would be reduced. 


It is not the purpose of this short article to discuss the question 
as to whether power could be generated at and delivered to the 
consumer from super-power stations, over an area having a radius 
of, say, 50 miles, at a cheaper rate than the same amount of power 
could be generated at and distributed over the same area from a 
number of smaller local stations, but rather to consider one of the 
most important problems in connection with super-stations, on 
which the cheaper production almost entirely depends, viz., the 
problem of condensing. 

Let the case be assumed of a station with a maximum working 


consumption should not be greater than 10-5 1b. per kilowatt hour 
on the total units generated. This figure would doubtless be 
reduced somewhat if higher steam pressure and superheat were 
used, but it ix a question whether we should be justitied in going 
much higher with our present limited experience j 

Under the conditions stated above it should be possible to obtain 
the output with an expenditure of not greater than 18,500 B.Th. U. 
per kilowatt hour. With coal having an average caloritic value of 
11,500 B.Th.U. per lb., this would mean an annual consumption 
of :— 

200,009 kw. at 60 per cent. load factor=1,051,200,000 units per 

annum. 

1,051,200,000 kw. hours x< 18,500 B.Th. U. 

= 19,447,200,000,000 B.Th.U. per annum 
19,447,200,000,000 B.Th.U, a š 
11,500 B.Th.U. per Ib. = 1,691,060,869 lb., or 754,937 (say 
756,000) tons of coal per annum. 

The maintenance of a high vacuum is essential for steam and fuel 
economy. A reduction from 29in. to 28-5in. would mean an 
increase in steam (and coal) consumption of at least 3-7 per cent., 
or about 28,000 tons of coal per annun. 

For a vacuum of 29 in. it would be necessary to use a quantity 
of condensing water at least 70 times that of the steam, at a tempera- 
ture not exceeding 55° F. At the full load of 200,000 kw. this 
would mean :— i 

200,000 kw. x 10-5 Ib. x 70= 147,000,000 lb., or 14,700,000 gal- 

lons per hour. 

On a load factor of 60 per cent. this would mean an average of 
8,820,000 gallons per hour, or 211,680,000 gallons per day, through- 
out the year. 

A better idea of the volume of water required at full load will be 
obtained by a consideration of the following figures. A flow of 
14,700,000 gallons per hour=245,000 gallons per minute= 4,082 
gallons or 654 cub. ft. per second. Put into the form of a table, 
we have :— 


load of 200,000 kw., and an annual station load factor of 60 per cent. Velocity. Cross | imenik ot etrean. 
Such a load factor is quite likely in the future, when electrical energy sectional, 
is employed generally for such diversified loads as factories, railways, —r | T of | 
tramways, collieries, electric furnaces, cooking, lighting, &c. Let ad Ara Pom : ak Feet deep. | Feet wide. 
it be further assumed that the maximum load is given either by  ___——_——_— a oe | 
eight turbo-generators, each of 25,000 kw. capacity, or by six l | 0-682 654 10 65-4 
machines, each of 33,000 kw. capacity, working at one time. 2 1-364 327 | 10 32-7 
On the basis of a steam pressure of 225 lb. per square inch, super- 3 2-046 218 | 10 21:8 
heated to 650° F., and with a back pressure not exceeding 1 in. 4 2:728 163 | 9 18-1 
mercury (t.e., 29in. vacuum with a 30 in. barometer), the steam 5 3-41 3l | 8 16-4 
Ratio of Inlet temperatures. , 
water Á -qqcuqe€e “| mre um —_—_ 
to steam. 50 deg | 55 deg. | 60 deg. ! 65 deg. 70 deg. | 75 deg. 80 deg. | 85 deg. 90 deg. 
Exit temp. ww... | 684 | 733 782 | 831 88-1 | 93-0 97-9 | 1028 107-7 
60 Vac. temp. ...... 00. 78-4 83-3 88-2 93:1 98-1 103:0 107:9 : 1128 117-7 
Vac. ins. .......ce eee : 29-04 28-86 28-67 28-44 28:18 27:9 27:58 27:2 26-8 
Exit temp. .....0.00. 67-0 71-9 76-8 81-8 86-7 91-6 96-5 101-5 106-4 
65 f Vac. temp. ....ceeeee 77-0 81-9 86-8 | 91:8 96-7 101-6 106-5 111-5 116-4 
Vac. IMS. ...cc0ree see | 29-09 28-92 28-72 28-5 28:26 27-99 27-67 27-32 26-92 
Í Exit temp OTA 65-8 70:7 757 80-6 85:5 90-4 95-4 100-3 105-2 
70 | Vac. temp avian 75-8 80:7 85:7 90-6 95:5 100:4 105:4 110-3 115-2 
Vac. ins. sesssssse. s 29:13 28-96 28:77 28:56 28:32 28-05 27:75 27:4 27-02 
{ Exit temp ; 63-8 68-8 73:7 78-7 83-6 88-5 93-5 98-4 103-4 
80 Vac. temp ws 73°8 78°8 83-7 88-7 93-6 ° 98-5 103-5 108-4 113-4 
Vac. ins. essees iis 29-18 29-03 28:85 28-65 28-42 28°17 27°87 27-54 27:16 
Kxit temp i 61-1 66-1 71-0 75-9 80-9 85:8 90:8 95:7 100-7 
100 f Vac. temp. .. : 71-1 76-1 81-0 85-9 90-9 95-8 100-8 105-7 110-7 
Vac. ins. 03d wereoeses ; 29-26 29-11 28-95 28-76 28-54 28-3 28:03 27°73 | 27:37 


N.B.—This Table is based on a difference of 10° F. between the temperatures of the vacuum and of the condensing 
water exit in each case. 
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The vacuum obtained with any given condenser will depend 
primarily on the inlet temperature and only to a very small extent 
on a variation in the quantity of the condensing water. The 
following table will show the vacua which may be expected under 
different conditions, with a good average condenser, and with the 
barometer at 30 in. 

The quantity of water and the size of the condenser may be in- 
creased indefinitely beyond a certain point, without any material 
gain in the vacuum, unless the temperature of the water be lowered. 
There is a greater gain in vacuum by reducing the temperature of the 
inlet water by 5°F., when using a ratio of 60 times, than by increas- 
ing the ratio to 80 times and keeping the temperature constant. 
The reason is obvious. Each point in the vacuum curve corresponds 
to a certain fixed vacuum temperature, which must (in a surface 
condenser) always be higher than the exit temperature of the con- 
densing water. This difference can sometimes be brought as low 
as 8°F., but in the above table it has been taken as 10°F. as being 
a more general commercial figure. . 

The exit temperature must always be higher than the inlet tem- 
perature, by an amount which depends upon the quantity of water 
and the number of heat units abstracted from the steam. The 
latter will depend upon the vacuun obtained, as the higher the 
vacuum the lower will be the vacuum temperature, and therefore 
the greater will be the number of heat units abstracted. 

A continuous supply of cold water at the rate of 14-7 million 
gallons per hour cannot be obtained unless the super-power station 
is situated on the banks of a large river, an estuary or a large inland 
lake. 

Most rivers of any size are tidal for a considerable distance inland, 
and, where non-tidal, are frequently dammed back for navigation 
purposes, thus giving a fair depth of water for some distance, with 
& flow which depends upon the rainfall and the area drained. ` 

If the station be built on the banks of a tidal river there must be 
sufficient depth of water at low (spring) tides to cover the mouths 
of the suction pipes, whether these be laid out into the stream or a 
branch channel be carried from the river into the station. A large 
proportion of the total flow of the river could be used at low tides, 
as it is not likely that there would be any navigation at such times. 
A minimum depth of not less than 8 ft. will be found essential. 

If, for reasons connected either with the coal supply or with the 
transmission area, the station have to be built farther inland 
on a part of the river which is non-tidal, either (a) there must be a 
minimum dry weather flow at not less than the full rate required, (b) 
# certain proportion of the water must be used over and over again 
at times of minimum flow by a local circulation of the river between 
the mouths of the inlet and outlet channels, or (c) a quantity equal 
to the maximum natural flow of the river at any time may be used 
directly, and the balance required may be circulated through cooling 
towers. 

Condition (a) will be difficult to meet on most British non-tidal 
rivers, and, in the majority of, if not in all, the cases where a non- 
tidal river has to be used, either (b) or (c) would be the only solution. 
We are at once faced with an unavoidable increase in the temperature 
of the condensing water, and, in the case of (c), with additional dis- 
advantages which will be mentioned later. 

Condition (b) means that, since water is being pumped at a rate 
exceeding the natural flow of the river, a certain amount of the dis- 
charged water must flow back into the suction channel. The 
resultant temperature of the inlet water will depend upon the 
proportion of the colder natural flow to the total quantity pumped, 
and upon the amount of cooling which can take place between the 
mouths of the outlet and inlet channels. This will depend upon the 
distance between them and upon the width of the river, ¢.e., upon 
the amount of water surface exposed to the air. The direction of 
the flow of the river will obviously be reversed between the two 

inte. 

Ppt it be assumed that the river has a minimum dry weather 
flow of only one-half of the total quantity of condensing water 
required, and that its average temperature at such times is 60°F. 
Being non-tidal it is not likely to be any lower at times of minimum 
flow. Let it also be assumed that the mouth of the discharge 
channel is sufficiently far away from the mouth of the suction 
channel to lower the temperature of the proportion of discharge 
water (one-half) which. has to flow back, by, say, 1-5°F. 

At starting, with the whole of the inlet water at 60°F. and with 
@ ratio of 70 times the steam, a vacuum of 28:77 in. should be 
obtained with the discharge water at 75-7°F. But in a short time 
the temperature of the inlet water would gradually rise, due to the 
intermixing of a proportion of warmer discharge water. This would 
lower the vacuum and still further increase the temperature of the 
discharge water, which, in turn, would increase the temperature of 
the inlet water, and so on, until a thermal balance was obtained. 
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This would be when the loss of heat units by evaporation, in the 
section of the river between the outlet and inlet channels, was equal 
to the heat units added to one-half of the condensing water during 
equal periods of the condensing process. In the case in question, 
a balance would be obtained when the combined inlet water was 
at a mean temperature of 74°F., as the following conditions would 
have been reached :— 


Inlet temperature...........cccscsessseseeseees = 74° F. 
Outlet i: “tawevaneeae nd oaeeese aces tenes = 89°5° F. 
WACOM. ~ yeno aaO = 28°12 in. 


Half discharge water returning to 
inlet at 88-0°F. 

Half water from river flow at 
60°F. 

The result, therefore, would be to reduce the vacuum by 0-65 in. 
below that which would have been obtained if the tlow of the river 
had been sufħicient for the full requirements of the station, and to 
increase the coal consumption by about 4-8 per cent. while the 
above conditions lasted. The effect of this method of working 
upon the annual coal consumption would, of course, depend upon 
the extent of the period during the year over which the water re- 
quirements of the station exceeded the natural flow of the river, 
and would vary in each case. | 

If the minimum dry weather flow of the non-tidal river be so 
small that cooling towers have to be employed at such times, we 
have to expend the same amount of capital on the towers, whether 
they be used continuously or not. The only differences would be 
in the amount by which the vacuum would be reduced during the 
time the towers were employed, in the cost of the extra pumping 
due to the use of towers, and in the amount of make-up water 
required to compensate for the evaporative losses of the towers. 
We will consider the latter point first. l , 

Cooling towers can only cool the water by evaporation, and, in 
so doing, lose about 2 per cent. of the total quantity circulating, 
which has to be made up from some outside source. 

A 200,000 kw. station, working on a 60 per cent. load factor, 
would require, as already pointed out, a maximum of 14:7 million 
gallons per hour, and an average of 8:82 million gallons per hour 
continuously. At periods of full load, therefore, there would be an 
evaporative loss of about 294,000 gallons per hour, with an average 
loss of about 176,000 gallons per hour. This would be absolutely 
wasted and could not be recovered or returned to the source. 

At times of flood there would probably be no difficulty in obtaining 
the make-up water from the river, but these would be the times 
during which the towers would probably not be required. At times 
of minimum flow, when the towers were in full use, and the full 
quantity of make-up water was needed, it would be very question- 
able whether the river authorities would permit the permanent 
abstraction of so large a quantity, which might seriously injure 
riparian owners and others lower down the river. 

From what source could the make-up water be obtained at such 
times ? It could not be taken from the water mains of any town 
or city in the neighbourhood, mot only because of the prohibitive 
cost, but because no town’s water supply could furnish it. An 
average rate of 176,000 gallons per hour equals 4,224,000 gallons 
per day, an amount which, at 20 gallons per head per day, is suffi- 
cient for the domestic nceds of a town of over 200,000 inhabitants. 

It is not necessary that water for condensing purposes should be 
potable. Any kind of water which was free from deleterious acids 
or chemicals would suffice, if its temperature were low enough. 
Purified sewage effluent has been used in some cases, and, if sufficient 
in quantity, could be used for the make-up service, provided that 
there was no objection from the sanitary authorities to its continual 
evaporation. 

Or mine water could be used, if the mine owners would guarantee 
the supply and would deliver it to the station at a very low cost., 
But it certainly would not pay to equip and work any deep level 
mine pumping scheme solely with a view of obtaining the water. — 

The make-up water problem is the prime controlling factor in 
any cooling tower station of the size under discussion. Cooling 
towers have served and are serving a very useful purpose in the case 
of comparatively small power stations, which were built, and have 
had to be extended on sites in or adjacent to towns, with only a 
small natural water supply. But they are out of the question for 
power stations having a maximum working load of about 50,000 kw. 
and over, if the station load factor be high and if they have to be 
relied upon to cool the whole of the condensing water for long 
periods. They are out of the question because of their prime cost 
and maintenance charges, because of the very real difficulty of 
providing the make-up water, because of the nuisance caused by 
the large clouds of vapour given off in damp weather, because of 
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the lower vacuum and higher coal consumption, and because of the 
very large amount of land necessary for their erection. 

Cooling towers have probably already reached their practical 
limits of size, and any increase in capacity must be obtained by 
increasing the number at a proportionately increased cost. The 
towers for a working lpad of 200,000 kw. would prcbably require 
an area of about 16 acres, and, including the land, foundations, 
water channels, &c., would cost about £1-5 per kilowatt. For a 
working load of 200,000 kw. a plant of at least 250,000 kw. total 
capacity would be necessary, and the capacity of the towers should 
correspond, so as to make provision for overhauling, repairs, &c. 
This would add about £375,000 to the capital cost of the station, 
while the annual capital and maintenance charges, and the addi- 
tional cost of pumping, would add about £56,000 to the working 
expenses. 

It is not likely that the average temperature of the inlet water 
to the condensers could be brought down lower than 80 F. with 
cooling towers, if the station be working on a 60 per cent. load factor. 
The vacuum would therefore be about 27-75 in., or a reduction of 
1-25 in. below that which could be obtained if the station were 
situated on the banks of a tidal river, with an average temperature 
of 55°F., while the increase in coal consumption would be about 
9-25 per cent., or at the rate of about 80,000 tons of coal per 
annum. 

The actual increase would depend upon whether the towers had 
to be used during the whole or only part of the time. It it be 
assumed that for six months of the year the river could supply 
half the water necessary, while the other half was re-circulated in 
the river in the manner already discussed, and that, for the remainder 
of the year, the cooling towers had to be used continuously, the 
average increase in the coal consumption would be about 7 per cent., 
or about 53,000 tons per annum. With coal at, say, 15s. per ton, 
this would add about £40,000 per annum to the fuel bill, and the 
inclusion of the capital and maintenance charges would bring the 
total additional expenses to about £96,000 per annum. . 

This figure is equal to about 0-022d. per unit, which may not 
appear large to those engineers whose station costs are already high. 
But it means an increase of about 10 per cent. on the total costs 
of the super-power station, and is sufficient to pay interest at 5 per 
cent. per annum on a capital outlay of nearly £2,000,000. 

Before a solution can be found of the problem of condensing in 
large power stations the quantities involved must first be appre- 
ciated. When this has been done the limitations or advantages 
of any particular site will become apparent at once. The ideal sites 
in this country are very few, but this does not mean that super- 
power stations could not be built and worked economically else- 
where, or that their use would not be justified. The working costs 


THE ELECTRICIAN. 


JUNE 28, 1918. 


would doubtless be increased somewhat over those on the more 
favoured sites, but they could still be low enough, and the saving 
in coal be great enough, to warrant their existence. 

The first essential for any site is water, as everything except water 
can be brought to the site, and without water no economies of any 
kind can be made. The second essential is coal. There is an idea 
in some quarters that the proper site is at the pits mouth, but a 
little consideration will show the fallacy in that argument. 

As already mentioned, a 200,000 kw. load, at a 60 per cent. load 
factor requires some 750,000 tons of coal per annum. or over 2,1") 
tons per dav. How many pits in this country produce such a 
quantity ? It is about 3 per cent. of the whole annual output of 
either of our largest coal producing counties, and could only be 
obtained in practice at the power station by a combination of 
supplies from a number of collieries. Even if one or two of the 
largest pits were so favourably situated that they could provide 
the coal, and that an adjacent site with an adequate water supply 
could be obtained, it would not be wise to make no arrangements 
for procuring coal from other sources. Consider the effect of 
strikes, mine flooding, breakdowns of winding and other plant, a 
failure of the coal measures, and other possible local troubles, and 
their effect upon a power station which had to depend upon purely 
local supplies. 

As a matter of fact, the coal would have to be brought to the 
station from a great many sources, and this involves either rail. 
canal, river or sea transport, or possibly a combination of them. 
The cost of delivering the coal from the pit’s mouth into the station 
bunkers is made up of two principal items, the one being the cost 
of the carriage pure and simple, and the other being the terminal 
costs of loading and unloading the trucks, barges or ships. It 1s 
not suggested that distance of transport does not add to the total 
cost of delivery, but there is very little difference between the total 
cost of the coal when brought for 5 miles and when brought for 
20 miles. = 

Bearing in mind the essential qualifications for the sites of super- 
power stations, there are two methods of considering the question. 
The one is to take existing areas of supply, as defined by local 
municipal or county boundaries, and. having decided upon a group- 
ing of the areas, to select the best site or sites for the stations to 
supply the particular combined area. The other is to decide first 
upon the suitable sites in the country for the erection of super- 
stations and to bring into their areas of supply all those districte 
which could be economically served therefrom. 

The whole question of electricity supply in Great Britain is in 
the melting pot at the present time, but in order to produce a good 
sound product the matter must be dealt with on broad national 
lines and on those lines only. 


Considerations Governing the Design of Small Tractors.* 
j By A. E. L. CHORLTON, C.B.E. 


The problem of providing mechanical power to replace that of the 
horse, &c., for agriculture is one of considerable difficulty, the 
guiding factors being such variables as the size of the farm, class of 
land, nature of crop, road transportation, first cost and annual 
charges. On such points little precise information exists. The 
views held by farmers may be divided into two groups—those who 
favour a special implement for each purpose and those who think a 
general machine should be provided to deal with all. Expense is an 
important item, especially in view of the small size of the average 
farm in this country. The three main principles governing the 
design of tractors are :— 

(a) Road work—transport. 

(b) Land work—ploughing. 

(c) Farmstead—threshing, &c. 

The author discusses how these requirements may best be met ina 
single machine. Little information is available regarding the 
tractive adhesion in road work, and the author presents a table 
summarising the tractive resistance of various materials, ranging 
from concrete to gravel. For steel tyres the maximum value is 
about 0-56—7.e., rather more than half the load on the driving axles 
can be used in drawbar pull. On country roads 0-45 is suggested 
as a safe value for steel tyres, 0:-5-0-55 for rubber tyres. As an 
average value for macadamised roads a traction resistance of 60 lb. 
per ton is taken, while gradients up to 1 in 10 may be allowed for, 
the above data leading to a desirable total load of 4,400 Ib. on the 
driving axle. From the mechanical point of view the limit of pres- 
sure is set by the necessity to avoid sinking into the ground. Driving 
wheels are apt to rotate and act as milling cutters, scraping out the 


* Abstract of a Paper read before the Institution of Automobile 
Engineers. 


soil from underneath. On very soft land the wheeled tractor is 
Unsuitable and the caterpillar type essential; but this is rare in 
English agricultural operations. 

Some experiments are described on a tractor to the following 
specification :— 

Weight of tractor, 3} tons. 

Weight on driving wheels, 5,000 Ib. 

Brake-horse-power of engine, 18:75. 

Driving wheels, 44 ft. diameter, 15 in. wide. 

Plough, Ransome three-share cutting, 6 in. deep, 9 in. wide. 

Diagrams are presented showing the fluctuations in load in 
ploughing 1-57 miles per hour in stubble on still clay land, and 
2 miles per hour in stubble on medium soil. In the first case the 
mean drawbar pull is 2,300 1b., or 3-21 Ib. per share; in the second, 
1,500 1b., or 2-66 lb. per share. The fundamental values for the 
multi-purpose tractor may be taken as :— 


Power Driving axle 
— required, loading. 
Road work .........ccccececesecees 18-20 H.P. 4,400 1b. 
Land work .......cccccsccssececces 23-25 H.P. 4,400 Ib. 
Farmstead ......ccccccccceeesccees 20-25 H.P. Stationary 


ee aa ee et dS ee 

The results from engines running on paraffin or crude oil are dis- 
cussed. The consumption in practice is about 3 gallons per acre: 
but, in theory, better results—even less than 1] pint per acre pe 
brake-horse-power—should be possible. 

In the remainder of the Paper mechanical engine details are dealt 
with. The above results are of interest in view of the possibilities 
of electrical agricultural machinery. 
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Some Considerations Relating to Large Powe 
Station Switchgear. 7 


By H. W. CLOTHIER. 


Summary.—The author deals particularly with oil switches for large powers. 


There are a number of controlling factors in 


design, such as length and velocity of break, head and volume of oil, strength of container, lag and ventilation. These are 

considered, and diagrams are given illustrating the conditions found in practice. Drawings are reproduced showing a form of 

switchgear in successful operation and suitable for use in a power station of 60,000 kw., and the possibilities for larger power station 

gear on armoured lines are implied. In conclusion, emphasis is laid upon the desirability of research on the conditions to which 
switchgear is subject. 


In general construction there are two forms of switchgear which 
may be considered as typical of large power station practice :—- 
al. Cellular, . | 
2. Armoured. . 
gin the cellular construction standard parts are employed and, with 
a view to eliminating the risks of trouble in one part spreading to 
another, each part is contained in a separate cell of concrete or 
brickwork, and the several parts are connected together with bare 
conductors or cables passing through insulators which are cemented 
into the partitions. In the case of large power station gear where 
there are a number of parts, the cells become numerous and occupy 
several floors of the building. 


| AssumedjW ave Formation (unsymmetrical). 


-< 


at the same time to illustrate the switch as applied to the armoured 
construction. | 


TYPES or SWITCHES. 


Apart from the method of enclosing conductors there are under a 
very broad classification three types of switches on which experience 
has been gained on large power systems. For the convenience of 
this article these three types will.be referred to as :— 


1. Heavy Tank Type.—Switches with a large volume of oil con- 
tained in tanks of boiler plate construction with attachments to 
withstand heavy internal pressures. 
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A—Direction of Magnetic Blow-out. 


X Fio. 1.—PHOTOGRAPH OF PERTINAX PLATES PLACED ADJACENT TO THE SPARKING CONTACTS OF A 20,000-VOLT SWITCH. 
TuE BURNT PATCHES INDICATE THE INTENSITY OF THE ARO AT THE FIRST AND SECOND PERIOD RESPECTIVELY. 


The Armoured construction consists of an assembly of standard 
units or panels, each unit being complete in itself and embodying 
its several members into one homogeneous design. In this case the 
risk of arcing from one part to another is eliminated by the complete 
enclosure of all conductors within a metallic covering, the space 
between the covering and the conductors being filled with insulating 
compound or oil. 

It is not proposed in this short article to discuss the relative 
advantages and disadvantages of these two systems as there has 
already been ample discussion thereon.* 

Considerations which affect the working of the switch proper are 
common to both forms of switchgear construction, and as its per- 
formance under ordinary and extraordinary conditions is of primary 
importance, it is proposed to deal principally with the switch, but 


* “© Switchgear and the Isolation of Faults on Power Supply Systems,” 
THe Evectrrician, Vol. LXVI., pp. 420 and 468, 1910. 

* Paper by J. H. Rider, ‘“‘ The Electrical System of the London County 
Council Tramways.” “ Journal ” I.E.E., Vol. XLIII., page 235, 1909, 
and the present author’s discussion thereon. 

* Pp, V. Hunter, ‘ Static Sub-station Design,” ‘‘ Journal” LE.E., 
Vol. XLVI., page 462, 1911. 

+ J. R. Beard, ‘‘ The Design of High-pressure Distribution Systems.” 
“ Journal ” L.E.E., Yol. LI V., page 125, 1916. 

*Dr. C. C7 Garrard, ‘‘ Switchgear Standardisation.” 
I.E. E., 1918, and the Newcastle discussion thereon. 

*E. B. Wedmore, ‘“ The Control of Large Amounts of Power.” 
“ Journal ” J.E.E., 1918, and Newcastle discussion thereon. 


“ Journal ” | 


2. Pot Type.—Switches with a* comparatively small volume of 
oil contained in cylinders designed to withstand heavy internal 
pressures. : 


3. Flexible Tank Type.—Switches with a large volume of oil in 
tanks with flexible sides which would yield to heavy internal stressés, 
but with strong cylindrical extinguishers mounted inside the tank 
and enclosing the sparking contacts. : i 

The first is of British origin established some years ago by the 
large power systems of the North-East Coast, and extensively 
applied elsewhere. 

The second is manufactured and used in large quantities in 
America, and has been successfully used on large power systems in 
this country. 

The third—the large tanks with yielding sides—is typical of 
Gerfnan practice, the extinguishing chambers having been added 
to overcome troubles due to the bursting of these tanks as experi- 
enced on the Victoria Falls & Transvaal Power Co.’s system. 
Mr. Bernard Price, who matured this improvement in South Africa, 
calls these extinguishers “ Explosion Pots,” and describes them as 
insulated metal cylinders which surround the actual contacts. Their 
main function is to force the gases downwards into the oil so that 
they may cool before bubbling up to join the air above the oil. 
Incidentally they also take the pressure impulse and relieve the tank 
of strain. 


Selection of Switches.—In the existing state of knowledge of the 
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phenomena present when breaking heavy short-circuit currents in 
switches, it is not possible to state any accepted formula for the 
purpose of determining by calculations the exact type of switch 
required for the several conditions of practice. Much useful work, 
however, at present unpublished, has already been done in this 
direction by Dr. W. M. Thornton, but much more remains to be 
done. One of the leading difficulties in this country is to obtain 
the necessary check by practical tests upon the theories and formulz 
which have been advanced 


SOME CONTROLLING FACTORS. 


Among the known controlling factors are the following :— 
. Length of break. 

. Effect of magnetic blow-out. 

. Velocity of break. ` 

Head of oil above point of break. 

Volume of oil. 

Strength of top plate, tank and attachments. 

. Inherent lag in operation of the switch. 

. Artificial lag in operation of the switch. 

- Ventilation. 


Length of Break.—A long length of break is no criterion of the 
breaking capacity of the switch, although, considered with other 
factors, it is of some importance. Some excellent results are ob- 
tained with switches having a small volume of oil and long breaks 
(12 in. or so), but, on the other hand, switches having a larger volume 
of oil have given very satisfactory results with short breaks (2 in. 
or so). The risk of a short break is that the arc may be maintained, 
although the switch has reached the end of its stroke. 


Effect of Magnetic Blow-out.—Possibly the reason why the very 
short breaks answer satisfactorily is that they are used on both 
the heavy and flexible tank types with two breaks in one tank on 
each phase, the position of the breaks being arranged in such a 
manner that there is magnetic repulsion of the arc and so, not- 
withstanding the shortness of the break, the arcs are magnetically 
blown longer before their final extinction. In the Pot type this 
magnetic blow-out is not so evident. It is usual in that case to 
have two breaks in series, but each break is in a separate pot with 
wider centres, and the desired length of the arc is obtained by the 
longer travel of the moving parts. BMOM¢ È: 


F Velocity of Break.—The higher the velocity; of the sparking con- 
tacts the greater the distance separating them at the zero points on 
the current wave, and the less the chance of re-establishment of the 
arc at the next wave. The speed is usually obtained by a spring 
kick-off action, which need only be limited by the resistance it offers 
to the closing of the switch by manual or solenoid control. Fig. 1 
is taken from photographs of two plates attached to the side of a 
sparking contact on switches having a velocity at point of break of 
74 ft. per second. Both these switches operated on short-circuits of 
250,000 k.v.a. It will be seen that there are two burnt patches. 
The centres between these are found by measurement to correspond 
approximately with the periodicity, and they serve to illustrate how 
the'arc may be extinguished at zero and re-established in the next 

riod on an unsymmetrical wave-form. It is interesting also to 
note that the top burnt patches which, in a way, are a measure of 
the intensity of the ard at the first wave, are much greater than the 
following patches, thus supporting the theory that the greatest 
strain occurs on the switch at the first wave or “ biff.” Provided 
the switch ultimately clears the arc its hardest work is done when 
the first wave is passed. High velocity at the point of break has 
the effect of drawing out the arc during this, the most critical portion 
of the switch travel. | 


Head of Oil above Point of Break.—At the point of break, i.e., the 
instant of separation of the sparking contacts, a bubble of con- 
ducting vapour or gas is formed, and it seems to be one of the 
desirable functions of a switch to clear this bubble away from the 
sparking contacta and to allow its place to be taken by a flow of 
clean oil. Were this the only consideration, a small head of oil 
would seem to be advantageous, but this is not so, as, if the head 
of oil is too short, there is a risk of persistent arcing across the 
insulators between the conductors and the top plates of the switches, 
and so it is better to have a good head of oil. Owing to the inertia 
of the oil above the bubble the strain on the sides and bottom of 
the tank may increase with the head of oil, and this is a factor to 
be taken into account in determining the particular head which will 
give the best results. 


Volume of Oil.—Notwithstanding the low modulus of compression 
of oil the volume of oil contained in the tank ,or perhaps the surface 
of oil in contact with the arc, is an appreciable factor in determining 
the breaking capacity. For instance, it was found on tests that the 
pressure developed in a Pot Switch with a cylinder of 10 in. diameter 
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was only from one third to one fifth of that developed in a cylinder 
8in. diameter.* This implies approximately that the pressure 
varies inversely with the square of the ares. This is a subject 
which requires further careful investigation under short circuit test 
conditions. In the absence of reliable formule establishing the 
relation of the arc on breaking a short circuit to the pressure re 
sulting upon the walls, sides, tops and bottoms of switch tanks, the 
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DIAGRAMS ILLUSTRATING CONDITIONS OF WORKING. 


safest guide is the actual experiences and observation of switches 
which have operated under severe conditions, and from these it 
has been found that the main determining factors are the mechanical 
strength of the enclosure and the volume of oil enclosed. For 
example, a switch which was capable of withstanding a steady 
internal pressure of 100 lb. per square inch failed to clearsa short 
circuit not exceeding 150,000 k.v.a.; the tank was bulged, burst 
and severed from the top plate, whereas a’switch calculated to with- 


*E. B. Merriam, “Some Recent Tests on Oil Circuit-breskers,” 
A.I.E.E., Chicago, June, 1911. 
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\ 
stand 50 lb. per square inch pressure, but of three times the volume 
of oil, satisfactorily cleared a short circuit of 200,000 k.v.a, 

Strength of Top Plate, Tank and Attachments.—It does not follow 
that the breaking capacity of all switches can be improved by 
increasing the strength of the tank and top plate. A limit must 
always_be reached where the tank is not the weakest link, i.e., for 
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instance, no increase in the strength ofthe tank will‘avail if the arc 
can be maintained across the break, but such defects are uncommon. 
The strength of the tank, top plate, and the attachment between 
these two parts are the main guarantee of satisfactory operation 
under heavy short circuit conditions. 


LaG IN SwITCHES. 


Inherent Lag in Operation of the Switch.—The term “lag in 
operation of the switch” is here intended to cover the total time 
interval between the occurrence of a fault and the automatic 
separation of the sparking contacts. This pime may be divided 
into three distinct sections, as shown in Fig. 2, which is an operation 
jiagram for a quick acting switch. The three sections are :— 

(a) Magnetio and mechanical lag inherent in the relay. ` 

(6) Magnetic lag in the trip coil and mechanical delay during 
which the plunger of the trip coil is moving from rest and striking 
the tripping mechanism. 

(c) Lag in transmitting motion from the tripping mechanism to 
the other mechanical parts of the switch down to the actual separa- 
tion of the sparking contacts. 

The interval (a) on the diagram does not include any artificial lag 
or definite time limit, but the interval varies with the nature and 
intensity of the fault. : 

The time intervals (b) and (c) are practically constant ; (b) may 
vary slightly with the tripping voltage and (c) with the mechanical 
condition of bearings and springs. The diagram shows the operation 
of a switch on a dead short circuit as represented by Fig. 3, which 
shows the decrement of the short circuit current on an average 
modern generating plant with 10 per cent. short circuit reactance ; 
the short circuit having been assumed to occur at an instant favour- 
able to a symmetrical wave formation. 

A comparison of Figs. 2 and 3 shows in this case that the short 
pircuit current at the separation of the sparking contacts will be 
about 6} times the normal aggregate full load of the generating 
plant. 

Fig. 4 is a similar fault except that it assumes that the occurrence 
of the fault is favourable to an asymmetrical wave formation. In 
this case the short circuit current at the separation of the sparking 
contacts is about eight times the normal. 

Fig. 5 shows an operation curve of a switch with a high resistance 
fault. This assumes that the fault current is just sufficient to trip 
ne relay and, therefore, the inherent lag in the relay is longer than 

ig. 2. 
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Fig. 6 is a corresponding short circuit characteristic of the worst 
kind for the switch, viz., an incipient fault or one which in the 
first instance has a high resistance and which, in the course of a 
few cycles, develops into a fault of maximum short circuit current. 
In the curve it is assumed that this development has happened to 
coincide with the instant of separation of the sparking contacts. 
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In such a case the maximum pressure will occur in the switch,tank 
and the short circuit, current at the separation of the sparking con- 
tacts on the same plant as the preceding illustrations, may be_as 
much as 20 times the normal. This will be referred to later. ` 


Artificial Lag in Operation of the Switch.—The introduction by 
the relay of a definite time lay of 14-2 seconds or more, occurring 
| l "Solenoid 
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Fic. 10.—SipE ELEVATION OF -ELECTRICALLY OPERATED ARMOURED 
PANEL. 


before the tripping circuit is complete on the contacts of the relay, 
will reduce the strain on the switch under ordinary operating 
conditions, as the instant of sparking contact separation will 
generally occur when the short circuit current has declined to the 
level of the sustained short circuit current, which may be only about 
three times the normal. 
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Ventilation.—One” of the troubles experienced in the past has 
been explosions of the:mixture of the gases which are the product 
of the arc under oil and the air on the surface of the oil. Another 
has been the ejection of these conducting vapours from the tank 
into the ‘bus bar connections setting up arcs across conductors 
outside the switch. Yet another, perhaps rarer, trouble, has been 
the explosion of these gases outside the switch, in some cases really 
raising the roof of the switch room. These troubles are removed by 
a strong tank enclosure, preferably with a cooling flange at the 
joint. There is no difficulty in making a tank to withstand the 
maximum pressure of an explosion of gas, and so it is possible that 
ventilation of switches is in some cases superfluous. A vent pipe, 
however, tends to relieve the pressure and at the same time carries 
away the conducting vapours, but it is when the conductors are not 
completely enclosed and immersed that it is most needed as a means 
of avoiding risks of arcing across ‘bus bar connections. 


PRACTICAL APPLICATIONS, 


This article will not be complete without showing by illustration 
how the above factors have been applied in large power stations, and 
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so Figs. 7 to 11 are given to illustrate one form of switchgear in suc- 
cessful practice. Considered from the aspect of the above factors, 
the description of the switch is as follows :— 


The length of break between each pair of sparking contacts is 
6} in, making a total break of 13 in. The two sets of sparking con- 
tacts are arranged at 13 in. centres, at which, under short-circuit 
conditions, there is a strong magnetic repulsion between the two 
arcs, tending to lengthen them. The velocity of break is 6} ft. per 
second, which may be accelerated by magnetic repulsion. The parts 
are constructed so that the moving elements have reached their 
maximum velocity at the instant of separation of the sparking con- 
tacts. This is illustrated by the straight line portion of the operation 
diagrams, Figs 2 and 5. The head of oil above the break is 10 in, 
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The volume of oil in the switch tank is 15 cubic ft., and the volums 
of air cushion above the surface of the oil is 1} cubic ft. The tank 
and the attachment thereof to the top plate are designed to withstand 
without permanent distortion a steady internal pressure of 400 lb. 
per square inch. The joint between the top plate and the tank isa 
machined flange 3 in. wide. It is estimated that, thanks to the air 
cushion between the surface of the oil and the top plate, the stresses 
on the top plate will not be so great as those on the sides and bottom 
of the tank ; but, nevertheless, the top plate is of a heavy section of 
cast steel, having an ultimate tensile strength of 30 tons per square 
inch. The natural lag in operation of the switch, including the relay 
and trip coil, is shown on the above operation diagrams, Figs. 2 and 5. 
Ventilation is afforded by means of a duct passing through the 
centre of the hood on each phase. 
atmosphere, or into a channel if required above and well clear of the 
"bus bars. The aggregate area of the exhaust thus provided is 
36 sq. in. at the outlet. Every conductor, including the connections 
to the ’bus bars, is enclosed within a metal covering, suitable arrange- 
ments being provided in some places by the choice of metals and in 
others by the addition of copper rings, which produce a neutralising 
magnetic flux in order to avoid excessive heating in the metal frame- 
work by induced eddy currents. It must be admitted that the limit 
to the breaking capacity of this switch is unknown, mainly because 
there has been no opportunity of making a practical test with 
sufficient generating plant capacity. But similar switches with 
instantaneous setting of relays and fitted with tanks of only a quarter 
the strength have operated several times under heavy short circut 
conditions close to power station ‘bus bars. For example, on three 
successive occasions separate switches cleared without any di- 
tortion. The generating plant running at the time was 45,000 kw.. 
and as the alternators were not all of modern des‘gn, and there was 
no artificial reactance in circuit, it will be allowed that the short- 
circuit possible at the instant of break would be at least 10 times the 
normal. In any case, it is a reasonable deduction from this and 
other available data, that the switch having a tank four times as 
strong will clear a short circuit of 1,000,000 k.v.a. and still have 
some margin in hand for safety. Such a switch is suitable for we 
in a power station of 60,000 kw. generating plant with a short circuit 
reactance of 10 per cent. The maker’s present listed breaking 
capacity rating for it is 350,000 k.v.a. 

Larger switches are at the present time under construction in this 
country for use with super power stations of 150,000 kw. to 
200,000kw. - It is early yet to describe these, but it may be here 
stated that in one make all conductors are enclosed 
in metal armouring, and all insulators, as well as the 
conductors, are immersed either in compound or oil, 80 
that there is no surface of insulator in air or air gap 
separating any live parts between phases or between any 
phase and earth. Sufficient strength in the contaimng 
parts immediately surrounding the switch proper ! 
provided with the object of clearing short circuits 
1,500,000 k.v.a. to 2,000,000 k.v.a. There is no limit to 
the practical possibilities in the design of power station 
switchgear for even heavier short-ciycuits if required ; 
but there are other reasons, such as damage to windings 
of plant, which will make it neesessary to limit the 
shocks to the system. 


FACTOR OF SAFETY OF SWITCHES. 


A certain amount of repair must in all cases be expected 
on a switch after breaking a very heavy short circuit current. 
This, in ordinary cases, should be confined to cleaning up 
the sparking contacts ; but as will be seen from the above, 
even with short circuits of similar characteristics, there 
may be very different current amplitudes actually 
broken by the switch. Figs. 3 and 6 are an extreme 

but nevertheless possible combination. Anything 
between these extremes may occur, and this fact 
probably accounts for the experience of switches suffering 
differently when acting on faults which are otherwise similar. 

The question, therefore, arises whether or no the switches must be 
selected for the extreme. Obviously, the initial costa are multiplied 
considérably, there being a difference of 6} to 20 between the ordinary 
and the extreme. The author suggests that switches be rated 0 
catalogues with breaking capacities at the ordinary short iia 
operating conditions; but that all switches should have a factor © 
safety enabling them to at least break circuit at the extreme con- 
ditions. If aswitch breaks circuit under conditions more severe B 
the “ordinary,” even although in doing so some parts are distorte 
or burnt, it should be still accepted that it has performed its function- 

When such serious faults as are under consideration occur 4 
certain expense in repairs is inevitable. Faults close to the switche 
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gear are, or should be, rare, and the “ extreme ” cases will be rarer 
still, and so to repair a switch on the “ extreme ” occasions should 
not be looked upon as a very serious matter. In any case, it may 
be cheaper to repair a switch occasionally than to bear the capital 
expense of making all the switches capable of dealing with the 

extreme ” without effort. The most essential thing is for switches 
to break circuit under¥ everyfcontingency, 'and in order to comply 
with this the factor of safety should not be less than four times the 
listed breaking capacity rating; allowing at this 'stage for con- 
structional irregularities, an additional factor of safety of not less 
than 2} on the materials employed. 


The Scope for Research.—The theory of breaking capacities 
and | the influence of such factors as are briefly mentioned 
in this article are fitting subjects for full and careful research 
when the times are happier and when men and plant are avail- 
able for the work. In addition to the items already stated, the 
following will require attention :— _ | 

_ The effect upon the switch stresses of inductance or capacity in 
circuit with the fault. : 
The time lag permissible without the risk of synchronous plant 
. Tunning out of step. 
_ The stresses occurring on breaking single phase fault currents— 

(i.e., faults between phases) as compared with three phase faults. 

The voltage phenomena occurring on the sudden extinction of 
the arc when breaking circuits with capacity and inductance, 
and the possibility of the velocity of break being made too fast 

or the extinction too sudden. l 

The actual incidents at the instant of break and immediately 
after under oil and their effect upon the switch breaking stresses. 

The relation of the velocity of break to the number of breaks in 
series and its effect upon the strains on the switch parta. 


' It is to be hoped that these and other items which arise in con- 
nection with breaking heavy short circuit currents will receive the 
earliest attention of the Institution of Electrical Engineers’ research 
organisation, and that the results will guide all British manufac- 
turers to maintain the highest standard of. safety and reliability, 
our national and imperial inheritance. i 


A Contribution to the Study of the 
Magnetic Properties of Manganese 


and of Some Special Manganese 
Steels.* | 


By Sir ROBERT HADFIELD, F.R.S., 
and CH. GENEAU. 


The object of this research has been to find a connection between 
the magnetic susceptibility per unit mass (called the mass suscepti- 
bility), of different manganese steels and their chemical constitution. 
All measurements were made with the help of the magnetic balance 
of P. Curie and C. Chéneveau.t In this instrument the body to be 
tested is attached to one arm of a torsion balance. A horseshoe 
magnet can be moved horizontally, so that the direction of motion 
is at right angles to the line joining the poles, and the hody is gradu- 
ally brought into a stronger and stronger field. The observed 
deflection of the torsion balance increases at first, then diminishes, 
and becomes zero when the body lies between the poles of the 
magnet. If the magnet be moved still further, a deflection in the 
Opposite direction is observed, which again passes through a maxi- 
mum at the point where the variation of the field of force is greatest. 
The difference between the readings of the torsion balance when the 
deflections are greatest on either side is proportional to the mass 
susceptibility, so that this quantity may be determined by com- 
parison with a specimen whose susceptibility is known. _ 

Throughout the Paper the mass susceptibility is denoted by the 
symbol x. . 

_ Glass Envelopes.—Unless otherwise indicated, all specimens were 
included in glass tubes of very different shapes, and generally with 
very thin walls, which gave an appreciable deflection in the most 
Intense magnetic fields, even when the balance was at its greatest 
sensibility, t.e., when the p'atinum wire was the thinnest procurable, 


| Standard of Comparison.—P. Weiss and Foex ¢t have devoted 


C. CHENEVEAU 


* Abstract of a Paper in the “ Proceedings ” (A) of the Royal Society. 

t“ Journ. de Phys.,” Series 4, Vol. IL, p. 796 (1903); “ Phil, Mag.” 
Vol. XX., p. 367 (1910). 

ł “Jour, de Phys.,” Scries 5, Vol. L, p. 274 (1911), 
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great attention to the determination of the mags susceptibility 
of salts in solution and in the solid state. We have adopted, as 
standard of comparison, anhydrous cobalt sulphate, to which these 
workers assign the value 


x= +58 x 10° at 20° C. 


The values of the field strengths which are only approximate, 
were calculated from the general formula of the apparatus by the 
aid of the known value of x for cobalt sulphate and from the con- 
stants of the torsion balance. An excellent verification of the vali- 
dity of this procedure was readily obtained by the aid cf a 
Grassot fluxmeter. This gave 25,500 maxwells. Taking an ap- 
proximate value of 12 for the permeability of steel, and 1-235 sq. cm. 
for section of polar space, a field of 1,750 gauss was calculated. 

To obtain more feeble fields the magnets were shunted, but the 
results of such tests were very irregular. 

Varying sensibilities were obtained not only by interchanging 
the magnets, but also by altering the diameters of the platinum 
suspending wires, The effect of the susceptibility of the air was 
found to be negligible in all cases. 

Experiments made on steel placed in a glass tube showed that in 
these experiments a variation of 26°C. had but little effect on the 
result. In all cases, on account of experimental difficulties, and the 
many sources of error which had to be overcome, the steel results can 
only be trusted to within 5 per cent. The manganese results are a 
little more accurate, | 

In the original Paper the authors next proceed to give a detailed 
account of the experiments made on the various materials studied. 
Their ch‘ef conclusions are as follows :— l 

1. Manganese.—Manganese was studied under two forms, pow- 
dered and fused, in an atmosphere of hydrogen. 

Whatever its condition, so long as there is no occluded gas, 
manganese is paramagnetic; its mass susceptibility at 18°C. is 
11-0 x 107 6 +2 per cent. This value is a little higher than that given 
by H. du Bois and Honda (8-9). 

The ferro magnetism of cast manganese is attributed to the 
presence of hydrogen. This agrees with the observation that this 
type of manganese, after being heated red, cannot be remagnetised, 
and with the well known analogous properties of electrolytic man- 
ganese and electrolytic iron. 


It is of interest in this connection to recall the effect which certain - 


occluded gases have upon the magnetic properties of cast metals 
and alloys, 

2. Special Manganese Alloys.—The mass susceptibilities of these 
alloys, which vary between +17x10~§ and +259x10~%, were 
independent of the magnetic field. The strength of the field ranged 
from 320 gauss to, about five times that value. These alloys are 
therefore paramagnetic. © 

(1) Manganese Steels.—Within the range examined, the mass 


susceptibilities are only slightly influenced by the amount of. 


manganese present, but depend considerably on the carbon content. 
Speaking generally, we may say that for these special steels the 
mass susceptibility increases as the rattio C/Mn diminishes. 


(2) Steels containing Manganese anà other Metals.—If the carbon- 
manganese ratio is kept constant, the addition of other metals 
always increases the mass susceptibility. 


Manganese-nickel Steels.—An increase of the nickel (from 2-57 to 
19 per cent.) raises the mass susceptibility in the ratio of 23 : 67. 


Manganese-tungsten Steels—An increment of 0-74 per cent. of 
tungsten increased the mass susceptibility in the ratio of 18: 29. 


Manganese-chromium Steels—Chromium seems also to cause a 
slight increment. An increase of 3-5 per cent. of chromium seems 
to correspond te an approximate increase in the mass susceptibility 
of 10 per cent. = 

Manganese-nickel-copper Steel.—The comparison of twa steels 
each having the same manganese, nickel and carbon content, one 
containing nò copper, and the other 2-25 per cent., shows that thig 
metal, in spite of its diamagnetism, increases the mass susceptibility 
by about 19 per cent. 

All the preceding steels were quenched. in water from 1050° C. 
They are all of the well known paramagnetic Austenitic type of 
steel. The addition of a substance like manganese, which is also 
paramagnetic, wil! have but little effect in altering the properties 
of these steels, which remain paramagnetic. ka 

Manganese-silicon Steel—The addition of 6 per cent. of silicon 
to a manganese steel, where the C/Mn ratio is about 0-01, makes 
the steel much more ferromagnetic. A secular change in the mag- 
netic properties of this steel has also been observed, the specific 
magnetism increasing, in a period of several years, from the order 
of 4 or 5 per cent. of that of pure iron up to nearly 50 per cent. 
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The Large Power Station. 


This week’s issue of THe ELECTRICIAN is mainly con- 
cerned with the large power station, or what is often termed 
in ‘these days, the “ super ”-power station. We need 
scarcely remark that this subject is one of the greatest 
importance, and one that is in the minds of many engineers 
at the present day. There is no question that the large 
power station has many advantages. It gives a better 
utilisation of capital, it secures lower running costs, and the 
larger the area which it supplies the higher is the diversity 
factor, which has a most important bearing upon the capital 
charges. There is no doubt, theoretically speaking, 
that such a station has marked advantages, however large it 
may be, and there is equally no doubt that generating 
stations in the future will be very much larger than they 
have been in the past. The question at issue, however, is 
whether there is a limiting size, beyond which there are 
counterbalancing disadvantages. Some practical diffi- 
culties arise when a station is beyond a certain size, and it is 
with some of these problems that the articles in our present 
issue deal. 

Then there isthe great question of the handling and trans- 
mission of power. Very large powers introduce certain well- 
known difficulties in switching, but apart from this, assum- 
ing that there are no practical difficulties of any kind, there 
is the great question whether a station should be erected on 
an ideal site, some distance from the load, in preference to 
being near the load, but where the conditions of operation 
are less economical. At last week’s Annual Convention of 
the In: porated Municipal Electrical Association the Presi- 
dent, Mr. S. J. Watson, showed very clearly the advantage 
of a bulk supply station when dealing with such quantities 
as 4,000,000 up to 17,000;000 kw.-hours per annum. The 
case which he had in mind was a supply over an area of 
400 sq. miles by means of underground cables. Unfortu- 
nately, the cost of transmission beyond, say, 20 miles is 
by no means a negligible quantity, as is shown by some 
interesting figures which Mr. B. WELBOURN gives in our 
present issue. It, therefore, becomes necessary to see 
very distinct financial advantages, if the power station is 
to be placed at some distance from the load, to counter- 
balance the cost of transmission. __. 

In this connection Mr. S. E. FEDDEN gave some interest- 
ing figures at the I.M.E.A. Convention. Taking the case of a 
100,000 kw. station for Sheffield, running at a load factor 
of 66 per cent. and a power factor of 0-8, he found that such 
a station with cooling towers could supply energy at 0-275d. 
per kilowatt-hour to a radius of one mile. If instead of 
supplying at 11,000 volts, energy were supplied at 30,000 
volts, using underground cables, from a distance of 10 miles,’ 
the cost was 0-274d. ; and at 20 miles this became 0-314d. 
If overhead cables were used at 30,000 volts, the cost 
became 0-304d. at 20 miles, and 0-331d. at 30 miles, the 
pressure in the latter case being 40,000 volts. It will be 
remembered that Mr. S. L. PEARCE recently came to the 
conclusion that it would not pay to have a power station 
more than 20 miles away from Manchester unless there were 
a gain in the cost of coal. Taking the case of 100,000 kw., 
66% load factor, 0-8 power factor and a transmission at 
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150,000 volts over a distance of 30 miles, he found that 
the annual cost of the transmission was £100,000. On the 
other hand, the cost of working with cooling towers a 
Manchester would be £70,000, so that a saving of 5s. per 
ton of coal would be necessary at the ideal site to justify 
the cost of transmission. 

Apart from the question of handling large blocks of power. 
there are two main difficulties in very large power stations, 
due to fuel and water. As is pointed out by Mr. W. B. 
Woopuovse on another page, the fuel for a station working 
on an average load of 100,000 kw. would amount to, sav. 
9,400 tons per week, ora total of 160 10 ton wagons a dav. 
Delivery would be made in five or more trains a day, aud 
ample sidings would be necessary to provide for this 
handling. Even the ashes provide a problem of some 
magnitude, since the amount of ashes would be some 
60,000 tons per annum. Perhaps the greatest difficulty. 
however, is in the provision of the necessary condensing 
water. Sucha station would require some 5,000,000 gallons 
of water, ormore. per hour if a high vacuum is to be main 
tained, and this quantity is by no means easily obtained. 
In an article in our present issue Mr. J. H. RIDER shows 
what this means. A good waterside site would be essential. 
and this might be so far from the load that the financial 
result of the whole scheme might prove to be unsatisfac- 
tory. On the other hand, if reliance is placed on cooling 
towers the area to be covered by the plant becomes rather 
serious, the make-up water may not be easily obtainable. 
and the economy is not so good. The prime cost and 
maintenance charges of cooling towers are not negligible: 
some eight acres of land would be necessary; and when 
the cost of pumping is taken into account the total annual 
cost becomes considerable. 

One advantage of the large power station is that very 
large units of plant can be employed. Unfortunately, 
there is very little experience yet available with such turbo- 
generators as we have in mind, namely, 50,000 kw. There 
is, however, a good deal to be said in favour of the smaller 
sizes, such as 25,000 kw., or even smaller. As was recently 
stated by Mr. S. E. FEDDEN in a communication to us. 
there is not much advantage or economy when the 15,000 kw. 
size is exceeded, nor is there much to be gained in price, as 
it is necessary to run the larger sets at a lower speed. 
Moreover, if very large units are employed their capital 
charges become so serious that it is necessary to run them 
practically continuously at nearly 100 per cent. load factor 
if the full advantage is to be gained. Moreover, if there 184 
breakdown it is a much more serious matter than with a 
smaller size of unit. Further, the handling of these very 
large machines in erection is by no means an easy matter, 
and there may be difficulties in transport. l 

What, then, is the alternative to the large power station ° 
It appears to'us to consist in the large unit rather than m 
the large station, and that development will be on the lines 
of connecting a number of stations of, say, 50,000 kw. ona 
ring main so as not to have a great deal of power concen: 
trated at any one place. Advantage would be taken. 
however, of large units, and each station would contain, 
say, two 25,000 kw. sets, or three sets of 20,000 kw., all the 
stations being worked as one combined station so as t0 
avoid any considerable amount of spare plant. Many sites 
could no doubt be found with condensing water adequate 
for power of this magnitude, though not for a “ super 
power station. and such would be used. Where waterside 
sites are available for largeJpowers these also would be 
utilised, but it seems unlikely that the bulk of the powe" 
in this country canbe generated at such sites owing to the 
cost of transmission. | 
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By B. WELBOURN, M.LE.E. 


Summairy.—Electric transmission may be carried out by underground cables or by overhead lines, or by both. 


some of the considerations which must affect the choice. 
to be preferred. 


The author deals with 


If cables are employed, then the armoured type, laid direct in the ground, is 
In transmitting large powers special care must be taken to provide for the dissipation of the heat. 


Overhead lines 


present certain marked disadvantages, but they would inevitably be used if the pressure exceeded a certain value, say 40,000 volts. 

As to whether power should be transmitted, or the station placed near the centre of the load, depends finally upon the overall cost. 

Upon this subject not very much of an authoritative character has been published, but, in the present article, the author gives 
: . detailed transmission costs of five schemes. 


The ee of these notes is one of the utmost importance 
at this time, when large bulk supply stations and systems are being 
planned and when various supply authorities are actively discussing 
the inter-connection and extension of their existing systems. There 
has been very little public discussion so far, on the all-important 
financial and other questions which arise out of the problem of 
transmission and, in fact, not sufficient attention has been given to 
them. 

It will be recognised that the problem of electrical power, supply 
and transmission for our country must be settled after a detailed 
examination of the local conditions in each area by, or in close co- 
operation with, the local engineers and officials of the existing supply 
authorities. There is very little guidance to be obtained from other 
parts of the world as there is no other country which has such 
highly industrialised areas, not widely separated, with abundant 
supplies of coal in times of peace and to some extent of water. 
Sons of these areas which readily occur to the mind are :— 

(a) The Clyde. 
(6) North-East Coast. 
(c) West Riding of Yorkshire. 
, (d) South Yorkshire and North Lincolnshire 
(e) Lancashire. 
(f) Black Country. 
(g) South Wales. 
(h) London. 


The London case is exceptional, because the coal has to be brought 
to it by rail or by sea, but the possible opening of the Kent coal- 
field may modify this in a few years. 

The question of transmission costs is highly important in the exami- 

nation of every proposed new scheme,as on them must depend toa very 
large extent, whether a so-called super-station shall be equipped or 
whether one or more large economical units shall be erected at or near 
the load centres of gravity and shall be inter-connected. There is 
a large and growing body of expert opinion in favour of the latter 
view*, but first we will consider the transmission of power from a 
super-station. No one defines exactly what a super-station is, 
but we will assume that it is equipped so that it is capable of dealing 
with a maximum demand of 100,000 kw. and has a 66 per cent. 
load factor. It will also be convenient to assume that the growing 
tendency to adopt 11,000 volt three-phase 50 cycle generators has 
been followed and that we have a virgin area to deal with, such as 
is contemplated in the report of the Coal Conservation Sub-Com- 
mittee. It is probably fair to reckon that 20,000 kw. will be sold 
within a radius of two miles to electro-chemical_and_other works, 
which may be expected to be established to obtain,tamong other 
things, the advantage of cheap power, not loaded with heavy trans- 
mission costs. The remaining 80,000 kw. will usually go out by 
one or more ring mains for transmission to a number of towns or 
areas and, in rare cases, there may be straight point-to-point 
transmission. The best way of transmitting these large supplies 
requires very careful consideration in each case, and the subject may 
be conveniently treated under the following heads :— 


I. Cables. 
II. Overhead Transmission Lines. 
IH. Coets of Transmissions 
IV. General Conclusions. 


L CABLES. 


It is well-known that the Institution of Electrical Engineers gave 
evidence last year through the president, Mr. C. P. Sparks, to the 
Board of Trade Electricity Supply Committee and, among other 
things, recommended the adoption of 66,000 and 33,000 volts 
between phases as the two main transmission pressures for the 
United Kingdom, and that there has already been a wide acceptance 
of the latter pressure for purely cable or mixed cable and ovethead 
line schemes. This has undoubtedly been helped by the readiness 
of the British cable manufacturers tosupply paper insulated cables 


‘* Strong support is given to this in Clause 31 of the Electric Power 
Supply Committee's Report (Cd, 9062) since published. 


for this pressure in any quantity, although the actual experience 
with the manufacture and working of cables above 22,000 volts 
is nob yet extensive in this country. In these days of rapid 
progress, it would be too rash to say that considerations of the 
power factor of cables at working temperatures, &c., will limit 
the development of three-core cables to 33,000 volts; but other 
matters, such as bulk,'’weight,‘transport, number and cost of joints, 
&c., become increasingly, important_at higher pressures. There- 
fore we shall probably not see any higher pressure used on‘cables 
on a large scale until more experience has been gained at, 33,000 
volts, quite apart from the fact that many engineers think that 
there are “‘ sufficient eggs in one basket” when some 12,000 to 
15,000 k.v.a. are transmitted by one 33,000 volt 0-25 sq. in. cable. 

The disposal of the 20,000 kw. in the neighbourhood of the power 
station would almost certainly be done at 11,000 volts for the sake 
of simplicity and to avoid step-up transformers, extra switchgear, 
&c. This work would come under the heading of “ Distribution,” 
and need only be considered in so far as it atfects the number of 
cables to be brought out of the station. It should be sufficient to 


allow for 10 such “ distributors.” 


Assuming that the remaining 80,000 kw. will be dealt with by 
33,000 volt cables, the number required would depend on the dis- 
position of the load. Assuming that the transformer house is a 
part of the station, probably another eight cables should be allowed 
for, making 18 in all. A consideration of the safety of supply and 
of the heat to be dissipated from the cables will probably result in 
the laying of the cables in at least four different groups on separate 
routes through the station premises and yard. The important 
point is not the actual number of cables but the necessity of laying 
them so that these considerations will be safeguarded. Thereshould 
be a minimum of two routes each for the 33,000 volt and 11,000 volt 
systems, and it would give sufficient separation of one group of 
33,000 volt from one group of 11,000 volt cables to lay them on 
opposite sides of, say, one of the works’ roads. It should hardly 
be necessary to add that the position of all these E.H.P. cables and 
joints should be very carefully recorded on the Mains Record Maps, 
and that space for laying them should be definitely allotted when the 
station lay-out is made. 

The choice of the best type of cable to be laid requires full con- 
sideration. Experience in America and elsewhere goes to show that 
it is a mistake to bring several heavily loaded cables through a nest 
of ducts because of the difficulty of dissipating the heat from the 
cables, as the air in the ducts is a very poor medium for heat con- 
duction. Attempts have been made in America to improve the 
heat conduction from a bank of earthenware ducts by arranging for 
the surrounding soil to be kept moistened. This seems to be an 
impracticable and expensive scheme on a large scale, and if the 
greatest efficiency is to be got out of cables which are carrying 
large amounts of power, then conduit systems must be abandoned 
as a general rule. Where ducts must be used in special cases for, 
say, crossing a railway, they should be of cast iron with a minimum ° 
free air space round the cable.* 


* Since writing the above, a striking confirmation has appeared in the 
Electrical Review ” of May 17, 1918, as follows: Where cables are laid 
in ducts artificial cooling is possible, and in an article in the “ Electrical 
World ” of April 20th, by W. Koating and C. H. Mueller, particulars are 
given of experiments with air cooling on a section comprising 10 ducts, 
about a mile in length, which contain eight three-phase 11,000 volt cables, 
No. 0000 gauge, each carrying 200 to 220 amperes during peak loads. 
Above a temperature of 150°F. (65 6°C.), dielectric hysteresis causes very 
rapid heating, which quickly leads to breakdown, and in the summer of 
1916 there were 38 failures in the section referred to. The temperature 
of the cables approached 130°F. By installing air blowers at alternate 
manholes, the air escaping at the intermediate manholes, the temperature 
of the cables was reduced to an average of 96°F. (35°6°C), which is just 
within the safe limit. Only two breakdowns, both due to station failures 
at other parts of the system, have occurred on this section since the 
blowers were installed. In general, the authors say, 35,000 k.v.a. is the 
maximum load any duct line should be called upon to carry, and it is a6 
points on the Pittsburg system, where this value has been exceeded, 
that trouble has developed. 
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The alternatives are :— 


1. Specially Built Cable Tunnels —These suffer from the difficulty 
of getting rid of the heat quickly, unless special steps are taken for 
their continuous ventilation and for keeping air in circulation through 
them. Against this must be set the possibility of adding further 
cables without re-opening the surface of the ground. The risk of 
fire in the tunnel may not be serious, but it must not be overlooked 
as a fire might cause a total interruption of supply. 

2. Cables Laid on the Solid System.—This system has largely fallen 
into disuse, and deserv 80, because ample experience has shown 
that “ solidity ” is seldom attained. Apart from this, the pitch or 
bitumen filling and the stoneware or creosoted wood troughing are 
very objectionable from the point of view of heat dissipation. 

3. Armoured Cables Laid Direct in the Ground.—When properly 
made, these cables have all the advantages of the theoretical solid 
system in that the lead and armour are continuously protected 
against corrosion by flexible compound and Hessian tapes, under 
favourable conditions in the manufacturer's works. They are then 
sent out neady for laying, whatever the weather may be. Extensive 
experience with armoured cables has shown that they dissipate their 
heat into the surrounding earth in which they are laid much more 
rapidly than is possible with other systems. 


It is recommendei, therefore, tha’, wherever the local condi'ions 
permit, galvanised wire armoured cables suitably pro‘ectel against 
corrosion should be used and that they should be laid direct in the 
earth. 

In order to secure the best results, 33,000 volt, 3-core, 
0-25 sq. in. armoured cables should be laid 36 in. apart, and one 
group of four might be laid at the four corners of a “ diamond,” as 
indicated in Fig. 1. or in some similar way. 


The five 11,000-volt cables might be laid as in Fig, 2 


Fte. 1! Fia. 2. 


K Special attention is directed to this question of heat dissipation 
and spacing as they have not always received sufficient notice in 
the past. Perhaps it will help to bring it home to mention that 
the heat to be dissipated continuously by a 33,000-volt, 0-25 sq. in., 
3-core cable per yard when worked at 66 per cent. load factor is 
that due to 22 watts (approximately). It would be of great assistance 
to the supply industry if the I.E.E. would publish a preliminary 
report from the committee on “Tne Heating of Buried Cables,” 
and deal only with E. H. P. cables. | 

Outside the works, armoured cables will usually be employed, and 
they: will be given further mechanical protection by laying at about 
3 in. above them ferro-concrete slabs, creosoted boards, or other 
suitable covers. This protection may also be advisable in the 
works’ yard. 

So far we have only considered the question of transmission by 
-an all-cable scheme with step-up transformers at the power house. 
Another case may arise similar to that at Niagara, where there is 
direct generation at 12,000 volts, and the power is carried to the 
outskirts of the small town on the Canadian side by 12,000-volt 
cables to step-up transformer stations, and then converted for use 
on the high voltage long distance transmission lines. A similar 
procedure would almost certainly be adopted here in those cases in 
which 66,000-volt lines may be required. 

Before j jleaving the subject of cables a word should be 
said about their jointing to withstand heavy load conditions. 
In no case should the joint on the conductors be made with a 
soldered ferrule, unless suitable provision is made for preventing 
the drawing out of the core in the event of undue heating. In all 


cases where overloading of the cable is likely to be met with, or where , 


the cablé runs through a subsidence area, Vernier expansion joints 
should be provided. | 

It is also advisable to call attention to the electro-static capacity of a 
cable transmission line and distribution network, as most modern 
systems are troubled with highly inductive loads which result in 


power factors as low even as 0-55. It is clear, then, that the capacity 
current which is required to charge the cables and which is 90 deg. 
in advance of the load current must, to some extent, help to improve 
the power factor. The trouble is that there is not nearly sufficient 
electro-static capacity in the cable system. 

A point which requires considerable care in the design of most 
transmission systems is the provision of a sufficient number of pilot 
and telephone circuits in one or more separate cables to provide for 
full telephone communication between the control engineer or “load 
dispatcher ” and all sub-stations, and to provide sufficient wires for 
connecting up automatic protective apparatus and pressure or other 
indicating instruments. Unfortunately, on many systems, sufficient 
attention has not been paid to these points of detail and convenience 
at an early stage in their development. l 

In view of the labour situation which is arising out of the war, 't 
will be well worth while to consider the installation of an automatic 
telephone system as has already been done in one case with great 
advantage. The telephone cable should be of the multiple twin or 
twisted twin types and, in special cases, the former may be balanced 
for electro-static capacity. Where the telephone and pilot circuits 
are combined in one cable, it is advisable to screen the latter 
in order to prevea, im lassivə interference between the circuite. 

In all cases of 33,009-volt cable transmission the neutral point of 
the three-phase system will probably be earthed by common consent, 
but it may be desirable to indicate some of the reasons for advocating 
that this should be done. 

1. The system will not have a free period of its own as would be 
the case with a Delta system. 

2. The cable can be switched into circuit at the correct frequency 
without any undue pressure rise and without the use of any cable 
charging apparatus or transformers connected across the far end. 
| 3. A resistance can be inserted in the earth connection to limit 
the current which can pass through any fault. This limits the 
possible damage due to mechanical forces and also the pressure rises. 

4. High frequency oscillations “ trickle away ” to earth via the 
transformer windings. 

5. The operation of automatic protective gear is rendered more 
certain. 

6. The star-cable costs less than the delta cable and has les 
bulk and weight. 

7. It is obviously an advantage to have to deal with a pressure 


to earth which is only that between phases divided by 7/3. 


II. OvERHEAD TRANSMISSION LINES. 


As there is a possibility of lines for 66,000 volts and higher pres- 
sures and the probability of lines for 33,000 volts being used in the 
near future, the whole question of the uses of Hain and Visiriw 
tion lines requires the most careful re-consideration from various 
points of view. 

American engineers have demonstrated that 140,000 volt lines 
can be operated successfully in a clean atmosphere, and the best 
example is probably that of the Au Sable Co. in East Michigan. 
The use of such a pressure implies transmission over a considerable 
distance, and a load which is big enough to justify the economical 
use of conductors of sufficient cross-section to prevent corona 
In our damp climate and especially in our industrial areas where 
there is much soot, coal dust, &c., it is doubtful whether any pressure 
above 100,000 volts between phases should be attempted, and it 15 
much more likely that a commencement will be made with 66,000 
volts as recommended by the I.E.E. 

Before, however, extensive lines -become practicable, certam 
difficulties must be dealt with by legislation and negotiation. 

1. Wayleaves.—This subject has been frequently discussed before 
the I.E.E. and elsewhere, and particularly by Mr. Vernier in a Paper 
devoted wholly to it before the I.E.E. last year. Everyone m the 
electric supply business agrees that something must be done oi 
much is hoped from the recommendations of the Board of Traae 
Electricity Supply Committee, which has just completed its report, 


but, so far, there is no sign of Government action in the matter . 


to meet the universal demand for some expeditious machinery for 
settling wayleaves disputes. 

2. Loca! Authorities’ Veto.—Legislation is urgently needed me 
modifying the powers possessed by these in England, Wales, ar 
Ireland, and by the county councils ‘and police commissioners 1? 
Scotland. 

3. Interference with Post Office Circuits.—The Post Office has 8 
monopoly in the transmission of news in this country ; and, we 
rally, it guards with great care the delicate plant and apparatus ree 
itrequires for carrying on its work and with which it has 


high reputation for accuracy and speed. No bar conductor 


working at a' pressure above 3,300 volts is now allowed to cross 
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a telegraph or telephone wire, sothat considerable expense may be 
caused to owners of E.H.P. transmission lines. The usual way, 
at present, of meeting the wishes of the Post Office is to put 
the power wires underground by means of insulated cables at the 
crossings, or, in some cases, to pay for the cabling of the 
Department’s lines. Now there is no experience in this country 
with three-core cables in series with overhead lines at any higher 
pressure than 33,000 volts and, while higher pressure three-core 
or single-core cables may be possible in series with them, 
it is unlikely that responsible engineers will be ready to risk impor- 
tant supplies until much more experience has been gained. Even 
at 33,000 volts, the cost of these cabled crossings will be onerous 
and it is ‘‘up to” the supply engineers to find a way out of the 
difficulty by negotiation with the Post Office engineers. Until this 
is done it would seem probable that no higher pressure will be used 
in this country in the industrial areas. 

Consumers in the United Kingdom have become so accustomed 
to receiving a continuous supply of energy, and supply engineers 
have such a high reputation to maintain for this continuity of supply, 
that nothing should be done to risk the mutual good feeling which 
now so commonly exists, nor the loss of revenue. It must therefore 
always be recognised that overhead lines have certain inherent 
defects which should be most carefully weighed before deciding 
to use them for the main transmission lines on which all the dis- 
tribution lines and cables depend for their supply. 

1. In every severe snowstorm, accompanied by high wind, 
broken wires are reported from some district. As the wires get 
older they tend to become crystalline at the supporte, and there 
is, therefore, an increasing liability to breakage. 


2. While lightning is not so serious in this country as in many — 


others, casés are fairly common of lines being struck, resulting in 
broken insulators, wrecked terminal boxes, &c., and sometimes 
damage to transformers and other connected plant. Unfortunately, 
no method of protection against a direct lightning stroke has been. 
or is likely te be, devised. Two personal experiences are worth 
recording on this subject. One afternoon, some years ago, the 
electric tramway service was shut down for two hours in one of the 
principal cities of Canada during a lightning storm. No one seemed 
to think much about it, as the inhabitants were not used to the 
continuous service which we expect in England. Again, in Italy 
recently, reliable information was obtained that no Continental 
33,000 volt paper cable tried in series with an overhead line would 
withstand the conditions during lightning. Verb. sap. 

3. The cost of maintenance may be taken at 3 per cent. per annum, 
or about double what it is on an all-cable system. 

4. The life of an overhead line may be expected to be considerably 
less than that of cables. If steel towers are used, experience with 
tramway poles in industrial districts may give a useful indication 
of the expected life. In South Lancashire there are examples 
of these poles which have beeh regularly painted, and yet which 
have required renewal in 20 years, while one important railway com- 
pany will not use steel posts, &c., where they can be avoided. 

If creosoted wood poles are used, we have the following guidance 
from Sir William Slingo—engineer-in-chief of the British Post 
Office—** When we take into account such contingencies as prema- 
ture decay, compulsory removals due to wayleave difficulties, and 
inadequacy owing to the growth of the system, the effective life 
is more nearly 20 years. That, at least, is the figure arrived at 
by the Post Office, and covers several thousand poles, most of them 
erected on public roads.” (See “ Journal” I.E.E., Vol. 52, No. 226, 
page 232.) 

5. Overhead lines must be shut down periodically for the over- 

hauling of fittings, &c., and for painting where steel poles are used. 
It follows that continuity of supply can only be maintained on a 
point-to-point transmission scheme by providing duplicate lines, 
each of which is capable of dealing with the maximum load. On 
a ring-main system the lines must be capable of maintaining the 
full supply at any syb-station whenever a section of the line is out 
of commission. 
_ 6 Assuming that a decision is taken to depend on overhead 
line transmission in some cases (as apart from distribution lines) 
and that all wayleave and other difficulties have been overcome, 
the full benefits of the lower capital costs in normal times cannot be 
attained in practice, because it is forbidden to run extra high- 
pressure lines beyond the outskirts of towns and through villages. 
This results in the addition of considerable quantities of cable 
and, in the case of 66,000 and higher voltage schemes, the addi- 
tional cost of a second transformation will be incurred. 

7. It is very expensive to suspend the pilot, telephone, &c., cable 
from catenary wires along a pole line, and there is always the possi- 
bility of damage to the circuits (particularly the telephones) when 
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they are most required, say, during storms or when an E.H.P. 
conductor is broken. 

8. Danige from Stone-throwing, &c.—That this is no theoretical 
drawback the following newspaper extract of May, 1918, will show :— 

Breaking Power Line Insulators.—A boy named Freeman Field, of 

Stanley, was charged last week with damaging an insulator belonging 

to the Yorkshire Electric Power Co. (Ltd.) by throwing stones at it. 

Owing to the breaking of the insulator the current was interrupted 

for two hours, and several collieries and a large munition works were 

seriously affected. The livé wire fell into a field: The boy was 

ordered to pay 15s. 2d. costs and was placed on probation for two years. 
An interruption of this kind is serious enough on an overhead 
distribution line, but it is ‘* unthinkable ” on a main line. 

During the past year two particular difficulties in the way of 
erecting extensive overhead lines have become apparent and they 
are rapidly getting worse. . 

1. There is a great and increasing shortage of wood, steel, and 
other poles, and it seems probable that the exhaustion of stocks 
will not be made good for some years to come. The shortage of 
wood poles is the more serious as they are more suitable for use in 
industrial areas than other types. Naturally, the shortage of sup- 
plies has resulted in a big increase in prices. 

2. There is difficulty in obtaining sufficient linesmen for anything 
except short extensions, and maintenance work. A _ linesman’s 
work is essentially that which can best be done by fairly young and 
active men of good physique, and as these men come under either 
Code Nos. 0587, 0588 or 1925 in M.M. 130 (revised), probably all 
Grade I. men who were under 28 on Jan. 1, 1917, will now be 
required in the Forces, and they cannot be replaced by women or 
by men over 50. 

In these circumstances it will not be at all surprising if all 
overhead line extensions, except short ones, automatically cease 
for a time if the war should last for another year or more and, even 
now, there is often considerable delay in getting a permit for poles. 

. The difficulties referred to above have, in some cases which have 
been looked into, so increased the total cost of overhead lines and 
made the time for completion so uncertain that the right decision 
has been to put in cable which can still be manufactured as rapidly 
as it can be laid. 

Before leaving the subject of overhead transmission it is right 
to point out that a line may be required over difficult country or 
over ground which is liable to severe subsidence or other abnormal 
conditions In such circumstances, an overhead line, with its 
. known defects, may be the only practicable way out of the difficulty. 


Fo III. Cost oF TRANSMISSION. 

This is one of the burning questions which are exercising the minds 
of many supply engineers at the present time. Undoubtedly the 
cost of transmission is one of the most important problems to 
investigate, whether a point-to-point transmission from a super- 
station or a ring-main transmission between. a number of smaller 
stations is being considered. The cost of transmission may be the 
deciding factor in a point-to-point scheme but it is not necessarily 
so in a ring-main linking-up scheme where the coupling together of 
load-areas may so improve the conditions of running that the most 
efficient generating units can be kept continually loaded with a 
marked improvement in the running costs. It may be recalled that 
the committee of engineers of Lancashire and Cheshire in their first 
Inter-connection Report issued in September 1916 stated that, in | 
their opinion, the linking-up only of 28 generating stations at a 
cost of £281,397 would result in a saving of not less than £82,000 
per annum in the coal bill alone, reckoning coal at 17s. 6d. per ton 
Thus the saving in coal alone would have paid for the whole cost of 
linking-up in 3} years, or in 1} years if the export value of the coal 
be taken. 

It is generally realised that the best theoretjcal conditions for 
cheap generation and transmission cannot now be attained, at an 
early date, owing to the large amount of money which has 
been invested in the 600 odd existing generating stations 
and which must remain as a dead-weight debt unless 
Parliament decides that the tation should refund the cost of 
the inefficient plants and so make the way clear for a speedier 
adoption of the most economical generating plant suitably located 

with the consequent saving in coal, &c.* Any drastic action of this 


. > In a Paper on “ Fuel Economy,” before the I.M.E.A., 1917, Mr. J. A. 


Robertson has shown how the consumption of coal (12,500 B.Th.U.) 
was found to vary from 24 1b. to 8 lb. per kelvin sold in 26 electrical under 
takings in Lancashire and Cheshire, and that the average was 3-2 lb. 
He went on to show that it is possible, with a 15,000 kw. turbo-alternator 
and favourable conditions, to get down to 1-45 lb. per kelvin sold at full 
load. It is fair to assume, therefore, that we shall get down to less than 
2:00 lb. as more efficient plants are brought into use and with improved 
load factors for them. 
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gind must inevitably be accompanied by close supervision of the use of 
coal in priva e eectricai and other p'an's, as it is notorious that some 
of these are extraordinarily wasteful, 


There is a good deal of unpublished data on transmission costs, 
and it is hoped that the following information will stimulate others 
to make their data public, as this is a very opportune time to discuss 
the essential financial pointe in connection with big electricity supply 
schemes. More discussion is needed on transmission costs than on 
any other point as the costs of generation at different load factors 
with given conditions of plant, steam pressure, available condensing 
water and prices of coal are already well known or can be forecast 
with considerable accuracy. 

It should be noted that all the costs given below are on a war 
basis, and in Scheme A an indication is given of the amount of the 
increase over normal times. 

SCHEME A. 

The problem was to ascertain the total cost per unit for switch- 
gear, transformers and split-conductor cables when transmitting 
100,000 kw. at 66 per cent: load factor, 0-80 power factor, and 50 
cycles over distances of 3, 10 and 20 miles at various voltages. The 
estimates were made when the metal prices were as follows :— 


Copper Site tenis cactus lav estenstecavessisieseenes £143 per ton of 2,240 Ib. 
Leud erea aaa a 32 eS j 
Armour COOSA SHE CE SOOM EOE ERESELEeELESOER EOD EERCO® 33 99 9? 


Labour was considerably lower late in 1916 than it is now, but as 
copper has declined in price, the following figures will be sufficiently 
correct. The watts lost in the cables were valued at 0-25d. per 
kilowatt-hour. The cables were to be taken by three routes working 
in parallel and no spare cables were allowed, but the maximum 
temperature rise at full load was to be 60°F., and 20 per cent. 
overload for short periods was to be allowed. 

Tae units to be delivered per annum were 578,000,000. The 

nature of the district made overhead lines impracticable. 
Cost per unit transmitted, including 


Length all capital and running chagges for 
in miles. Voltage. switchgear and transformers. 
J. - wegen 11,000 rr 0-0359d*. 
ese T rit 22,000 = ouan 0-0299d. 
—— s 33,000 oau 0-0286d. 
Ci aden 11000 0 4... 0-1019d*. 
— 22,000 uee 0-0596d. 
e= Yuin 33,000 aua 0-0505d. 
20: aieas 22,000 aus 0-1007d. 
eee 33,000 aaa 0-0808d. 


Correcting the first three figures, as a matter of interest only, for 
copper at £70, lead at £15, and armour ar £10 per ton, we get :— 


oy weet 11000 ss aaaeee 0-0228d. 
=, aae 22,000 aee 0-0189d. 
ae: meee 33,000 aaa 0-0178d. 


There were two plain deductions from the above figures :— 

1. Other conditions being equal, the generating station should be 
placed as near as possible to the centre of gravity of the load. 

2. Even with a 3-mile transmission, it would pay in this case to 
step-up to 33,009 volts and so be in a good position for taking load 
which was offered beyond the 3 mile distance. 

It is interesting to compare these results with Scheme E. 

ScaEmMe B. 
When opening a discussion in Manchester on March 5 on the 
~ Coal Conservation Sub-Committee’s Interim Report, Mr. S. L. 


Pearce made the following remarks f :— 

In my evidence before Sir Archibald Williamson’s Committee, I 
considered the question of a Mersey-side site for Manchester, a site at 
which it would be possible to obtain ample river water for condensing 
purposes. JJ assume a super-power station. The load to be trans- 
mitted from that station was 100,000 kw., 0-8 power factor, 66 per cent. 
load factor, transmission voltage 150,000 volts, which is the highest 
so far used in the States (and possibly not practicable in this country.) 
But let that pass. Putting the best construction on this problem, it 
appears that the annual charges on such a transmission line would be of 
the order of £100,000 to £125,000 per annum. Supposing we were to 
establish a station in Manchester and use cooling towers, it would 
result in an increased coal bill, because it is impossible with cooling 
towers to obtain a vacuum of more than 27 in. or 27} in. at the outside, 
as against the figure of 29 in. or 29} in. with a natural waterway and 
plenty of cold water. Therefore I have assumed an increased coal 
consumption of 15 per cent. Then there are all the costs incidental 
to the towers. I estimate that the extra annual cost for cooling 
towers, compared with a natural waterway are of the order of £70,000 

r annum. So that, on the one hand, we have transmission costs 
of £100,000 to £125,000, and, on the other hand, the figure of £70,000. 
Clearly in that case it would not pay Manchester to go to the Mersey- 


side for current. 
* These figures are for cables and switchgear only. 
t For full report see THE ELECTRICIAN of March 29, 1918. 
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Again, take the question of transmission costs in relation to coal 
transport costs. Assuming the same data—viz., 100,000 kw. trans. 
mitted, voltage 150,000 watts, 0-8 power factor, 66 per cent load 
factor—it would only pay to establish power stations 30 miles away 
from the area of supply if you can get coal 5s. per ton cheaper. Un 
this basis it would not pay Manchester to have a power station at a 
distance exceeding 20 miles from. the area of supply for the purpose of 
obviating the use of cooling towers, assuming there is no advantage 
to be gained in the cost of coal. - 

The above figure of 20 miles could be increased if cheaper coal and 
ample water were both available, but such sites do not exist in Lan- 
cashire. Again, it is difficult to establish a case in favour of trans- 
mitting electrical energy rather than railing coal. The superiority of 
electrical transmission only becomes apparent with very” high-losd 
factors. 

Mr. Pearce has kindly placed at the disposal of the writer the data 
on which his transmission costs were based and it appears that they 
make the best possible showing as an unbroken 150,000-volt 
transmission line has been considered, although it may not be 
practicable in this country. 

A single transmission line 33 miles long was allowed for in 
s2rie3 with 5 m 123 of 33,0).)-volt cables, three sets of transformers, 
two sets of switchgear and sub-station buildings, while copper was 
taken at £100 per ton. | 

The total capital cost comes to £734,950, and the annual charg 
are £125,859. The total annual cost per unit delivered is 0-052d., 
of which standing charges =—0-0382d., running charges =0-0138d. 
Ag the transmission system for such an important scheme should be 
duplicated in order to ensure reasonable continuity of supply, the 
above figure becomes 0-067d. 


ScHEME C. 


It may be objected that it is too optimistic to take a 66 per cent. 
load factor as in the two previous examples. A 40 per cent. load 
factor overhead ling scheme has, therefore, been examined with no 
It should be noted that the figures 
apply to the lines only, and that nothing has been included for switch- 
gear or transformers. The other particulars are :— 

1. Split-conductor lines at 33,000 volts three-phase. 

2. 0-8 power factor. 

3. 50 cycles. 

4. 10 per cent. for interest and sinking fund and 2 per cent. for 
maintenance. 

5. 0-25d. per unit for line losses. 

6. £125 per ton for copper. 


Total 


. No.of | Percentage’ Units, 
K.v.a. Miles. 3-phase drop at d|d per cost per 

circuits. full load. annum., | unit. 
11,000 | 10  ı 6-8 30,900,000 |  0-0336d. 
11,000 | 20 1 9-5 30,900,000 0-0662d. 
11,000; 40 2 | 9-5 30,900,009 | 0-1780d. 
37,500, 10 ` 2 8-1 105,000,000 0-0212d. 
37,500 ; 20 4 8-1 105,009,000 0-0582d. 
37,500 | 40 8 8-1 105,000,000 0-2060d. 


When suitable additions have been made to the above figures 
for the capital and running costs of connecting cables, transformers 
and switchgear, it will be evident, under the conditions, 

1. That a 33,000-volt point-to-point transmission will not pay 
beyond 15 miles, and that a higher voltage must be considered for 
a longer distance. 

2. That, as a point-to-point scheme, only it would be difficult 
to compete with a modern plant working at 40 per cent. load factor, 
installed at or near the load. 


ScHEME D. : 


Another set of figures on a 40 per cent. load factor basis was mad 
recently to get a straight comparison between an all-cable and al- 
overhead line. The results are theoretical only, as they ignore the 
fact that, in the case under consideration, it would not be possible 
to get an all-overhead scheme and that considerable guantities of 
cable would have to be used in series with the line at villages, etc: 
to get a complete transmission. 

The data on which the comparison was made are :— 

1. 30,000 kw. at 0°8 power factor, 25 cycles, 40 per cent. load factor. 
- 2. 30,000 volts three-phase split conductor system. 

3. 15 miles point-to-point. 

4. 3 armoured cables or 3 overhead circuits so that transformer 
and switchgear and annual loss charges are equal for either scheme 
5. 10 per cent. per annum for interest and sinking fund, 0°25 

per unit for losses. 

6. Maintenance 2 per cent. for cables, 
lines. 


3 per cent. for overheat 
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~ 7. Wayleaves for overhead line—£50 per mile per annum. The 
cost of and the time taken in obtaining the wayleaves were not 
allowed for. 
8. Copper at £125 per ton of 2,240 lb. 
9. Voltage-drop at full load is 3} per cent. for cables and 5} per 
cent. for lines. 
10. Units d/d per annum would be 105,000,000, 
11. Capital costs—Cable scheme £199,500. 
Overhead scheme £127,500. 
12. Cost per unit d/d cable scheme 0-0618d. 
Overhead scheme 0:0467d. 


It will be seen that the apparent difference of 0-015d. per unit in 


favour of an overhead scheme will be eliminated when the necessary 


additions are made in a practical scheme to the 0-0467d. for cables 
(as mentioned above) and also for the additional circuits required 
to ensure the same reliability of supply as with cables, 


l SCHEME E. 

A particularly interesting and closely detailed investigation was 
made in July, 1917, to determine the correct voltage fof trans- 
mitting 10,000 kw. at 27 per cent. load factor, 0-9 power factor, 
50 cycles for 3 miles by cables only, from an existing 6,000-volt 
three-phase station. Close prices were supplied for the necess 
Switchgear and transformers, so that accurate results would be 
obtained The C?R and hysteresis losses were allowed for at 0-35d. 
and 0-15d. per unit respectively. It will be sufficient to give the 
results as follows :— 


Voltage snc ct cesisbaahy sustetncdiyss coud | 6,000 | 20,000 | 30,000 

Annual cost per unit d/d by cables ...| 0-0528d.| 0-0263d. | 0-0247d. 
Do. switchgear & transformere | *0-0049d. | 0-0505d. | 0-0554d. 
Total cien is 0-0577d | .0-0768d. | 0-0801. 


i Cost p>r unit at 
‘Load factor. —— a maaan 
6,009 | 20,000 | 30,001 
E EEE ANINA | 005774. 0-0768d. 0-0301d. 
r cece cccccceseeceeseeees 0-0415d. 0-0592d. 0-0327d. 
A CE ate i Maa pag | 9.02834. 0-4449d. . 0-0474d. 


| | 
SS IIIau oO 
GENERAL CONCLUSIONS. 

1. In point-to-point proposals, the cost per unit transmitted wil 
usually determine the site of the generating station when coal and 
water are available in reasonable quantities and at fairly equal prices 
at two or more sites. . 

2. In linking-up schemes, the cost per unit transmitted will not 
necessarily. be the deciding factor for or against the proposal. The 
reduced running costs resulting from improved load factors on the 
most efficient plants, the saving in spare plants, the stand-by con- 
siderations, &c., may easily outweigh transmission costs, which 
will, in any case, usually be incurred over fairly short distances. 

3. With our present experience of the reliability of cables it is 
almost certain that the main transmission of large powers over the 
short distances required in the industrial areas of this country will 
be done by means of cables laid underground and that no “ spare ” 
cables will be provided. 

4. The main cables”are likely to be of the armoured three-core 
three-phase type, laid direct in the ground and to work at 33,000 
volts between phases. The experience with 20,000 volt cables has 
been very satisfactory and it is unlikely that responsible engineers 
will adopt any higher pressure than 33,000 volts on cables on‘ an 
extensive scale without considerable further experience at that 
pressure.: = 

5. Where long main transmission circuits are needed, at pressures 
exceeding 33,000 volts, overhead lines will be used at 66,000 or 
at some higher voltage, probably not exceeding 100,000 volts. In 
these cases, duplicate lines must be provided where continuity of 
the main supply is a sine qua non, as it usually is, and the lines 
must be taken with their known limitations . 

6. In this country, the chief use of overhead lines is likely te be 
in connection with the distribution of power as distinct from ita 

transmission. There appears to be no reason to change the opinion 
expressed elsewhere (“‘ Journal” J.E.E., Vol. 52, No. 226, page 
177, 1914) that “ It may be taken for granted that pole lines have 
come to stay in rural districts where low first cost is of paramount 
importance in enabling supply authorities to give a cheap supply 
of energy to industrial works, collieries, houses, &c.” 


*" Switchgear only. 
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British Science Guild. 


—, 


TWELFTH ANNUAL MEETING. 


The twelfth annual meeting of the British Science Guild took 
place at the Mansion House on June 19, the Lord Mayor presiding. 
The adoption of the annual report was moved by Prof. R. A. Gregory, 
who referred in detail to the work of the various committees of the 
Guild on education, the metric system and the dye industry. A 
memorandum recently submitted to the Government Committee on 
the Teaching of Science, urged the institution of more stimulating 
and broader courses of instruction in science at schools and universi- 
ties. The teaching of the metric system in schools was advocated 
in a memorandum presented to the Ministry of Reconstruction. and 
Various suggestions were made to prepare the way for the general use 
of such measures in trade and commerce. In particular it was sug- 
gested that the metric system should be used in Government reports 
and as a basis for Government tenders. The report on the dye 
industry emphasised the very powerful support enjoyed by the 
various firms engaged in this industry in Germany, which amounted 
to a total sum exceeding: £50,000,000. The capital invested in 
the industry in this country was thus at present moderate in com- 
parison. Few peopole realised the complexity of the many so- 
callcd intermediate products and the deficiency of trained chemists 
to deal,with them. One of the chief tasks before the industry was 
to sub-divide its activities, so that there was no needless duplication 
of effort, and especially to concentrate on products for which there is 
a demand, A survey of the whole position by a small committee 
appointed by the Government was suggested. Prof. Gregory also 
referred to the British Scientific Products Exhibition organised by 
the Guild, which is to be held in London during August and Sep- 
tember. The exhibition should have a useful educational effect in 
showing the value of research in industry; and should have the 
encouraging result of showing that substantial progress in certain 
directions has already been made. 


The adoption of the annual report having been moved by Prof. 
Gregory, seconded by Sir Edward Brabrook, and carried, an address 
was given by Lord Sydenham on “ Education, Science and Leader- 
ship.” After referring briefly to several points in the report, Lord 
Sydenham proceeded to discuss projects of reconstruction, in which 
he said there had naturally been a tendency to refer to matters 
affecting industrial and commercial efficiency. Peace, however, 
would find us faced by new problems in democracy still unsolved. 
Democracy was on its trial, and its limitations frequently forgotten. 
Much would depend on the acquired knowledge of the leaders which 
the enfranchised masses elected to follow, and this choice of leaders 
in turn would be governed by the moral and intellectual equipment 
of the masses. Education, therefore, deserved an important place 
in our present discussions, and in this respect we now knew better 
where our weakness lay. Jn the number of our institutions pro- 
viding higher education, and in the financial support they receive 
America and Germany stood ahead of us. Only 4,400 students 
entered at our universities in 1913-14, and of these several hundred 
were foreigners. The number of students taking full-time courses 
per 10,000 of population-was 16 in Scotland, 13 in Germany, 10 in 
the United States, 6 in Ireland, 5 in England and 5 in Wales. At 
present only one child in a thousand of the 600,000 leaving the 
elementary schools each year reached a university. In future there 
must be equal chances for natural talent wherever found. 


A Paper by Sir Algernon Firth on ‘‘ Science and Scientific Re. 
search in Industry ” was read by Sir Donald Ross, the author being 
unavoidably absent. Sir Algernon contended that the general idea 
that manufacturers were not sufficiently alive to the benefits of 
research and technical education was unfounded. Manufacturers in 
this country had made great advances in this respect. On the other 
hand, the progress of industry was often checked by lack of ecientific 
knowledge in Government departments, the aniline dye industry 
being a conspicuous example. Quotations were made from. recom. 
mendations by a Board of Trade sub-committee appointed to inquire 
into 12 industries in this country, in which the value of research was . 
strongly emphasised, and suggestions made for its encouragement. 
In conclusion, it was remarked that there would be no room for 
waste in industry in the future. Attainment of maximum produc- 
tion in industry would be the great object and scientific handling of 
materials and processes a vital necessity. 

A short address was also given by Sir Henry Newbolt, who referred 
to the importance of education as a factor in leadership. He dis- 
missed ‘the idea that humanistic and scientific education were 
antagonistic. A vote of thanks to the Lord Mayor and the speakers 
terminated the proceedings 
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The Convention of the Incorporated Municipal 
Electrical Association. 


Owing to the war the annual convention of the I.M.E.A- 
has in recent years been held in London. This year, however, 
the rule has been broken, Manchester being chosen as the 
place of meeting. The technical programme was somewhat 
restricted, and there were no social events. The attendance 
was smaller than usual, and there seemed no recognised 
gathering ground where members could be readily met, except 
on the Thursday evening (the 20th. inst.), when a smoking 
concert was given at the Engineers’ Club. 

Among the delegates and visitors were the President, Mr. 
S. J. Watson (Bury), Mr. C. H. Wordingham, C.B.E. (President 
of the Institution of Electrical Engineers), and Messrs. S. T. 
Allen, W. J. Bache, A. W. Barham, J. A. Bell, A. S. Black, 
J. H. Bowden, S. B. Britton, R. A. Chattock, J. Christie, 
W. H. Cooke, A..C. Cramb, H. Dickinson, H. S. Ellis, S. B. 
Fedden, J. W. Hame, H. A. Howie, W. T. Kerr, W. W. Lackie, 
R. B. Leach, H. Tomlinson Lee, F. M. Long, J. F. Magoris. 
A. Nichols Moore, H. A. Nevill, F. A. Newington, E. G Okell, 
S. L. Pearce, H. Faraday Proctor, F. W. Purse, L. L. Robinson, 
C. Newton Russell, A. H. Shaw, C. Turnbull, P. P. Wheel- 
wright, W. J. H. Wood and C. H. Yeaman. 


The Lorp Mayor oF MancuHeEster (Sir Alexander Porter), 
In welcoming the Association, said this was the third time it 
had met there, and he hoped the third time would be lucky, 
and that the conference would be the most satisfactory one 
that had been held there, and that the weather would continue 
to be fine. Within a 10 mile radius of that hall there were 
about 24 million people, so that there was enormous scope 
there for the application of electricity both for power and 
lighting. He believed the Association represented municipal 
authorities, the capital of whose electrical undertakings was 
about £55,000,000. Manchester was happy in the possession 
of Mr. S. L. Pearce, the city electrical engineer, who had been 
president of the Association and was a very important 
official both in regard to his scientific abilities and his adminis- 
trative capacity. 

The PRESIDENT thanked the Lord Mayor for coming there 
to welcome them and for placing that fine hall at their disposal. 

The PRESIDENT then announced that in addition to the 
invitations to members to visit the Westinghouse Works and 
. the Stuart-street Generating Station, members were invited 
to visit the works of Messrs. Ferranti (Ltd.), Dick, Kerr 
& Co. (Preston) and Messrs. W. T. Glover & Co. 


Mr. Warson then delivered the following presidential. 


address :— 


Presidential Address. 


By S. J. WATSON. 
After some reference to the affairs of the association, the author 
to broad questions of electricity supply. Progress was well 
illustrated by what had taken place in Lancashire. 

Census returns show that Great Britain, with a population of 
45,000,000, employs power tothe extent of 10,750,000 H.P., including 
2,000,000 H.P. used by public utility undertakings, leaving 
8,750,000 m.P. for manufacturing purposes, say, an average of 
approximately 1 u.P. to five. inhabitants. In parts of industrial 
Lancashire the amount far exceeds this figure ; in some cases it is as 
high as 5 H.P. to eight inhabitants. In the area of 400 sq. miles with 
Manchester in the centre and a population of 2,500,000 it is safe to 
take the power requirements at 1 H.P. to two inhabitants. 

WF Assuming an ultimate demand of 450,000 kw. and a load factor 
of 50 per cent., which is well within the range of probabilities, the 
total output required for industrial power purposes will amount to 
2,000,000,000 units per annum, excluding any supplies to railways or 
new industries. A further field for the use of the supply lies in the 
substitution of electrical heating and cooking apparatus for the 
existing domestic fires. The consumption of coal for this purpose 
amounts to about three-quarters of a ton per individual per annum, 
or, say, nearly 2,000,000 tons in this area, all of which is burnt in 
notoriously inefficient grates This quantity of fuel if consumed 
at a power station would enable upwards of 2,000,000,000 units 


to be supplied to meet these requirements. Provided a low scale of 
charges is adopted and reliable heating appliances are available at a 
reasonable cost, there seems no reason why this important duty 
should not be carried out electrically. 

After making some provision for railway electrification, the 
establishment of new industries and domestic developments, it 3 
not at all improbable that the total electrical requirements wil 
amount to 5,000,000,000 units per annum at the end of the next two 
decades with a maximum load approaching 1,000,000 kw. 


Bulk Supply.—As the question of “ bulk supply ” is likely to 
come more to the front in the near future, it will, I think, be of 
interest to consider what cost is likely to be incurred in generating 
such supplies at a large modern power station and to what extent 
the cost is affected by the conditions which obtain after the supply 
is delivered by the main generators to the station ’bus bays. 

It is necessary to point out that all the figures used as estimates 
are based on pre-war prices. 

Assuming a convenient site is available possessing ample natura! 
water and good facilities for obtaining deliveries of fuel, the capital 
expenditure in providing an installed capacity of 100,000 kv. 
should not exceed £900,000, or at the rate of £9 per kilowatt. 

The cost per extra-high-tension unit delivered to the ‘bus ban 
under the load factor conditions specified would be as follows :— 


Table I. 
Plent instelled ...... | 100,000 kw. | 100,00) kw. 
Maximum load....... 75,000 kw. 75,000 kw. 
Units to ’bus bars...) 220,001,006 300,000,( 00 
Load factor ......... 335 p.c. 45-7 pe 
Cost per unit. Cost per unit 
Fuel — pi d. 
2 lb. per unit at 12s. 0-128 1-8 lb. per unit at‘12s. 0-115 
Oil; Bes eoriou siian 0-2 0-002 
Salaries and wages..., 0-18 0-014 
Repairs a...se. | 0-012 0-010 
0:160d. 0-14ld. 
Rates, taxes and i 
management ...... 0-019 (4:15 
Capital depreciation 
obsolescence at 10, 
percent. .......... 0198 | - 0072 
Total cost ........ | 0-2774. | 0-2284. 


— = —— wee ee te ee et a 


In the coal figures I have taken an average calorific value of 
12,500 B.Th.U. per lb., which works out at an overall thermal efi- 
ciency of 13-8 per cent, and 15-3 per cent. under the two sets of con: 
ditions 

It has been generally assumed that any given set of costs for 8 
definite maximum load and output can be resolved into a com- 
pound charge of £x per kilowatt demanded per annum, and zd. 
per unit supplied, and that a tariff so prepared might fairly be 
applied to all classes of consumers with load factors varying from 
1 per cent. to 100 per cent. The I.M.E.A. and the I.MT.A. sug: 
gested in 1912 the following method of dividing the costs: Fuel, 
25 per cent. standing, 75 per cent. running; oil, &., 25 per cent. 
standing, 75 per cent. running ; wages, 50 per cent. standing, 50 p€ 
cent. running ; repairs, 75 per cent. standing, 25 per cent. running: 
rates, management, and capital, 100 per cent. standing. Applying 
this principle to the coste given the charge becomes £2. 0s. 11d. pe 
kilowatt maximum load plus 0-110d. per unit in the case of 33:5 pa 
cent. load factor, and £2. 3s. 8d. per kilowatt maximum load plus 
0-098d. per unit in the case of 45-7 per cent. 

The I.M.E.A. and I.M.T.A. method of ascertaining the standing 
and the running cost only holds good in connection with the ] 
factor conditions then obtaining. For the purpose of further ilus- 
tration I propose to assume that a charge of £2. 2s. 6d. per ce 
per kilowatt of maximum demand at the ’bus-bars plus a charge ° 
0-102d. per unit supplied would provide sufficient income to cov 
all the costs incurred. arth 

It is at this point that the “ diversity factor ” begins to affect 1" 
charges for the supply. Radiating from the power station will be 3 
number of extra-high-tension feeders transmitting to various centres 
for such purposes as: Railway goods and passenger servi, 
transport, chemical and metallurgical processes, industrial po% 
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‘bulk supplies, domestic heatmg and general lntting. The maxi- 
‘mum demand on-all the feeders will not occur simultaneously, and 
if the metering and charging is done at the junction between ’bus 
bars and the feeders, the requirite income will be obtained if the cost 
of £2. 2s. 6d. per kilowatt is multiplied by 75,000 and divided by the 
sum of all the feeder demands, the unit charge remaining unaltered: 

Very little information is available to enable one to estimate what 
the feeder *‘ diversity factar ” will be on a large system supplying all 
kinds of load. Assuming the fatio between the maximum load on 
plant and the sum of the Seeders maximum demands to be 75,000 kw. 
to 86.250 kw., or, say, l to 1-15, the cost of £2. 2s. 6d. per kilowatt per 
annum at the’ bus bars bacomes £1. 17s per Row att demanded on the 
feedcra. 

A further item affecting the charges is the diversity factor of 
each feeder. This tigure will probably be less than the allowance 
mentioned above. Taking a ratio of 1 to 1-1 the cost of £1. 17s. per 
kilowatt demanded at the point of origin of the feeder becomes 
£1. 138. 7d. per kilowatt demanded at the point of usage subject to 


_ the additional costs incurred in transmission. 


The cost of an extra-hightension main transmission and distribu- 
tion system will necesearily depend on the requirements of a par- 
ticular area, but I roughly estimate that the sum of £660,000 would 
enahle a maximum load of 75,000 kw. to be supplied over an area 
of 400 sq. miles by means of underground cables. Allowing 10 per 
cent. per annum for capital, depreciation and maintenance, the annual 
cost for these items will be £66,000. This amount divided by the 
total demands at the point of usage gives an average cost of about 
12s. 6d. per kilowatt per annum. 

it is obvious that the cost incurred in connection with trans- 
„mission to supply areas near to the power station will be much less 
than that incurred in supplvmg areas at a distance. It is, however, 
an undoubted fact that by reason of the cost of transmission systems 
the annual cost may vary, say, between 2s. 6d. and 22s. 6d. per kilo- 
watt demanded per annum. 

The losses in transmission will usually vary between the limits of 
4 per cent. and 15 per cent., depending on the distance and the load 
factor of the supply. Thecost of £1. 13s. 7d. per annum per kilowatt 
demanded at the users’ premises and the cost of 0-102d. per unit 
supplied will require adjusting to include these allowances. 

The total cost at the point of usage of the extra-high-tension supply 
will be as follows :— 


Table IL 
(1) (2) (3) 
— Cost Cost Cost 
minimum. average. maximum. 
£ s d £ s. d. £ s.d. 
Kilowatt charge ....... 113 7 113 7 113 7 
TONE e aei 0 110(5%).0 3 8 (10% 0 5 6(15%) 
Transmission ............ 0 2 6 (0 12 1 2 6 
| — 
Cost per kilowatt ....|£1 17 11 £2 9 9 7 ' 


£3 1 
lus 


p a a aa eee a ana er a 
Charge per unit ....... | 0-107d. (5%) | 0-112. d. (10%) | 0-117d. (15%) 


The capital charges and working expenses of static - transformer 
sub-stations will vary from 5s. to 10s. per annum per kilowatt 
supplied, depending on the size of plant and the purpose for which 
it is used. The kilowatts demanded on the extra-high-tension 


side will be from 2 per cent. to 4 per cent. higher than the kilowatt 


` demanded on the low-tension side, and the units delivered to the 


extra-high-tension switchboard will be from 3 per cent. to 9 per cent. 
more than the unite delivered to the low-tension switchboard. 
‘The cost of the extra-high-tension supply when transformed to 


` ow pressure alternating current will be as follows :— 


Table ITI. 
! (1) | (2) (3) 
— | Minimum : Average Maximum 
| cost. | cost. cost. 
£ s.d. '£ s.d. £ sdo | 
. Kilowatt charge......... l 171l 2 9 9 3.1 £7 
Von ie cewek 0 O (2%) 0 1 63%) 0 2 8 (4% 
Transformation PE | 0 5 0 (0 7 6 0 10 
Cost per kilowatt ......£2 3 8 £218 9 £314 1 
plus ee | nee ie nee 
Charge per unit ....... ` O-110d. (3%) | O-118d. (684)  0-126d. (9% 


The capital charges and working expenses of a sub-station con- 
taining rotating plant for converting extra-high-tension alter- 


nating current to direct current will vary between 15s. and 30s. 
“per annam per kilowatt supplied, depending on the size of the plant 
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and the purpose for which it is used. The kilowatt demanded on 
the extra-high-tension side will be from 6 per cent. to 10 per cent. 
higher than the kilowatts demanded on the low-tension direct-current 
side and the low-pressure units delivered to the switchboard will be 
from 10 per cent. to 20 per cent. lower than the units delivered to the 
extra-high-tension switchboard. 

The cost of the extra-high-tension supply when converted to Ilow 
pressure direct current will be as follows :— 


Table IV. 
(a) (2) (3) 
— Minimum Average Maximum 
cost. cost. cost. 
£ s d. | £ s.d. £ s. d. 

Kilowatt charge......... | 117 11 299 | 3 1 7 
DOSS as ia aed 0 2 3(6°,) 0 4 0(8°5) , 6 2 (1005) 
CONVETSION ..esresesseoes. 015 0 1 2 6 1 10 
Cost per kilowatt £2 15 2 £3 16 3 £4 17 9 


plus 
Charge per unit 


ee 


Danei 0:118d. (16°,) 


e 


0:1294. (1506) 


— ee 


0-140d. (20%, 


Having ascertained the cost incurred in generating and trans- 


/mitting an extra-high-tension supply over various distances and 


of transforming or converting such supply into low pressure alter- 
nating and direct current, it will be of interest to compare these 
costs with those that would be incurred in connection with a local 


plant. 


There are a number of undertakings in operation having outputs 
approximating to 4,0C0,000, 10,000,000 and 17,000,000 units per 
annum. The following costs for these outputs are appreciably 
lower than most of those published, but they may be considered well 
within the range of attainment. 


Table V. 
(a) > b) | (o) 
Units supplied ...............068 4,000,000 . 10,000,000 | 17,000,000 
- Load factor ......cccceecseeeeeee 225 p.c. | 28-5 p.c 32-4 p.c. 
Total cost per unit ............. 0-99d. 0-61d 0-47d. 
Cost per kilowatt .............. £5 12 3 £4 6 9 £3 14 6 
Plus per unit .............c.c00e 0:310d. |  0-198d. 0-160d. 


In these figures I assume that the output under (a) is generated 
by reciprocating plant inthe form of low pressure direct current and 
that the additional output under (b) and (c), together with a portion 
of the original output is generated by turbine plant in the form of 
three-phase extra-high-tension alternating current, and subse- 
quently transformed or converted. 

The author then gives figures of cost for three cases when the 
power is partly generated locally and partly purchased. 

By summarising these results a comparison can be made between 
the cost of affording a supply in different forms to a local area where- 
the consumption is 4,000,000, 10,000,000 and 17,000,000 units per 
annum respectively, and the supply is generated : (1) Wholly in the- 
area ; (2) partly in and partly outside the area; and (3) wholly 
outside the area. Some of the results are given in Tables VL-VYTII. ; 


Table VI. 
Units ts supplied per a annum, 4 000, 000. Maximum demand, 2, 000 kw. 


Source of supply. i Form. ‘Distance and losses. Price per r unit. 
Bulk’ sinisisi A.C. Average. 0-470 
E T eens D.C Average. 0-586 
Local and bulk ......... DCG , Average. 0-828 
LOCAL: oeiee ies D.C Actual. 0-984 
Table Vil. 


‘Units supplied per annum, 10.000,000. Maximum demand, 4,000 kw. 


Source of supply. | Form. Distance and losses. | Price per unit. 


Bulk sasse ' ALC Average. 0-400 
E EER | D.C. Average. 0:495 

Local and bulk A. & D.C. Average. 0:567 

Local ; JA & D.C. Actual. 0-614 
i Table VIII. 


Units supplied per annum, 17, 000,009. Maximum demand, 6,000 kw. 


Source of supply. E Fomm. Distance and losses. s| P Price per unit. 
Bulk. aeneae ACh Average. g 0-366 
5 TE T e 3 Average. 0-452 
Local and bulk ..... A. & D.C. | Average. 0-470 
eee A & D.C Actval. 0-475 
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The three preceding tables emphasise the advantage of a low 
pressure three-phase alternating-current supply in preference to 
low-pressure direct-current when eneigy is purchased in bulk. 

The cost of supplying from a local power station compared with an 
alternating-current bulk supply is considerably higher. 

I think it desirable to state that the estimated working expenses 

-for the large power station and also the local power stations were 
very carefully prepared before I had any intention of making the 
‘comparisons in Tables XVII., XVIII.,and XIX. ; in other words, the 
‘costs have not been specially “ cooked” in order to point a moral. 
‘On reviewing the position I am inclined to think the cost of operating 
both the large and the small power stations are somewhat on the 
Now side, but at the same time I feel sure they are obtainable under 
‘favourable conditions. 


Bailie WitLock (Glasgow) proposed a hearty vote of thanks 
‘to the President, and advised all members to take it home and 
‘read it carefully, and if the councillor members found the 
-engineers not coming up to time they could refer them to it. 
‘He was pleased to see many old friends present, including Ald. 
Pearson, of Bristol and Ald. Smith, of Liverpoool. 

The PrREsIDENT, having acknowledged the vote of thanks, 
‘called upon Mr. S. L. Pearce (Manchester) to open the dis- 
‘cussion on : 

The Future of Electric Power Supply. 


Mr. S. L. PEARCE said he thought it was a truism to say the subject 
was one of the greatest importance ever brought before the Associa- 
tion. The discussion could conveniently turn upon the reports of 
the Coal Conservation Sub-Committee and the Committee on Electric 
Power Supply appointed by the Board of Trade. He gathered 
‘that the former was now superseded by the latter and therefore it was not 
‘his intention to go over again in detail the ground covered in the Man- 
‘chester debate. It would perhaps suffice if he summarised briefly the 
‘grounds of objection which were taken to certain aspects of the Coal 
Conservation Sub-Committee’s Report. The first was the disparage- 
ment of the work of the local authorities, the second the proposed 
‘wholesale condemnation of all existing plants and consequent waste of 
‘capital involved ; the third the proposal to stop all extensions of existing 
stations and to erect the super-stations suggested, which would entai 
very heavy costs. Fourthly, in regard to the objection to private 
eriterprise, Was the Board of Trade fitted to be entrusted with the 
future conduct of electric supply in this country ? Transmission cost 
was a vital factor in any scheme of reorganisztion. At è meeting 
of the Newcastle Local Section of the I.E.E. some time ago, Mr. Vernier 
rather took him to task in regard to certain figures contained in the 
pamphlet report of the Manchester debate relating to transmission costs, 
on the ground that they were exaggerated. He took Mr. Vernier’s chief 
objection to be that he (Mr. Pearce) considered only a point-to-point 
‘transmission line, which he said was a wrong conception and was what the 
‘Coal Conservation Sub-Committee had in mind, and that he would 
include other centres of distribution en route. He (Mr. Pearce) had 
-gone over the figures again, and for the particular conditions referred to, 
viz., & point-to-point transmission, he believed they were, if anything, 
understated. Deviation from point to point transmission caused the 
-capital cost to go up in proportion to the extent of the deviation. There 
would be further increase by reason of this fact: Local authorities 
were debarred from taking extra-high-tension overhead lines into 
‘thickly populated districts and that would necessitate a large amount 
-of underground cable and probably second transmission, depending on 
‘the voltage of the overhead line. So he was not so sure that even a 
distributed line would show so favourably as Mr. Vernier suggested. 
In any point-to-point transmission scheme the question of transmission 
‘would be the chief point to be considered, and in any general linking- 
up scheme it might not be the deciding factor, but would have a very 
material bearing. In all probability future generating stations would 
not be placed more than 20 or 25 miles apart, and their size woald be in 
proportion to that condition. He gathered that Mr. Vernier pronounced 
‘definitely in favour of underground cables working at the highest possible 
voltage for the main transmission lines,using overhead lines as subsidiary. 
Overhead lines had marked inherent defects. Probably in this country 
-they could not adopt a higher figure than 100,000 volts. The Electrio 
Power Supply Sub-Committee of the Institution proposed 65,000 as the 
maximum which should be adopted. He thought a favourable case 
could be made out for underground cables as against overhead lines, espe- 
cially having regard to the higher rate of depreciation of overhead lines 
and the higher maintenance cost. In the pamphlet he had referred to 
he stated that underground cables would cost about 25 per cent. more 
.for the example given than overhead. It was a matter of great satisfac- 
tion that the report of the Board of Trade Committee was a unanimous 
‘report, in view of the conflicting views of the personnel of the Committee. 
It was of necessity of the nature of a compromise. For example, there 
was no one definite solution put forward for application to the whole 
-of the country. Rather, the report contained a series of alternative 
proposals to be adopted according to local conditions. They, as engin- 
eers, ought not to cavil at its flexibility. The principal recommenda- 
tions followed pretty well defined lines, including the formation of the 
- tribunal to be known as Commissioners and the creation of district boards, 
tthe representation on which would be based on a combination of existing 
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interests. As these boards would be debarred from making any divisible 
profits they would be in the nature of public trusts. These boards wer 
to acquire the existing generating stations and transmission lines, and 
would have vested in them the future of generation, including the 
establishment of power stations and transmission lines. One of the met 
important points was the retention by existing undertakings of their 
powers as distributors, and the benefit of State financial assistance wa 
suggested without the drawbacks of State control or operation. The 
report differed from that of the Coal Conservation Sub-Committee 
in its advocacy of the principle of public ownership as against capitalistic 
ownership and control, in its advocacy of an amalgamation of the existing 
interests as opposed to the creation of gigai.tic electrical trusts, and i: 
its proposal to work more upon the basis of existing conditions. Ther 
were no definite suggestions as to the establishment of super-station: 
of great magnitude, but it was rather proposed that these matters 
should he left to the district boards, with the approval of the Commis 
sioners, Presumably the district boards, on the advice of their technical 
advisers, would decide which stations should be retained, in which direc. 
tion interlinking mains should be put down, and what were the econo- 
mical limits of transmission. Generally speaking, he thought these 
proposals of the Committee might do a very fair measure of justice to 
the various interests involved, and offer a reasonable basis for the solution 
of the problem. One was glad to tind many of the recommendations of the 
Majority report of the Lancashire and Cheshire Committee found a 
prominent place in the Report of the Board of Trade Committee. He 
thought the case had been established on engineering grounds for genera- 
tion on a large scale, and transmission over a large area, so that the 
needs of all consumers could be met, by an interlinked network, and he 
thought it followed that a unified control must be brought into existence. 
The question was whether that could best be done by putting into 
operation the provisions of Section 8 of the 1909 Act or by the formativs 
of smaller district boards, as suggesied by the Board of Trade Com. 
mittee. The 1909 Act did not provide any powers to combine con. 
panies with local authorities, and he thought provision for this wa 
desirable. In paragraph 37 the Committee gave weighty reasons why 
the proposal to set up joint boards should be adopted, and some o 
those connected with undertakings in that part of the country knew 
those reasons were sound and valid. Much would depend on the per- 
sonnel of the boards, in view of their wide powers. It was to be hoped 
they would be enyincers who commanded the support of the electric 
supply industry. The greatest possible autonomy should be given to 
the district boards technically and from an administrative point of view. 
There was a certain amount of ambiguity in the Report in regard to the 
appointment of two of the five commissioners. It was not clear whether 
they were to be regarded as whole time or part time officers. The 
proposed constitution and methods of operation of the district boards 
would come within the four alternatives suggested in the Manchester 
debate, not even excluding the possibility of mutual ownership snd 
operation. Under the second section of paragraph 55 it seemed that 
a board could be set up with municipal ownership and municipal control. 
It would be simpler if the whole of the district boards were nationally 
financed. There was great difficulty in securing unanimity on the Com- 
mittee with regard to distribution. The paragraph relating to bulk 
supplies appeared to offer reasonable safeguards for the interests of the 
distributors. Paragraph 65 would give rise to some heart burnings i1 
regard to the right of the district board to supply individual consumers in 
any area. How would the distributors be satisfied if this procedure wer 
adopted ? The district board should pay a reasonable financial acknow- 
ledgment to the local distributors. Para, 36 of the Report pronounced 
against local authorities having power to supply outside their areas. Was 
that quite consistent with the second section of para. 55? Having 
pronounced in favour of public ownership, it was unfortunate that they 
had admitted the principle of contracting out. So far as local autho- 
rities were concerned, it would appear to be giving preferential treat- 
me t to the larger authorities. The chief ground of criticism of ths 
Report would turn upon the financial terms proposed in para. 56. He 
imagined the Committee had ignored the question of goodwill, in view 
of the all-important national necessity for cheap electricity. While the 
proposed terms of acquisition might deal fairly with undertakings who 
had made sufficient provision for depreciation in the past, they wo 
unfairly benefit those undertakings who had shirked making adequate 
provision, and had divided their profits in relief of rates or among share- 
holders., One would have thought they would have been unanimous 
in the recommendation that there should be no relief of rates out of 
profits, but the pronouncement of the minority was ambiguous. It was 
not clear on what the 4 per cent. was to be calculated. He thought. 
after all, there would remain much that would be acceptable to the large 
majority of engineers. Now was the psychological moment to secure 
legislation to solve the problem. Hehoped members would not tum 
it down on the ground of interference with local autonomy. They 
must recognise that changes had to be brought about in the national 
interest, and these would not affect merely the smaller local authorities, 
and they should try and look at the problem as a wide one. 

Bailie SMITH (Glasgow) said he was glad to hear Mr. Pearce say 8° 
much in favour of the Report. He thought the Committee intended to 
be fair to all authorities. Delay in this matter would mean more than ê 
loss of money. It would mean a serious handicap in the struggle for com- 
mercial position when peace was declared. They must get the chesP 
possible supply of power if they were going to succeed in the competition 
with other countries. The Committee had decided that the generating 
stations and transmission lines should be publicly owned, and it was * 
the option of the local authorities whether they worked them or | 
the working to a company. What Mr. Pearce called flexibility was the 
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provision made for exceptional circumstances. Difficulties often arose 
in legislation because the possibility of exceptions was not foreseen. 
Para. 55 provided for the case of a large local authority which might be 
considered fit to form an area of itself, and para. 56 provided for the case 
` of a smaller undertaking which did not lend itself to a general scheme of 
supply. Para. 56 precluded any fictitious valuations. Only the book 
value would be paid for undertakings except perhaps in exceptional 
circumstances on account of the good done by the undertakings in the 
t. The basis proposed for taking the concerns in was a good one, 
cause the thing would start on a lower capital cost, and there would 
be less interest to pay on the capital. 
Mr. S. E. Feppen (Sheffield) said the Coal Conservation Sub-Com- 
Mittee’s Report was fallacious and a great deal of it was not true. He 
confirmed some of Mr. Pearce’s figures in regard to long distance trans- 
mission. He hed corsidered the respective merits of an ideal site at 
a distance as against a power house in Sheffield with the use of cooling 
towers. His figures were: For a 100,000 kw. station with 66 per cent. 
load factor (which he thought would come in the future) and 0-8 power 
factor; bulk supply at 11,000 volts one mile from the cooling tower 
station in Sheffield, the total cost would be 0:275d. per unit ; and with the 
power station 10 miles away with 30,000 volts, and underground cable 
the cost was 0°:274d. He thought in the futare the main cables for 
bringing in large blocks of power or for interconnecting would be under- 
und, although no doubt overhead cables would be used for the small 
oads. At 20 miles, with 30,000 volt cable, the cost was 0-314d. ; over- 
head cables and 20 miles distance, 30,000 volts, 0-304d.; and 30 miles, 
4,000 volts, overhead, 0:33ld. He came to the conclusion that he 
«ould put down a power station near to his main load (where his con- 
centrated load came within an area of four or five miles) with cooling 
_ towers and supply to his consumers at about 20 per cent. less cost than 


‘he could from an ideal stafion 30 or 40 miles away. Therefore they © 


‘decided to put down a power station practically at the door and he 
could pick up 30,000 kw. within a mile, or half a mile. Consider what 
a super-power station meant. Take a load of 100,000 kw. One would 
want 5 or 6 million gallons of water an hour and 2,000 tons of coal a day, 
there would be 50,000 or 60,000 tons of ashes per annum to be handled 
at one spot. Us.less one had many acres on which to put parks of 
railway sidings and to deal with the ashes, super-power stations were not 
going to be the huge things they had heard talked of. They had heard of 
,000 kw. at one spot. If anything of the sort were attempted, how 
was the distribution to be done ? It would take the whole countryside 
to accommodate the mains going out. He thought they would have 
to take advantage of the water they had. If there were a concentrated 
load near that water and there was not enough they must put up cooling 
towers. Speaking generally, he thought the recommendations of the 
Board of Trade Committce’s Report would be for the good of the nation 
in years to come. 
ing at a cheap rate might suffer in the meantime. If his district had to 
‘take in a lot of smaller concerns which were highly capitalised and had 
expensive distribution mains it would considerably increase the costs 
foratime. The creation of a central authority to control generation and 
distribution would be universally welcomed, because they had suffered in 


the past through the restrictions they hrd had up against them. He. 


supposed it was generally realised that Clause 39 meant the municipal 
authorities, as such, would cease to exist as authorities for the generation 
of electricity. In regard to the method of generation and operation of 
generating plant three alternativos were suggested, but no preference was 
expressed. Tho provision that the Board shall make no divisible profits 
might result in large consumers controlling the policy in accordance with 
their private interests. That should be carefully considered. They 
must have clear definitions of the terms ‘‘ national finance ” and “ local 
finance.” Para. 64 was totally inadequate to safeguard parties inter- 
ested on a large scale because in the event of a large undertaking having 
a number of representatives in proportion to the number of units, a 
collection of representatives from a number of smaller authorities might 
outnumber the representatives of the larger authorities and regulate 


by ballot any representation of the larger authorities on the district, 


board. Clause 55 looked as if it had been put forward for the North 
East Coast. Would a rate-aided municipality take the responsibility 
of financing an area of 20 miles round it ? He did not think that was a 
fair proposition. 
‘lutionary thing. If half his consumers were taken away on that basis 
it would kill his interest in the smaller consumers. The finance clauses 
were unfair and penalised thrift. 

Councillor Dymonp (Hereford) agreed with the previous speakers as 
to the Board of Trade Committee’s Report. His criticism was rather 
with regard to what was not in it. By the terms of their reference 
they were asked to consider what steps should be taken to ensure an ade- 
.quate and economical supply of electric power, particularly for industries 
which depend on such supply for their development. The foundation 
of such supply was the cost of fuel, and there was not a word about that 
-in the report. Jf the cost of fuel were disregarded super-stations would 
not improve matters. He deprecated the opinion that a large station 
per se must be more economical than a small one. The Government 
should go into the matter of the coal prices and leave the electricity 
undertakers to decide their own policy. 

Mr. C. H. WorpinauaM (president of the Institution of Electrical 
Engineers) said the Board of Trade Report was epoch-making, and on the 
action taken as the result of it depended the future of the industry. 
He intended to suggest for the consideration of the Council of the Insti- 
tution that there shouid be a thoroughly representative Committee of. 
all parties concerned, municipalities and companies and manufacturers, 
40 consider this report, and he would like to see the Committee sub- 
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divided into two or three sub-divisions to deal with the technical and 
financial interests so as to get a concensus of opinion of the qlectrical 
industry. Criticism of objectionable points would be listened to by 
the Government if the full weight of the industry were behind it. Dr. 
Ferranti enunciated the broad principles underlying the Report some 
35 years ago, and they were appreciated and ventilated by the City of 
Manchester 20 years ago. The principle that electricity supply must 
not follow parochial ideas was acted upon by Manchester 20 years ago 
when it set out to deal with the area of surrounding authorities extending 
to about 140 sq. miles. A great amount of.discussion would gather 
round the financial proposals, and they should be gone into carefully. 
Maximum coal economy could be obtained by higher cost of production, 
and it might be in the national interest that they must make the coal 
economy paramount. It was not the cost of generation, but the cost 
to the consumer that mattered to the industrial world. The scheme 


' finally decided upon should offer some inducement to those charged 


with carrying it out to secure maximum economy. Otherwise the best 
results would not be obtained. The matter was most urgent, and he 
hoped when the scheme was finally settled upon it would be British . 
from the top of the highest chimney to the tail of the longest service line, 
and that the plant would be of British manufacture and design. 

Mr. Gro. WILKINSON (Harrogate) thought the main thing was not 
that the demand of the public for electricity should be met, but that 
they should get as much as possible in the way of useful work from the 
coal they had in the country. If a manufacturing concern using a large 
amount of steam for other purposes than power and electric driving 
wanted 1,000 kw. of electrical energy it could obtain a supply at a cheaper 
rate than anything foreshadowed by this national effort. It had beeu 
his lot for years to work in areas where the density of demand was small. 
There were immense tracts of country and a large number of important 
towns ‘which, given sound commercial administration, would remain 
outside this scheme. They could not be reached by the extra high 
pressure mains on economical lines, Such places would find the solutio: 
of this problem in the establishment of local electric supply works in 
conjunction with the distribution of steam heating for domestic pur. 
poses, and so forth. He went into this question carefully 5 or 6 years 
ago, and had it not been that the Harrogate electricity works were 
half a mile away from the town he thought they would have had steam 
distribution for heating purposes in that town some time ago. Fot 
every ton of coal burnt in the electricity works at Harrogate more than 
12} tons were burnt in the domestic grates. It might at first sight appear 
that steam turned out at 20 lb. pressure could not be distributed and 
sold, but the fact that 124 times as much coal was burnt in the domesti¢ 
grates as in the power house showed one could easily sell the steam 
The Americans had tried the system, but they had had no suitable meters 
and no.temperature control, so we started out with advantages. Large 
dyeing, woollen, cotton and like industries required large supplies of 
low-pressure steam. One of the main conditions ruling the location or 
the contemplaetd super-power stations was that they should haw 
ample water available for condensing purposes, All textile industrie. 
used low-pressure steam, and 70 per cent. of the heat in the steam at elee 
tricity works was dissipated in the condensers. A pound of steam at 
20 lb. pressure contained 1,160 B.Th.U.; at] 260 deg. super-heat it 
contained 1,343 B.Th.U., the difference being 16 per cent. With 66¢ 
deg., super-heated, and 20 lb. pressure at the exhaust, turbine maker 
would guarantee a kilowatt-hour for 25 lb. of steam; or 124 1b. pe 
kilowatt hour with a good vacuum. One would be using 1,343 B.Th.D 
in the latter case, and in the former 183 x2, so that one got 1 kilo 
watt hour for 366 B.Th.U.; s.e., far less than 25 per cent. of the hea 
expended by any power supply company. He suggested that the 
Bradford Corporation should keep their works at Valley-road right in 
the centre of the huge steam-using undertakings and sell their oxhaust 
steam for the purposes of manufacturing. That was the solution of th. 
coal saving project in many centres. 

Mr. R. A. CHarrock said he advocated in his presidential address 
our years ago most of the matters recommended in the Board of Trade 
Committee’s Report, including compulsory granting of wayleaves, aboli- 
tion of existing boundaries for generating purposes. At the time he ad- 


-wocated the formation of a scheme by the larger municipalities for 
‘Organising the supply throughout the country it did not bear fruit. If 


it. had it would have been valuable now from the national point of view. 
‘He was satisfied with the general outline of the scheme and the proposal 
to appoint electricity commissioners and district boards in particular, 
but -he did not care for the suggestion that the board’s powers should 
be delegated to other bodies. lf they were delegated to a company the 
company must make a profit in ordér to exist, and as a result the con- 
sumers in one district would have to pay more than those in another 
district. The aim should be for the district board to cor.trol the generae 
tion and distribution. With regard to an incentive to the generati 


‘authorities to work economically, the Commissioners should put the 


district boards in competition with each other and they might give 
some extra remuneration to those who did better. . The purchase terms 
were not equitable. Undertakings which had been properly depre- 
ciated would get off much worse than those which had been prodigal. 
A. valuation board should be set up to value all the undertakings on a 
consistent basis. If consumers were supplied direct trom the trans- 
mission lines the prices charged should be the same as those charged 
by the distributors, and in that case the boards could not help making 
some profits. Any profits they made should be handed over to the 
distributors. Consumers in the district of a company which was allowed 
to make profits would be at a disadvantage compared with the customers 
of a local authority which was not to be allowed to make profits A way 
out of it might be to pay distributors a commission—say 24 per cent.— 
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on the turnover. It was a point in favour of the Board of Trade Com- 
mittee’s Report that it did not deal with engineering aspects in the same 
way as the Coal Conservation Committee’s Report had done. Jt wasim- 
possible to generalise. Each district must be considered separately. 
He had come to the conclusion that 20 miles was about the limit at 
which transmission could be economically worked, and in some districts 
even less. Jt was more economical to have cooling tower stations close 
up tothe demand. There was a loss of about 10 million units per annum 
on a 20-mile transmission line from a station generating 150 million 
units. Assistance should be given to undertakings which were obliged 
to develop under the present conditions of high cost. The cost of coal 
was & comparative matter, and the high price affected private buyers 
as well as electricity works. 

Mr. F. W. Purse (Carlisle) said the Board of Trade Committee gave 
no indication as to what the price of current should be, or what would 
be the cost of establishing the proposed stations. Mention was made 
of many privileges which undertakers were to have, but there was no 
indication as to how these were to be got. Figures which he had pre- 
pared were nearly identical with those of the president. He took the 
maximum load for the Manchester district as 73.000 kw.. the output 
as 18¢,000,000 units, and the capital charges as £230,000, and this, 
with coal at 158. meant a cost of 0-28d. per unit, whereas it would be 
0-38d. with the bulk supply. It all came back to the fact that they 
must have State assistance, but why should electricity have State aid 
more than other national requirements ? When electricity was made 
cheaper still what would become of the municipal gas works whose 
consumers would all go over to electrice power. Take the case of an 
- article which was produced for 12s. The cost of electricity on that 
article was to be reduced from 3d. to Lid. That meant about 4 per cent. 
Was that going to be our salvation 1 They should go on linking up and 
unifying the supply, but not give the boards power to spend unlimited 
monoy unless the ratepayers were safeguarded. 


‘The mecting was then adjourned until the next morning. 

In the afternoon a number of power stations and works in 
the neighbourhood were open to inspection, but the visitors 
mainly broke up into two groups. One of these went to the 
Stuart-street generating station of the Manchester Corpora- 
tion. The other party travelled to the works of the British 
Westinghouse Co. Here, in the absence of the managing 
director, Mr. Chandler, they were welcomed by Mr. Blunt, 
_who gave some brief details of progress. Since the last visit 

of the I.M.E.A. in 1909, the work handled by the Company 

had increased threefold, and the finance was now wholly 
British. During the war the Company had received much 
consideration, under difficult circumstances, at the hands 
of municipal engineers. Mr. Blunt expressed the view that 
it would be easier to do business in the future than in the past, 
owing to the better feelings that present circumstances had 
brought about between purchasers and manufacturers. 

No special exhibits had been arranged as on previous occa- 
sions, but visitors had an opportunity of inspecting a large 
amount of work in progress. This included two turbo sets 
of 18,750 kw. and 14 transformers of 7,825 k.v.a., 20,000 volts 
star /6,500 volts delta, 25 s. 

Visitors also had an opportunity of attending a lecture 
and demonstration by Mr. C. J. Beaver, on the “ Test-Sheath 
Cable,” at the works of Messrs. W. T. Glover & Co. We hope 
to refer in detail to this method of protection in our next issue. 

In the evening there was relaxation in the form of a smoking 
concert at the Engineers’ Club. 

On Friday (the 21st inst.) the discussion on “ The Future of 
Electric Fower Supply ” was resumed. 


Councillor Barer (Poplar) said he thought the previous day’s dis- 
cussion might convey the impression that they were heartily condemning 
the Board of Trade Committee’s Report. He felt that the Bill was 
inevitable, and should be welcomed. The fact that the report was 
indefinite was in its favour so far as some of its points were concerned. 
He thought that under the proposed scheme current would not be pro- 
duced as cheaply as it was produced at some places now, but some of 
the companies were charying a fairly stiff price and the new scheme 
would level up priecs. He thought they had passed over the compensa- 
tion clause very lightly on the previous day. The Report said com- 
pensation might be provided for displaced officials in case of hardship, 
but he thought the engineers should heve agitated to secure an under- 
taking that it would be. He was bringing the matter before his C'om- 
mittee and would ask them to circularise other authorities—in London 
to start with—to ensure steps being taken to have this matter regarded 
as essential. 

Mr. H. S. Ertis (South Shields) said in the Covncil’s Report it was 
stated that the North-East Coast undertakings were not included in 
certain observations made by the Council, and he did not quite know 
where they stood. Were they to fight their own battles, or would the 
I.M. E.A. look after their interests ? The man in the street thought he 
was going to get electricity at Jd. - That was a fallacy. The Newcastle 
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Electric Supply Co.’s charges for lighting were as high as those in Sout) 
Shields and higher than those in Sunderland and other towns, and fo: 
heating the charles were higher than those in South Shields. Th 
super-stations would not reduce the coal consumption trom 5 Ib. to 14 th, 
per unit as assumed in the Coal Conservation Committee's Repor. 
The Board of Trade Committee's Report was much better as it did not 
attack municipal trading. What was done on the North-East Coast 
could not be done in Lancashire. He could sell electricity at Id. to 
docks and engineering works at South Shields, and they were delighted 
to have it. At Bradford people wanted it for 0-3d. or 0-4d. Tte 
present was a golden opportunity for looking into the question of supply. 
ing cheap electricity from existing plants. Where mills were shut down 
at 5 in the evening until 6 in the morning 2,000 or 3,000 H.p. of plar: 
might be standing idle. That might be run for supplying electricity 
for electro-chemical and other purposes at extremely low rates. 

Mr. J. W. Beavcuamp (West Ham) said when the Board of Trade 
Committee’s Report came to be a Bill they must make the best fight they 
could to get good terms. Cheapness of electricity was not s0 cssential 
as some people endeavoured to make out. Most industries could par 
a fair price, as it only meant a small percentage of the total cost of their 
product. Much industrial unrest might be relieved by the provision 
of electric tramways for carrving workers out to factories, also equipped 
with electric power, outside the congested areas. On the point of the 
conservation of coal, if the authorities would rub that in they weuld 
do more good than by talking about cheap prices of electricity. 4 
centralised authority might cuide their efforts in the right direction 
and the central authority might purchase coal in bulk collect it, and 
even wash and grade it, end there would be an immediate saving to the 
electricity works and the community. 

Councillor Higuam (Accrington) said he spoke mainly as a large uxt 
of power—-a cotton manufacturer of Lancashire. He was also chairman 
of the Accrington Electricity Supply Committee. He wanted to dis. 
courage some of the optimistic statements thet hed heen made as to the 
probability of the textile trade coming over to electric driving. Elec- 
fricity could not, starting de nero, compete azainst steam. The expen 
steam engineer said to the nill owner, * I ca» give vou your power at 
such a price that you cennot efford to use electricity,” and he could 
put up such a proposition that the mill-owner could not afford to par 
even (4d. for electricity. There was a prospect of great increase of 
other load, and that should be provided in the way in which that scheme 
in the main proposed. A good deal of latitude would be required to 
permit extensions of what had hitherto been called uneconomical sta- 
tions. They must have a cerry-over scheme, and he hoped the weight of 
that Association would be used to enable them to carry on before the 
Report became an Act. If the Council would make a further report on 
the Board of Trade Committee's Report and send it to the undertakers 
affected they would be making some ground. The proposed Com- 
missioners had powerr that were too drastic. The interests involved 
were too large to be entrusted to three men if they were heaven-sent, 
and we had none of those men in this country. There should be another 
authority over them, and they should be given their powers tem poraris 
at first. The whole scheme would get little sympathy in the House of 
Commons unless it could be fully justified, particularly in its financial 
proposals. 

Mr. H. FARADAY Proctor (hon. secretary) said Clause 3 of the Repot 
stated that three of the five Commissioners should be appointed to 
give their whole time services and there was provision for pensions for 
them on retirement. The other two might be appointed for a short 
time. The Council thought the other two Commissioners should als 
be full-time ofticers. The Coal Conservation Report advocated that 
companies were more suited than municipalities to carry out most of 
these works, on account of the incentive of bigger profits. [In his evi- 
dence in November, 1916, he had said it was the incentive to bigger 
profits that made it imperative to have the board composed of full-time 
officers with no such incentive. The resolution put before Sir Charles 
Parsons’ Committee and before the Board of Trade Committee also 
expressed the same opinion. 

Ald. SĒmıTH (Liverpool) agreed with Mr. Wordingham’s suggestion 
that a Committee should be appointed so as to prepare a definite scheme 
and one which could be upheld when the Bill was discussed in the Hove 
of Commons. He thought that unless they had influence behind them 
many of the electrical engineers might lose their jobs and auggested 
that there was a big field for them in Africa where industrial areas would 
doubtless grow up near the coalfields. l 

Mr. R. Lomax (Stockport) thought the Coal Conservation Committee 
and the Electrical Power Committee knew very little about the powe" 
supply of Lancashire and Cheshire, and that they assumed conditions 
which were only to be had on the North-East Coast. Nothing 10 the 
Reports justified the revoh tionary proposals in them. The present 
system of municipal boundaries would have to be altered for electric 
supply purposes so that they could extend the mains in every direction, 
which would assist in cheapening electricity. 

Bailie WreLock (Glasgow) said in Glasgow they never took money 
from the clectricity department to give to the rates, and he hoped the 
Commissioners would take that into consideration. He thought mcr 
might be done to recover by-products from coal consumed at electricity 
works. The Glasgow gasworks got a quarter of a million of money 
from by-products, and at the electricity works where they consume 
500,000 tons of coal a year they were now going into the question 9 
recovering some of the by-products. 

Mr. CHAS. TURNBULL (Tynemouth) said if coal was to be saved they 
must make use of the 50 per cent. of the heat which was now sent into 
the condensers. Inthe summer it might be used for agricultura} purpoxs- 
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Mr. T. D. CLoTHIER (Bootle) said even if the Commissioners were no 
‘better than the various Government authorities and controllers it would 
be an improvement to have only one authority over them. That cheap 
electricity would be the result of the scheme was, he thought, proble- 
matical. Cost of transmission would probably go up at a greater rate 
than generation cost would be reduced. It was not cheaper electricity 
that was required but a much more abundant supply. The Bill, which 
was to be framed. should receive their support. 

Mr. PEAR E, in dealing with the points raised in the discussion, said 
it would be unfortunate if any general consensus of opinion went forth 
from that meeting that our supplies of electricity were cheap enough. 
They looked forward to big developments,and abundant supply was the 
chief thing, but the one thing hinged on the other. For railways and 
electro-chemical works cheapness was the first gonsideration, Coun- 
‘cillor Higham said the textile load would not be dealt with electrically, 
but there were sometimes circumstances that made it desirable to 
equip a new mill electrically. If the appointment of a central body only 
resulted in a new deliminatior of the arces of supply it would be a great 
step. Although a considerable period must elapse before the scheme 
was put into force it would be wise to vest in the Commissioners 
appointed to deal with the present state of affairs as they would probably 
be men whe would envisage the whole problem and do the best that 
could be done in the carry-over period. If the finencial proposals in 
the Report were dealing withexisting localauthorities only, he thought no 
great hardship would be done, asauthorities who had been giving profits 

in aid of rates had given the ratepayers a return, and those who had not 
done so had given a return in kind. The injustice was done in areas 
where local enthorities and companies were intermingled, because the 
companies had been paying away their profits to the shareholders in 
dividends, but if the Government provided reasonable terms for the 
future it did away with the demand by ratepayers for a return on the 
capital for the relief of rates. The difference between the price charged 
by the district boards to consumers supplied by them (after adding 

' depreciation, &c.) and the price the distributing authority would have 
charged might be the amount of the compensation to the distributing 
authority. He was sorry to see in the Report the proposal to suspend 
the sinking fund and to psy interest out of capital. The gas industry 
was taking up the position that this scheme was preference in a rather 
virulent form for the electrical interests. 

The PRESIDENT, in proposing a hearty vote of thanks to Mr. Pearce, 
said when the Bill was tabled it would probably be necessary to call 
a meeting of the Association to consider what steps should be taken. 


ANNUAL GENERAL MEETING. 
At the annual business meeting, which followed the above 
discussion, the report of the Council was adopted. 
In the course of the discussion on the clauses of the report, 


Mr. J. W. Spark (W. Hertlepool) referred to the paragraph in the 
statement agreed by the Association of Municipal Corporations and the 
Council of the LM.E.A. (referred to in the Report) that observations 
made in regard to other undertakings were not intended to apply to 
London and the north-east coast. He wanted to know on what grounds. 
the Council took up the position of giving evidence on their behalf 
without their authority ? 

Mr. FARADAY PROCTOR said the resolution wasthat Council prepared 
a report and outline for the Association a scheme of reorganisation of 
electricity supply. The question of giving evidence was not referred 
to. The evidence before the Board of Trade Committee was supposed 
to be secret and the Coal Conservation Report was a private document 
at that time. 

The PRESIDENT said the matter was urgent,and they were specially 
asked to give evidence. They realised that the north-east coast was 
in a very special position, and much the same remarks might be made 
with regard to London, and therefore they stated that the consideration 
applying to other districts did not necessarily apply to them. 

Mr. Spark said he thought they ought to have been consulted befare 
they were dropped overboard. They were not asked to turn up until 
after the report was published and the evidence given. 

Mr. Purse said 12 months ago when they were fighting for three 
representatives on the Board of Trade Electric Power Committee the 
whole thing was referred to thejnorth-east coast and London members 
as well as others, but the whole thing had been wrapped up in secrecy 
by the Government. 

Mr. WorRDINGHAM supported strongly the proposal to found local 
centres of the 1.M.E.A. Such centres were the greatest possible source 
of strength to the I.E.E., and the Institution of Mechanical Engineers 
looked upon the example as one which should be followed, and he be- 
heved they would follow it before long. Local Centres could deal with 
local questions better thanthe central body, but it was necessary that 
they be linked up with the Central Institution which would put its 
Weight behind any action the Local Centre desired to take. He was 
impressed with the need for the federation of every electrical interest. 
The Institution had felt that to be true to their principles they could 
fecognise only one municipal electrical authority—the 1.M.E.A., but, 
personally, he would have liked to have had the advantage of connection 
with the London Electrical Engineers. He thought all these and the 
B.E.A.M.A. and other electrical associations should be federated together 
under the Institution. 

Councillor Linpsay (Leith) said steps were being taken in the direc- 
tion.of forming local sections in Scotland. Many months ago repre- 

sentatives of municipal corporations of Scotland got the length of 
Suggesting a title for the association, and appointed a committee to carry 
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out the details. A draft constitution had been sent to Mr. Faraday 
Proctor. The suggested title was ©“ The Scottish Municipal Electrical 
Association, Allied or United with the I.M.E.A.” 

He moved: “ To remit to the Council to prepare a constitution for 
Local Centres, allowing those centres a large amount of local autonomy 
and representationonthe Central Council. Thissuggestion, in draft. to be 
submitted to the Scottish Centres and other Centres now in course of 
formation.” 

Mr. Purse seconded the m>tion. 

Mr. J. A. RoBERTSON (Salford) strongly supported the motion that 
Local Centres should be formed. They had already a Lancashire and 
Cheshire Association, 

Mr. A. ©. Cramp (Croydon) said the local sections of the Institution 
should be taken as the basis for the local sections of the I.M.E.A. 

Councillor Linpsay’s motion was then put and carried. 

Mr. L. L. Rosixnson (Hackney) dealing with the clause on Staff 
Salaries, said he was responsible for telling Sir George Askwith that the 
chief engineers did not want to come into his award of bonus to trade 
union members, which had been obtained by trade union methods, but 
he thought the chief engineers would have received decent treatment 
from their Councils. He wanted to move that the Council take this 
question up and tind out whether Sir George Askwith’s award did apply 
to chief engineers. 

Mr. Roptnson’s proposal was agreed to. 

Mr. WoRDINGHAM said the Institution was about to pnt forward a 
comprehensive scheme for dealing with the central station engineering 


staffs. Unity in the matter was important. He asked members to 


attend the mass meeting which would be held in London in about a 
fortnight, to hear the Institution's proposals, and to endeavour to form 
a strong homogeneous body to fight the battle of the staffs in regard 
to their remuneration and recognition of their status. 

The following were elected members of the Council :— 

President—F. Ayton (Ipswich). 

Representing Large Towns. Representing Small Towns. 
R. A. Chattock (Birmingham). C. M. Shaw (Worcester). 
J. W. Beauchamp (West Ham). E. E. Hoadley (Maidstene). 
A. S. Blackman (Nunderland). — Committee Representatives. 
L. L. Robinson (Hackney). Bailie Smith (Glasgow). 

Coun. Thompson (Wolverhamp- 
ton). . 

The President announced that Mr. T. Roles went on as vice- 
president. He (Mr. Watson) went on as past president under 
the new constitution, Ald. Pearson went on as hon. solicitor, 
and Mr. Faraday Proctor went on as hon. secretary, and Mr. 
Mr. A. C. Cramb became treasurer. 

A resolution was passed that a general mecting of the 
Association should be summoned to be held at Birmingham at 
a date not later than six months hence or such earlier date 
as might be necessary, or in any event, when the Bill for 
carrying out the proposals of the Board of Trade Committee's 
report was tabled. i ` 

The proceedings closed with votes of thanks to the President, 
the retiring hon. treasurer (Mr. J. E. Edgecombe), the honorary 
officials, Lord Mayor and Corporation of Manchester, the 
Engineers’ Club, and the firms who had given facilities for visits 
by the members to their works. 


Report of the Council of the I.M.E.A. 


The twenty-third annual report of the Council for the year ending 
June, 1918, states that thé membership of the Association stands at 
385 (an increase of 10). During the vear the Council have held 10 
mectings, and Standing and Special Committees and Sub-committees 
appointed to deal with specific matters have reported to the Council. 
The Board of Trade Committee, having invited the I.M.E.A. to give 
ewidence on the subject of electric power supply, and limited the Associa- 
tion to representation by one witness only, the honorary secretary 
(Mr. Faraday Proctor), delegated by the Council. gave evidence. A 
committee was also appointed to deal with the subject. Meetings were 
subsequently held with representatives of the Association of Municipal 
Corporations, the Urban District Councils Association, and other wit- 
nesses who had given evidence, as a result of which an agreement was 
reached on fundamental points. and a joint statement was prepared for 
the consideration of the Councils of the respective bodies. The Urban 


District Councils Association, on further consideration, was unable to. 


accept the joint statement and suggested certain amendments which tho 
Council of the I.M. E.A. were unable to approve. The statement as agreed 
by the Association of Municipal Corporations and the Council of the 
1.M.E.A. was sent to the Board of Trade Committee and attention was 
drawn to the fact that some of the smaller electricity undertakings might 
not be in complete accord with the views therein set forth. At a later 
date a deputation from the I.M.E.A. waited upon the Minister of Re- 
construction, as a result of which the T.M. E.A. Council was assured that 
it would have an opportunity of making representation in regard to the 
proposed national scheme for electricity supply before any Bill is pro- 
moted to give effect to the recommendations of the Board of Trade 
Committee. ae 

In regard to the invitation sent at the request of the Institution of 
Electrical Engineers to undertakings represented»yin the I.ME.A. to 
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upport financially the Institution in the work of research on buried 
cables £106 was contributed by the I.M. B.A. members. 

The Council are of opinion that the time has arrived when the Associa- 
tion should have branches, to be called Local Centres, in different 
localities throughout the kingdom. This matter should be thoroughly 
discussed at the Annual Meeting. 

At the request of the Ministry of Labour the Council considered the 
Report on Joint Standing Industrial Councils and agreed generally with 
the principles set forth, but thought that special treatment would be 
necessary in the case of undertakings controlled by committees on which 
labour may already have direct representation. 

At the first Annual ‘Conference of the National Association of Local 
Government Officers since the re-organisation was held on May 18 and 20, 
1918, Sir Homewood Crawford in his presidential address stated that the 
President of the Local Government Board had been approached in regard 
to the question of superannuation and a deputation from the N.A.L.G.O. 
had been received by Mr. Hayes Fisher, who admitted that a strong case 
for early consideration had been made out, and expressed the opinion 
that it was desirable to appoint a committee of inquiry at the present time. 
A resolution was passed to issue warning advertisements in regard to 
appointments proposed to be made by any local authority which had 
been treating its officers in an unjust manner. The Council is of the 
opinion that an increase or bonus should be granted to officials serving 
under local authorities. An increase in the charges for current to 
controlled establishments had been authorised. A Joint Standing Con- 
ference, representative of the electricity supply industry, has been formed 
with Mr. C. P. Sparks as chairman and Mr. H. Faraday Proctor as hon. 
secretary, and several meetings have been held with beneficial results. 

Mr. H. Faraday Proctor having informed the Council that he had been 
invited to assist in the formation of an association to safeguard the 
interests of the staffs of electricity undertakings, the Council expressed 
their sympathy with the proposal and agreed that Mr. Proctor should 
afford such assistance in his personal capacity. The Council approves 
the formation of the British Electrical Engineers’ Association, and re- 
commends members to support it. The Council has decided to defer a 
decision on the question of increasing the annual subscriptions. The 
Council heartily endorse the proposal for the extension of Municipal 
control of electric supply in accordance with the agreed memorandum of 
the I.M.E.A. and the A.M.C. 

As the work of the Sub-station Attendants’ Sub-Committee of the Trade 
Advisory Committee for Electricity drew to a close it was decided that 
the Ministry of Labour should be approached with a view to expanding 
the Committee so as to make it representative of other branches of the 
electrical trade, and there now exists a Trade Advisory Committee 
(Disabled Soldiers and Sailors) Electricity (Power and Supply), upon 
which the I.M.E.A. is represented by the President, so that the work of 
the Sub-Station Attendants’ Committee may be regarded as completed. 

The Electricity in Agriculture Committee, representing the I.M.E.A., 
the Incorporated Association of Electric Power Companies, the National 
Farmers’ Union and other interests, have attempted to make some 
progress with electro-culture, the use of electrical energy upon farms, 
particularly with regard to electric ploughing and cheap methods of 
overhead transmission. Applications have been made to the Treasury 
for a grant from the Development Fund and the Ministry of Munitions 
for a permit for small quantities of materials. These applications were 
submitted to the Board of Agriculture, and as they did not receive the 
support of the Board, were refused. 

The year’s expenditure was £583 (compared with £554 in the previous 
year) and the deficit for the year was £20. 


REPORT OF THE ELECTRIC VEHICLE COMMITTEE. 


The report of the Electric Vehicle Committee states that during the 
year ended March 31 last members have been added to the Committee 
representing the Association of British Motor & Allied Manufacturers, 
the Motor Trade Association, Agents for Electric Vehicles and the London 
Electric Supply Companies; Mr. Percy Still became the official representa- 
tive of the London Electric Supply Companies, and Mr. J. P. Kemp, of 
Birmingham, was invited by the Committee to act as representative of 
Electric Vehicle Agents. The work of the Committee has been concerned 
chiefly in negotiations with Government Departments with a view to 
securing greater facilities for the manufacture in this country. as well as 
the importation from the U.S.A., of electric vehicles for work of national 
importance. The Committce’s efforts have not been unfruitful, but it is 
hoped that some further concessions may be obtained in the future, 
having in view the beneficial effect that the extended use of electrics 
would have in the matter of conserving grain and petrol supplies. In 
July the Committee was requested by the Mechanical Transport Depart- 
ment of the Ministry of Munitions to co-operate in a scheme, proposed 
by the Director of Mechanical Transport, for getting more electric vehicles 
‘put into service, and a concomitant to this scheme was a proposal to 
provide facilities for the building of electric vehicles in quantities by 
certain British firms, and the import of electric vehicles from the U.S.A. 
The Committe met in conference with the Director and collected in- 
formation from local authorities as to motor vehicles in use and those on 
order. Owing, it is understood, to the increasing stringency of the steel 
position for war purposes the contemplated scheme did not,unfortunately, 
admit of adoption. Owing to the scarcity of lead, difficulties arose in 
1917 in obtaining new lead-plate electric vehicle batteries, and in the 
maintenance of batteries already in use. The Committee has been in 
more or less constant touch with the Ministry of Munitions on this im- 
portant matter and a promise was obtained from the Munitions Overseas 
Transport Department to allot shipping space up to a total of 6 tons per 
week for the import from the United States of lead battery plates for 
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electric vehicles. The Committee has, from the first, hoped for the 
friendly co-operation of the motor traders with electric supply authorities 
in promoting and facilitating the adoption and use of the electric vehicle. 
In some quarters there have been signs of Opposition on the part of the 
motor traders to electric supply authorities taking up the care and 
charging of electric vehicles, but this is proved to be due to a ms 
understanding of the position which, now that the motor manufacturers 
and motor traders are represented on the Committee, it is hoped to 
remove. Two special Joint Committees have been formed, comprising 
members of this Committee and of the Executive of the Agents’ Section 
of the Motor Trade Association. One Committee is to consider and 
recommend to the I.M.E.A., through the E.V.C., such alteration or 
modification in clause 23 of the 1.M.E.A. Supply of Electricity Bill as 
may seem desirable in order to afford adequate and reasonable pro- 
tection to the existing motor traders. The other is to consider terms 
and conditions of sale of electric vehicles. The adoption of electric 
commercial vehicles for short distance haulage continues to make what 
may be regarded as satisfactory progress, when it is remembered that 
under present conditions these machines can only be obtained for use 
for war work or work of supreme national importance. The Committee 
is receiving an increasing number of inquiries as to how and where such 
vehicles can be obtained. Commercial electric vehicles are being prv- 
duced iv Enyland to-day which in design, workmanship and pertormance 
compare most. favourably with, and are in no way inferior to, the best 
of the imported vehicles. 

The balance sheet shows that the financial position of the Committee 
is satisfactory, and it may be asked why the Committee still appeals for 
donations. The answer is that the Committee aims at adopting 4 
propaganda and publicity effort of the most intensive form possible 
after the war, and such propaganda and publicity work can only be 
inaugurated if the (‘committee has in hand su ficient funds for the purpose. 
Expenditure was £576 (against £448 in previous year) and the surplus 
was £87 (£94) 


The National Kitchen in New Bridge 
Street, London. 


Last Tuesday the Press were given an opportunity of inspecting 
the new National Kitchen which has now been opened in New 
Bridge-street, London, by the Director of National Kitchens. There 
is accommodation for 170 people at one time, and it is expected that 
four or five times this number will be served during the day. The 
restaurant will be open from 11.30 a.m. to 8 p.m., but the hours will 
be extended, if need be, for night workers in the newspaper and 
printing trades. The cquipment has cost. between £800 and £0. 
Cooking is carried out by electricity, steam and gas, the roasting 
being by electricity and the boiling by gas. The electrical equp- 
ment consists of a double-deck 5} kw. pastry oven, two roaster’, 
each taking 7 kw., a 5} kw. grill with draw-off for fat, a 23 kw. fish 
fryer and three small hotplates for serving. These are all made by 
the Jackson Electric Stove Co. (Ltd.). In addition there is a three 
deck B. & K. oven. The daily menu will consist of soup (2d. per 
portion), fish (4d. and 6d.), roast meat (4d. and 6d.), two meat entrées 
(4d. and 6d.), vegetables (2d. per portion), sweets (3d. and 4d), 
bread (4d.), coffee (2d. per cup), and tea (ld. per cup). An innova- 
tion consists in the exchange of one meat coupon for six vouchers, 80 
that the holder can have meat every day if desired. The restaurant 
is to be conducted on the canteen principle, customers going to the 
counter to receive the food they wish to purchase. = 

At the Press view Mr. C. F. Spencer, Director of National Kitchens 
stated that this particular kitchen had been Fequipped for two 
reasons. One reason was that a demand had been received from 
2.000) workers in the neighbourhood that such a kitchen should be 
established ; and the other object was to show what could be done n 
this direction. The idea hitherto had been to provide soup kit- 
chens, but the present restaurant had been equipped to suit 
wants at low prices. h 

Judging by the luncheon which was served to members of the 
Press, and which was certainly most excellent, we do not doubt t 
the restaurant will become extremely popular, and that there wil 
a demand for other establishments of this kind. 


i] 

A New Form of Experimental Ceéll.—In a recent Papet 
before the American Electrochemical Society, Mr. S. A. Re 
described a form of primary battery for experimental purpose 
The electrolyte consists of fused borax containing manganes® 
while the negative electrode consists of broken carbon ® 
contact with a graphite grid. The positive electrode is mad? 
of gold foil strip. The electrolyte in contact with the outer 
gold strips is oxidised by the air, and subsequently reduc 
by the carbon inside, mixtures of carbon dioxide and monox! í 
being formed at the anode. An E.M.F. in the neighbourho 
of 0-8 volt is stated to be obtained. 
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Gorrespondence. 


ey ees: 


ENGINEERING ASSOCIATIONS AND THE LEE. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sir: All corporate members of the I.E.E. who value 
independence and virility of thought and action should hasten 
to endorse the protest made by six engineers in your issue of 
June 21 against the action of the Council in giving active and 
financial support to the operations of the British Electrical 
Engineers’ Association. And the sturdy, open way in which the 
Yorkshire groups of supply engineers have stood up against this 
peril at this very critical juncture merits the thanks and admira- 
tion of all engineers who have real engineering interests at heart. 

For myself, I care not whether or no it is against the rules 
of the Institution. It remains a course that ought not to have 
been taken, especially as the Council must have known that 
this interference would be in opposition to the views of many 
of the best members, viz., those who take a very live and 
passionate interest in their profession and are entirely de- 
pendent thereon. If the Council did not know this, it ought 
to have, and its constitution should be changed to keep it 
better informed. I submit that the occasion demands an 
immediate explanation and a full statement of what the 
British Electrical Engineering Association is, and of the terms 
of membership which it offers to the great bulk of the real 
workers in the engineering profession, as distinct from those 
whose interest is mainly in keeping financial and legal cantrol 
of all the operations of the engineering industries. 

I would point out that these movements for the formation 
of professional trade unions address themselves to men of 
mature years and judgment, many of whom have arrived at 
some sort of settled position in the industries. And I would 
personally appeal to the President to say whether he can 
conscientiously advise such men to adopt as their union any 
association in which the voting power of each is some fraction 
of unity ; and to state why they should be condemned to this 
inferior position. I cannot believe that in these times any 
president of a learned institution, least of all Mr. Wordingham. 


will contend that the power of a man’s vote in his professional. 


union shall be determined by the financial grip rather than by 
the brain grip he has in his profession. Yet I believe the 
original proposals of the B.E.E.A. promoters gave about 80 
per cent. to finance and 20 per cent. to brain. 

Have the men who conceived these degrading terms resigned 
their control of the B.E.E.A.? Or are they still trying to trap 
employed enginecrs into their organisation on a basis of mem- 
bership, which classes them as sycophants brought in simply 
to pay homage to the money gods of the industries ? And is 
the Institution to give its support to mere tactics of this kind 
as against movements pulsing with the very heart-blood of 
the engincering profession, born out of its struggles, instinct 
with its aspirations, and in contact with all its trials of exis- 
tence? Surely the first really bold incursion of the I.E.E. 
into regions confining the gencral well-being of its members 
should not take this form. I submit it is a question to be 
settled by the general body of the members, and that a meeting 
should be called. oO 

I confess I was (and am still) expecting greater things of our 
President. As a crusted senior, I heard and applauded with 


fervour, almost with emotion, his opening address. At last, I 


thought, we have a leader who will realise and act in the 
strength and justice that is behind him. Engineering intellect 
will claim more stoutly its place in the counsels and adminis- 


tration of the Nation and Empire, as well in the terrible need 


of now as hereafter. And, I thought, now at long length it 
will seek and find a reward, which, in all honour, it can take 
from the country it has served, and esteem and cherish above 
all other. I refer to the Charter which has long been due in 
equity to the general body of engineering intellectuals. 

How, I would ask, now stands our fate in this? Or was the 
desire for it but an aspiration to be wafted aside by a flight of 
petty decorations to the breasts of pets of fortune in the 
engineering industries ? 


Ruislip, June 25. James WHITCHER, A.M.I.E.E. 
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Patent Record. 


SPECIFICATIONS PUBLISHED. 


The following abstract from some of the specifications recently published kave been 
specially compiled by Messrs. MEwsurn, ELis & Pryor, Chartered Patent Agents, 
O and 72, Chancery-lane, London, W.C. 


Whenever the date applied for differs trom the date on which the application was lodged 
at the Patent Officethe former ts given in brackets aster the title. 
1918 SPECIFICATIONS. 
7,191 Brooke, W. Electric motor control systems. 


7,239 Gootp, L. W. (Katayama, H.) Searchlight apparatus for submarine urposes. 
(19'5/17.) 115,303 p 


7,354 HoLT. W. & Brooks, B. Self-regulating dynamo-electric machines. (22/5/17.) 


(18°S/17.) 115,301. 


115,509. 

8,300 Day, G. Sr. J. Switch-controlling means for electric lampholders and like coup- 
ling devices. (11/6/17.) 115,318. 

9,092 Mauostay. R. W. & STANDARD Motor Co. Control mechanism for the electric 
_ fittIngsof motor vehicles. (25,6/17.) 115,532. 

11,079 CHLORIDE ELECTRICAL STORAGE Co. & Dean, H, Secondary electric batteries 
oraccumulators. (1/8/17.) 115,551. l 

12,414 Reyno tos, F.A. & REYNOLDS. A, Fittings for electric lamp shades, 1eflectora 
and the like. (29/8/17.) 115,561. 

12,478 BRiTISHWESTINGHOUSE ELEcTRIC&MFc.Co. Control system for electric motors. 

(30/8;17.) 115,563. 

12,480 British WesTINGHOUSB ELectric & Mro. Co. Phase balancers or phase con- 
verters for polyphase distributing systems. (30/8/17.) 115,564. 

13,286 Watson & Co., T. H.. Greaves. H'A. & Etcuetts, H. Electrical system for 
electric furnace (17/9/17.) 115,570, 

15,419 MippLeton, V. G., & BAker,C. J. Electrical switches, fusible cutouts and the 
like. (23/10/17.) 115,373. 

15,815 Dean, H., & CHLORIDE ELECTRICAL STORAGE Co. 
(30/10/17.) 115,374. 

16,265 B.T.-H.Co., Younc.A. P.& WARREN, H.W.H. Distributors for magneto-electric 
machines. (7/11/17.) 115,375. 

16,849 SVENSKA TURBINFABRIKS AKTIEBOLAGET LJUNGSTROM. Means for cooling the 
collector ringsofdynamo-electricmachines. (6/8/17.) 115,378. 

16,917 Marks, E.C. R. (Soc. Anon. des Etablissements L. Bleriot.) Method of assem-- 
bling the armature plates in magnetos having a fixed armature. (18/12/16 
Divided application on 18,144/16.) 115,380. 

17,335 STERLING TELEPHONE & ELecrtric Co., Bett, F. G. & Davey, W. C. Electrical: 
signalling systems, (8;/5/17.) (Divided application on 6,542/17.) 115,590. 

17,769 GoovFELiow, M., & BRITISH Ever READYCo. Electric flash lamps. (30/11/17.). 


115,381, : 
18,070 STERLING TELEPHONE & Exectric’Co., Bett, F. C. & Davey, W.C. Electrical 
(Divided application on 8.416/17.) 115,594. 


Signalling systems. (12/6/17.) 

18,216 Waycoops-OTis (Ltp.) (Otis Elevator Co.) Alternating-current relays. 
(8/12/17.) 115,595. 

18,502 AuToMATIC TELEPHONE MFG.Co. Telephonesystems. (8/1/17.) 112,774. 


Electric accumulators 


APPLICATIONS FOR PATENTS. 


Nots.—Names within parentheses are those of communicators of inventions. 
r ; April 25, 1918. . 


6.975 B.T.-H.Co. (G.E.Co.) Elastic fluid turbines. 

6.978 GRAHAM & RickeTs. Telephone systems. 

6,981 Questa. (Officine Elettrc-Meccanicale.) 
tion engines. 

6,985 CrooKss. Measurement of radiation. 

6,988 FARBER. Electric lamp fixtures. 

6,991 MARCONI'S WIRELESS TELEGRAPH Co. & RICHMOND. 
interference in wireless telegraphy. 

7,006 Ges. FUR ELEKTRISCHE INDUSTRIE. Coin freed telephone call boxes. (25/5/14, 
Austria.) 

7.008 Kennincton. Electric ignition devices for internal ccmbusticn ergires. 

7,011 Ges. FUR ELEKTRISCHE INDUSTRIE. Coin freed telephone call boxes. (19/3/17, 
.Austria.) 


Electric starter for internal combus- 


Apparatus for eliminating 


Aprii 2¢. 1918. 


Apparatus for magnetic galvanic treatment of the human body. 

033 WATFORD ELecTRIC &Mrc.Co. Automatic switch for furnace control, &c. 
937 Crezo & PoLtey. Apparatus for reproduction in ordinary characters, messages. 
received as electric impulses or as perforations. 

047 B.1.-H.Co. (G.E.Co.) Electricinduction apparatus. 

052 ARMSTRONG, WHITWORTH & Co., Darsy & WILSCN. 
tances. 

074 BRAZIL, STRAKER & Co. & SHEPHERD. 

083 LATOUR. 


7,022 KRAUER. 
T 

7, 
7. e 
7, Variable electric resis- 
7 
7 


Electro-depesjtion of iron. 
Audion or lamp relay or amplifying apparatus. (30,/4,;17, France.) 


April 27, 1918. 
7,092 Wit KINSON. Thermo-electrically controlled valv &. 
7.129 ACCUMULATORS (LTD.)& HUNTER. Pertable electric batteries. 
7,182 Pecve. Maximum demand instruments. 


April 29, 1918. 


Controland rrotectcnof compound-wound electrical machines. 
Electromagnetic brakes, clutches, ratchets, &c. 

l Devices actuated by suund waves. 

175 BowRBn & Matino. Secondary batteries, 

178 Boscu AkT. Ges. Distributors for high-tensicn ignition devices. 

189 WESTINGHOUSE ELECTRIC & Mrc.Co. Contrelmechanisms. (31'£/17, U.S.) 
181 Parsons & Rosen. Dynarno-electric machines. 

188 MAyvrow. Apparatus tor chemical and electro-cleanme and dercsiting metals. 


7.138 Goorpwin, 
164 VILLIERS. 


7. 
rf 
7, 
7, 
7. 
7, 
7. 


Volunteer Notices. 
LONDON ARMY TROOPS COMPANIES VOLUNTEER ENGINEERS. 
Headquarters : Balderton-street, Grosvenor-square, W. 1 


Officer Commanding, Licut.-Colonel C. B. Cray, V.D. 
Orders for the Week. 
Captain of the Week.—-Capt. W. Darley Bentley. 


Next for Duty.—Capt. E. G. Fleming. 


Monday, July 1, to Friday, July 5.-—Drills as usual. 

Sundsy, July 7.—Commandant’s Parade at Waterloo Station 8.45 a.m. 
Work: Revetments at Heywood. Dress: Service Dress, Drill. 
‘Order with Haversacks and Waterbottles. Mid-day and tea 
rations to be carried. 

SPECIAL Notices.—-All drills will take place at headquarters unless 
otherwise stated. 
The medical officer will attend for the examin. tion of recruits on 

Thursday evening at 6.30. 

Summer Camp. This Camp will be held at Esher from Aug. 3 to. 

Aug. 11, both dates inclusive. 
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Legal Intelligence. 


Kensington & Knightsbridge and Netting Hill Co.’s Arbitration. 


On the 18th inst. the Court of Appeal (Lords Justices Pickford, 
Bankes and Warrington) dismissed the appeal of the Kensington & 
Knightsbridge Electric Lighting Co. from a judgment of Mr. Justice 
McCardie varving an award of Mr. James Swinburne. 

Mr. P. O. Lawrence, K.C.. Mr. Vesey Knox, K.C., and Mr. C. D. 
Marriott appeared for the appellants and Mr. Tomlin, K.C.. and Mr. 
Bruce Thomas for respondents. After hearing Mr. Vesey Knoxsand 
Mr. Tomlin, the Court dismissed the appeal with costs. 

Lord Justice ProKrorp. in delivering judgement, reviewed the facts of 
the case at the date of the agreement with which the Court had to deal. 
The Kensal New Town district was now within the municipal borough 
of Kensington. In 1910 the Notting Hill Co. obtained what was called 
a “fringe ” order, j.e.. a permission or licence by the Board of Trade 
to supply certain premises in the Kensal Town district, which was outside 
the area of supply of the Notting Hill Co. He thought there was no 
doubt that the effect of those fringe orders was not to add the premises 
to the area of supply, but was merely to authorise the company to supply 
those premises, although they were not within the area of the company. 
By the agreement it was agreed that fora certain period “each of the 
two companies shall from time to time take from the joint station all 
such electrical energy as such company (having regard to its other sources 
of supply) may require tor the purposes of its business, in accordance with 
the provisions of the principal agreement or such other provisions as may 
from time to time be agreed upon between the two companies or settled 
unanimously by the committee.” The question before the Court weas. 
whether under that agreement the electrical energy which was required 
by the Notting Hill Co. for supplying the lighting under the fringe order 
to Kensal Town district must be taken from the joint station. The one 
important question was whether the electrical energy was required for the 
“ purposes of its business “` in accordance with the provision in the 
principal agreement ¥ For the purpose of supplying those premises in 
Kensal Town the Notting Hill Co. had connected the mains they had laid 
in the district with the Metropolitan Electrie Supply Co.'s system, and 
they took the required energy from the Metropolitan Co. Having re- 
ferred in some detail to the relevant clauses and provisions of the 
principal agreement. between the two companies (dated July 12, 1899) 
and also in the agreement of Oct. 25, 1900, and the 1899 Act. which legal- 
ised the contract, his lordship said that See. 5 of the Act provided in 
effect that he two companies might respectively distribute the energy 
in such proportions and manner as the two companies might from time 
to time determine for the purpose of supply within their respective areas 
of supply as for the time being authorised. or of giving effect to any 
agreement made under the provisions of the Act.- The agreement of 
October, 1900, was made for the purpose of protecting the debenture 
holders in the sense that it would secure that there should be an adequate 
amount of business carried on at the joint station to keep the undertaking 
going and sound so far as the debenture holders were concerned. The 
first question one had to consider was to what extent the word © business” 
in the clause in the agreement of Oct. 25, 1900, went. It was obvious 
that some limitation must be put upon it. There was nothing to prevent 
either company from obtaining Provisional Orders in any other part of 
the country, and in such g case it would or might be impossible that the 
electrical energy should be taken from the joint station. Jt was said 
on behalf of appellants that Court ought to say that the business 
obtained by the “ fringe ” orders was the kind of business contemplated 
at the time the evreement was made. ft wes not contemplated, because 
it was not until about 10 vears afterwards thet the thing became possible. 
It was only after the passing of the Electric Lighting Act. 1909, that 
such a thing became possible. Jt was to be observed that the whole of 
the recitals referred to the greas of supply, and that the operative part 
of the first agreement referred tothe fact that the energy to be generated 
was to be transmitted to the respective areas of the two companies. 
Therefore the “ business “ with which they were then concerned was the 
business of supplving electrical energy to the respective areas of supply, 
which was authorised by the special act, or as might from time to time 
be agreed upon. At the time the agreement was made they did not 
‘contemplate supplying electrical energy outside the area of supply, 
because at that time it was not possible. Taking all those things together 
it seemed that they had not to look outside the agreement in order to 
see what limitation was to be put on the word * business,” because they 
found the limitation in the document where the word was used. He 
thought that Mr. Justice McCardie was right in saving that he must 
‘limit the meaning to the supply of electricity to defendants’ statutory 
area, and to the business of the parties at the time of the agreement. 
‘That being so, the supply by the fringe orders was not * business ” which 
came within the terms of the agreement. 

Lords Justices Bankes and Warrington also delivered judgments 
-dismissing the appeal. 


: Munition Workers’ Wages. 

Last week a Divisional Court (Justices Shearman and Sankey) decided 
a test case which raised a question as to the terms of the employment 
of munition workers. The point arose on an appeal from the decision 
of Judge Spencer Hogs, at the Oldham County Court, that the Munitions 
of War Acts had imported into a workman's contract of employment 
the implicd term that he should receive a week's notice or damages in 
lieu of notice. In May, 1917, Edwin Hulme, a moulder, was employed 
as a pieceworker at the works of Ferranti & Co., Hollinwood. A section 
‘of the workmen went on strike and the company stopped the whole of 
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the work at their establishment. Hulme did not take part in the strike. 
but the company failed to provide him with any work from Mav $ ull 
May 10. Hutme brought an action to recover a week's wages in lien of 
notice, and the County Court judge gave judgment in his favour. The 
company appealed, contending that Hulme was not entitled to any 
notice, and that even if he was his remedy was to apply, not to tie 
County Court, but to the local Munition Tribunal. ` 
The appeal was allowed, with costs. 


Damages for Glasgow Tramear Accident. 


In the Court of Session last week Lord Anderson heard two actions 
arising out of the tramear accident on Dee. J ‘last. when a tramear lit 
the rails, and was overturned The driver of the car was 16 vears of ay 
A brass turner named Robt. Graham claimed £750 damages from th 
Corporation in respect of injuries. Defenders admitted ha bility. pleaded 
that the sum sned for was excessive, and tendered £124. 

Lord Anderson. holding that the pursuer’s health had been sertonsy 
impaired, ewerded him £500, with expenses. In the second case, Wr: 
Welsh, toolsmith. sued for £500 demaves. Defenders tendered £75, ard 
his Lordship awarded him £200, with expenses, 


-e eee eee 


Parliamentary Intelligence. 


ROTHERHAM CORPORATION BILL. 


Last week the Local Legislation Committee of the House of Common: 
commenced the consideration of this Bill, which Ginter alia) provides fer 
the transfer of the electricity undertaking of Mexborough & Swinton 
‘Tramways Co, to the Corporation ; to extend the electric supply area of 
the Corporation and to make further provisions in regard to their ele- 
tricity. gas and water undertakings, &e. > 

The Corporation contended that owing to the necessity of meeting th 
power demands it was essential that extra provision should be made for 
giving an increased supply. Arrangements with local authorities had 
been arrived at in practically every case. If the Bill went through the 

Rotherham, She field and Yorkshire Electric power stations would te 
linked up, which would result in great economy. 

Sir JOHN SNELL pave evidence in support of the scheme. He considered 
£45,000 a reesonable price for the purchase of the company’s electrical 
undertaking. At least £15.000 would be obtained by the sale of plant. 
which the Corporation would not require. Rotherham would be able ty 
supply the district with electricity at a much cheaper rate than the con 
pany could, and might look for an immediate revenue of £31,000 a year. 

On the 20th inst. the Chairman of the Committee (Sir Wim. Middie- 
brook) said that, in regard to the construction of the dam on the Don 
they were prepared to grant the powers asked for. They were albu 
prepared to grant powers to extend the area of electric supply 
to the limited extent proposed. With regard to the abstraction of 
water from the Don, the Committee desired to have further evidence as 
to the conditions which should be imposed upon Rotherham as to the 
temperature at which the water abstracted should be returned to the 
river. 

Sir Joux SNutt said he thought they should be allowed to return the 
weter at a slightly higher temperature than was imposed upon She fheld. 
He suggested a maximum of 90 deg., and an average over a period of 24 
hours of 85 deg. i 

The Committee, by a majority, decided to give Rotherbam statutory 
powers to abstract water from the Don on condition that it was returned 
ot an average temperature not exceeding 90 deg. 

The Conunittee also passed part 3 of the Bill, which confers powers to 
enter into egreements for the purchase of crude gas, waste heat and stean 
in a large district, but the area of the Wath Gas Co. was excluded. 


LONDON UNITED TRAMWAYS BILL. 


A Select. Committee of the House of Commons has approved the pre- 
amble of this Bill, which provides for a reduction of capital, an increase o 
the fares, a postponement of the date, and an alteration of the terms of 
purchase by the local authorities, &c. The accumulated surplus revenue 
is to be applied to putting the system into good condition and repair. 


ELECTRICITY SUPPLY AND GAS CHARGES. 


In the House of Commons on Monday Sir A. Stanley (President of the 
Boerd of Trade) steted thet he proposed to introduce a Bill as soon as 
possible to carry out the recommendations of the Select Committee ^ 
Gas Undertakings. and to include provisions with regard to tramwa)= 
electricity and water undertakings. 


— 


Electric Light Provisional Order BilJ.—The Bill to confirm {hf 
Wednesbury Corporation Electric Lighting Order was read a second tim 
inthe House of Commons onthe 19th inst. 


Price of Coal.—The Board of Trade have made an Order increasing 
the price of all coal as from the 24th inst. by 2s. 6d. per ton, except 
in the case of shipments to France and Italy, in which cases the m- 
crease is 58. per ton. 
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Commercial Topics. 
ome 
“Water Power Resources. 

The Board of Trade have appointed, with the concurrence of the 
Ministry of Reconstruction, the committee to examine and report 
upon the Water Power Resources of the United Kingdom and the 
extent to which they can be made available for industrial purposes. 
‘The members of the committee are :— 


Sir John F. C. Snell, M.Inst.C.E. (chairman), Mr. G. S. Albright, Sir 
Dugald Clerk, D.Sc., F.R.S., M.Inst.C.E., Dr. J. E. Crowley, Mr. H. F. 
Carlill (Board of Trade), Mr. Philip Dawson, Prof. Gibson, D.Se.. M.LM.E., 
Mr. Vernon Hartshorn, J.P., Dr. H. R. Mill. D.Sc., LL.D., Mr. A. New- 
lands, M.Inst.(.E., Mr. G. C. Vyle (representing Associated Chambers of 
Commerce), Mr. A. J. Walter, K.C.. Mr. Ralph Walter (Ministry of 
Reconstruction), and Mr. D. J. Wilhams. 

Mr. R. T. G. French is the secretary, and communications intended for 

~ the committee should be addressed to him at 10 Princes-street, West- 
minster, London, S.W. 1. 
i * * * * 


- Risks of Holding Trading Stocks After the War. 


On Monday the Birmingham Chamber of Commerce approved a 

report by the special committee on the question of financial risks 
- attaching to the holding of trading stocks after the war. 

The report stated that on the whole there did not at present exist a 
financial inability to hold trading stocks. Such stocks were, however, 
becoming dangerously depleted. After the war there would be consider- 
-able financial inability to hold stocks, and this inability would be ac- 
centuated if adequate quantities were likely to be available. Taking 
trade as a whole there would be serious depression after the war owing to 
many factors. Regarding remedies or palliatives. the following sugges 

. tions are made : (a) A certain amount of control, beth in price and dis- 
tribution of materials and commadities.will be desirable and necessary, 
but this should be withdrawn at theearliest possible moment; (b) treasury 
restrictions on the issue of new capital shonld be removed ; (c) further 
State aid or intervention in regard to credit facilities is not recommended ; 

- (d) dividends should not be limited ; (e) anti-du mping legislation should 
be enacted providing at least for an additional Custom duty equal to the 
difference between the invoice price for export. and the fair home market 
value in the exporting country ; (f) with the view of stimulating the pro- 
duction of the United’ Kingdom, Customs duties should be imposed upon 
imports of manufactured and partly manufactured articles from all 
countries, subject to any arrangements that may be made for mutual 
preferences bet ween the units of the British Empire and reciprocal treat- 
ment between the United: Knigdom and its Allies and any other foreign 
countries ; (g)a certain portion of the excess protits duty should be ear- 
marked and placed to reserve for the purchase and holding of trading 
stocks after the war ; (hk) repayment of excess profits in recoupment cf 

. Later losses or deficiencies should operate over a period of at least four 
years instead of two years as at present. 


* x * * 


Electric Cables in Australia. 


The Commonwealth Dept. of Trade and Customs ha’ decided to 
regard the letters **(.M.A.”’ on the labels attached to im ported wires 
. and cables as an indication that the manufacture of the goods are 
associated with the British Cable. Makers’ Association, and that the 
goods have been manufactured in accordance with the specifications 
of the Association. 
The use of the word “ Associetion ” when unqualified is likewise to be 
regarded as having similar implications ; and the Department has also 
- decided that statements such as the following: ‘Guaranteed equal in 
all respects to ‘ C, M.A.’ product of similar grade,” may he used on wires 
- and cables manufactured by non-members of the British Cable Makers’ 
Association, provided the goods are thereby correctly described. 
A statement of country of origin is required to be marked in conjunc- 
-tion with any English wording applied to any goods made in a country 
where English is not the ordinary lenguage vsed, and which are imported 


into the Commonwealth. F 
* * * * 


Insuring Against Foreign Bad Debts. `- 


The British Trade Corporation has formed the Trade I ndemnity . 


Co. (with a capital of £100 000), for the purpose of assisting British 
merchants and manufacturers in developing overseas business by 
insurance. 
Policies are to be issued insuring the payment of commercial debts, 
thus enabling an exporter to increase his present volume of trade without 
incurring greater capital responsibilities. Under approved conditions, the 
company will advance to the assured the amount of its liability in respect 
of any debt insured, against transfer of the debt and payment of interest 
on the amount advanced, until the net outcome of an estate is ascertained. 
The company grants policies insuring up to two-thirds of a client’s whole 
* turnover against ultimate loss. Policies will also be granted to cover a 
sedge of such losses as may arise should a forced re-sale of goods 
ome necessary in consequence of buyers becoming insolvent. The 
company will grant policies insuring against a proportion of trader's 
losses in any one year in excess of an agreed percentage of loss on turn- 
: over to be borne by the assured, and to grant policies insuring approved 
- &ccounts up to three-fourths of the amount of a debt. The last-named 
policies will be issued on three different bases. 
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British Empire Trade Mark. 

We have received a circular, signed by a number of leading manu- 
facturing industrial firms, in which a précis of the arguments against 
the above Marx is given. 

It is pointed out that on Oct. 20, 1914. the Board of Trade directed 
that the application for the registration of the mark be not permitted to 
proceed. At the beginning of last vear a deputation from the British 
Empire League waited upon the President of the Board. and the League 
state that the deputation were informed that if they could obtain suffi- 
cient evidence of support to their application the Board of Trade would 
allow the matter to be re-opened. The circular warns traders not to be 
misled by the suggestions of the British Empire League that the war has 
weakened the arguments in opposition to the mark. It is denied that 
the French Government have (as suggested by the League) established 
a mark of origin. An application has been lodged in the French Trade 
Marks Office by the Union Nationale Inter-syndicale, but the latter is a 
private body, representing various commercial interests. 


© © 
Electricity Supply. 
o 
Extensions. 

Elland.—The Urban Council has been authorised to borrow £2,000 
for extensions of the electricity works. 

Glasgow.—The Electricity Sub-committee has authorised its 
chairman and the city electrical engineer (Mr. W. W. Lackie) to 
purchase a site at Linthouse for a new sub-station. 

Ipswich.—Last week the Council decided to apply for sanction to 
borrow £43,000 for additional generating plant. 

The chairman of the Electric Supply and Tramways Committee (Mr. 
E. C. Ransome) explained that the matter was a very important one. 
The industrial prosperit yof Ipswich was undoubtedly bound up with the 
policy the Council adopted in connection with the undertaking. Unless 
adequate and cheap power was available not only would manufacturers 
be placed at a serious disadvantage in competition with other manufac- 
turers, but the working classes would ebadversely affected, and no incen- 
tive would be aiven to new industries to come to the town.’ They had 
had more than one inquiry lately from firms desirous of coming to 
Ipswich and establishing works, who had laid it down that they must 
have available electrical supply. 

Mr. W. REAVELT, in seconding the adoption of the committee’s report, 
said he could well understand the Council hesitating to spend £43,00u, 
but the saving in coal ¿lone would amount to between £5,000 and £7,000 
He estimated t hat 
when the reciprocating engines now in the station were supplanted by 
turbines there would be a saving of 50 per cent. of the steam consumption 
of the station. Ipswich must prepare to supply electricity in bulk at 
such a low price as to attract consumers to adopt that form of energy. 

Luton.—The Council has now received authority to proceed with 
the scheme for extending the gencrating plant at the electricity 
works, and the contractors for the turbo-alternators and boilers are 
proceeding with their worx. . 

Redditch.—Owing to the increasing demand for power the Council 
has decided, on the recommendation of the consulting engineers 
(Messrs. Handcock, Dykes & Trotter), to obtain additional boiler 
plant and a cooling tower. 


General. 

Arklow.—The Council is negotiating with Messrs. Kynoch for a 
supply of electric current for public lighting. 

Erighton.—Last week the Council adopted a recommendation of 
the Lighting Committee as to the payment of war boruses to the 
employees of the electricity department. l 

All employees of the department whose salaries do not exceed £500 
per annum will be paid the 12} per cent. bonus granted under the Ask- 
with Award on their salaries up to £250 per annum, such increase to date 
back to the first pay day after Oct. 1, 1917. The bonus will also be paid 

ime worked. 

a Le ees Association having also asked that the shift: 
hands be paid at double time rates for working on Easter Monday, Good 
Friday, Christmas Day, Boxing Day and for Sunday work, and that the 
war wages of employees under 18 be increased by 2s. 6d. per week, the 
committee recommended that the increase of 2s. 6d. per week be granted, 
and the other question be referred to the engineer, and this was approved. 

Colwyn Pay.—The electrical engineer (Mr. A. R. Tucman) has 
resigned, owing to having received an appointment with a Manchester 
firm. . 

Hornsey.—There was a deficit of £2,007 on the past year’s working 
of the electricity undertaking due to the high price of coal, increased 
wages, &c. l 

Poplar (London).—It is proposed to revise the agreement with 
Stepney for reciprocal stand-by and bulk supplies. _ 

Each party is to endeavour to reciprocate any supplies taken during 
any quarter. Cost of fuel is the basis of charge, and it is proposed to 


include handling up to actual delivery into bunkers, testing for calorific 
value and disposal of ashes. In the event of breakdown and the neces- 
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sity to supply during heavy load the receiving party is to pay an addi- 
tional 50 per cent. 

Estimates of £1,000 for extending the Millwall sub-station and of 
£5,000 for a motor converter and feeder machine panel have been ap- 
proved. 

Slough.—The Slough & Datchet Electric Supply Co. has applied 
for permission to supply electrical energy in bulk to the Windsor 
Electrical Installation Co. 

Stafford.—The Council is recommended to increase the salary of 
the electrical engineer (Mr. W. H. Robins) by £20 per annum. 


Electric Traction. 
Ayr.—The Tramways Committee recommend the withdrawal of 
the Sunday services. 


Birmingham,— Ald. Ellaway has been elected chairman of the 
Tramways Committee in succession to Mr. Harrison Barrow, resigned. 

At last week's meeting of the Corporation. the Lord Mayor (Ald. Sir 
David Brooks) referred to the valuable services rendered to the tramways 
depart ment by Mr. Harrison Barrow, and. on the moticn of Ald. Ellaway, 
seconded by Councillor Bishop, a resolution was passed éxpressing the 
Tegret of the committee at the circumstances which had led to the 
Tesignation of Mr. Barrow of the chairmanship, a position he had occupied 
for 10 years, and placing on record their high appreciation of his services, 

Brighton.—There is a surplus of over £15,000 on the past year’s 
working of the Corporation tramways. Nearly 17 million pas- 
sengers were carried during the year. 

Cardiff.—The Tramways Committee propose to increase each of 
the existing tramway stages by 4d. and workmen's fares by 4d. per 
mile. l 

Electrice Vehicle Progress.—Aberdeen Cleansing Committee has 
asked the Director of Mechanical Transport for permission to pur- 
chase a 5-ton electric motor wagon, at £1,600. l 

Hull Works Committee has authorised the borough engineer (Mr. 
F. W. Bricknell) t> purchase a 3}-ton electric vehicle, at a cost not 
‘exceeding £1,163. 


Swansea Health Committee has ordered two ‘ Edison” electric 
schicles, at £2,457. 17s. 


Fewer Tramway Stopping Places.— Manv tramway undertakings 
including those of Liverpool, Sunderland, Birmingham and Notting 
ham Corporations, have decided to reduce the number of stops on 
the various tram routes in their districts. At Liverpool about 300 
stops, or roughly about 20 per cent. of the whole, have been abolished. 


Keighley.— Last week the Corporation decided to appoint arr 
assistant electrical engineer and tramways manager, at a salary of 
£200 per annum. 


L.C.C, Tramways.— The estimates for 1918-19 were submitted at 
the meeting of the County Council on Tuesday. 

The total receipts are estimated at £3.321,750, and the working ex- 
penses at £2,593,140, leaving £728,61G, and with interest and sundry 
rents, the total working surplus will be £751.889. The charges amount 
to £739,774, leaving a net surplus of £12,115. The estimates are based 
on the assumption that the car-mileage during the vear will be 50,000,000, 

The Highways Committee, reporting on the estimates, say that the 
realisation of the improved revenue required in 1918-19 is dependent on 
the revision of fares. The new scale was applied on the tramways south 
of the Thames last month, and on June 8 certain fare changes were made 

,on the lines on the north side of the river. Owing, however, to the time 
occupied in negotiations with other undertakings concerned in through 
running services, the complete fare revision has not yet been brought into 
operation. Provision of £204,003 is made for allowances to officers and 
employees on war service. 

Plymouth.— Ald. T. Baker has been clected chairman of the Tram- 
ways Committee. in succession to the late Ald. S. H. Phillips. 

The gross profit of the tramways for the year ended March 31 was 
£33,230, and after paving capital charges, &c., the net profit is £12,338, 
of which £4,300 is to be applied in relief of rates, and £8,038 placed to 
reserve. 

Southend-on-Sea.-—W ith a view to minimising the consum ption of 
power by tramway drivers, the Electrical Engineer has drawn up a 
merit bonus scheme for drivers. 


Telegraphy and Telephony. 


Radio-Telegraph Progress.—The new radiv-telegraph station on 
the island of Lobos, off the coast of Tampico (Mexico) has been 
equipped mainly for the purpose of affording the various petroleum 
companies facilities for communicating with their vessels while great 
distances at sea. d 

The station will be able to communicate with the wireless stations at 
Mexico City, Tuxpan. Tampico, Vera Cruz, Progreso, Frontera, Mazatlan, 
Santa Rosalia, La Paz. Queretaro, Monterrey. Saltillo, Torreon, and by 
way of Havana with various stations in the United States. 

The Ecuadorian Government has contracted with Sociedad Francesa 
Radio Electrica (Paris) for the installation of three wireless telegraph 
stations in Ecuador, and $42,667 have been paid on the contract. 

A consular report from Basse Terre, Guadeloupe, states that the 
Destrellan radio telegraph station was completed on March 6. During 
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the war the station will be of a military nature, and the staff will be 
provided by the Navy. 

Mr. Edward Nally. president of the Compania Telefonica- Telegraics 
Sin Hilos Pan- Americana and vice-president and manager of the American 
Marconi Co., is paying a visit to South America in order to establish in 
various parts of Latin America, high-power wireless stations which wi! 
allow of direct communication between South America and the United 
States and Europe. 


Wireless Telephony on Spanish Ships.—H.M. Consul at Biba. 
States that successtul trials of wireless telephone apparatus were 
recently made between a vessel in Barcelona harbour and another 
ve ela few hours out upon a voyage to Palma (Majorca). The cem. 
munications from the latter vessel were heard on the former, ane als, 
at land stations in Barcelona. The apparatus is supplied br a 
Madrid company. 


Imperial Notes. 


Australasia.— Wellington (N.Z.) Harbour Board has carried ont 
urgent engineering works and increased storing accommodation for 
cheese, 

The new plant includes two electrically-driven circulating pump, 
ammonia condenser and two air batteries. Stacking the cheese will aiso 
be done by electric power. 

The Victorian Railway Commissioners intend to supply the power 
needed for the Footscray trams, and also to supply electricity for other 
purposes to Footscray and Williamstown, and industrial concerns along 
the banks of the Yarra. 

The Commonwealth Minister for Trade and Customs (Mr. Jensen) bas 


prohibited the importation from any country of magnetos bearing th 
word Bosch. 


Research Work in Canada.—The Honorary Advisory Council fo 
Scientific Research, which has been studying measures to foste! 
the scientific development of Canadian industries, proposes to estab- 
lish a research institute for the Dominion. 


Foreign Notes. 
Competition in Chinese Electrical Trade.—The `‘ Japan Adver. 


tiser” of April 5 stated that Japanese electrical engineers have a 
ambitious scheme of replacing German electrical goods in the market 
in China, and of engaging in acontest with American and British 
agineers for that big commercial theatre after the war. 

Recently a Chinese party of business men went to visit various ele- 
trical engineering works, and also the electrical laboratories of the 
Department of Communications of the Imperial University and some 
technical schools. Japan has supplied China with electric lamps, wires 
The latest of 
them, the China Industrial Development Co., has also the supply d 
these goods in sight. 

In a recent report, H.M. Commercial Attaché at Yokohama stated thst 
the manufacture of electrical machinery and appliances in Japan had 
undergone great development since the first electrical industry was 
established. some 30 years ago. The object of the recent Tokio elec 
trical exhibition is to demonstrate the progress that has been made. 
The exhibits covered a fairly wide range of goods. They were divided 
into six sections: Domestic appliances, electro-chemical industry. 
electric transmission apparatus (two sections), and electrical engi. eerng, 
machinery, &e. (two sections). 

Electricity Supply League in Germany.--The third annual meeting 
of the League of Electricity Supply Undertakings of Germany ¥4 
held on May 23. . The League now includes all companies of any 
importance in electricity supply, and the affiliated concerns have 
about 2} milliards of capital. 


Miscellaneous. 


Application for Extension of Patent.—The petition of Dr. J. A 
Fleming and Marconi’s Wireless Telegraph Co. (Ltd) for an extension 
of the term of patent No. 24,850, for ©“ Improvements in instrament 
for detecting and measuring alternating electric currents ` is directed 
by Mr. Justice Sargant to be heard not before Oct. 30. 


Enemy Firm Wound-up.—-The controller of the Schorch Electrical 
Co., 35, Basinghall-street, E.C., has applied to the Board of Trade 
for a release. ' 


Coal Output.—The Coal Controller (Sir Guy Calthrop) has addressed 
a letter to the secretary of the Miners’ Federation of Great Brita, 
urging an increase in the output of coal.. | - 

After referring to the 400.00€ men who have already left the ming 
industry to join the Colors, appeals to their comrades still at the cor 
lieries to play their part n the strrggle for peace and freedom m ¥ i 
the nation is engaged. More and cleaner coal ig needed for domestl 
consumption for essential industries at home and for our Allies. a 
not proposed to ask miners to increase the length of the shift. por 
the Controller is convinced that by increased effort and impro 
attendance the necessery out put can be obtained. An increas of 10 K 
in the weeklv output of cach coal getter would increase the output 9; 
aboıt 10 millions tons a year. The Controller asks that volunta. 
e abentecism ” should come to an end. and that the serious loss of out 
brought about by sporadic strikes may cease. 


\ 
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Local Authorities and Industrial Councils.—Salford Corporation 
has referred to a special committee on war bonuses the question of 
forming Works Committees for the trading departments of the 
Corporation. 

Ald. Pairs, in introducing the subject, said the Whitley scheme 
opened out prospects of a new era in the relations between employers and 
employed, and would benefit all sections of the community. In regard 
to the tramway undertakings of Lancashire and Cheshire, considerable 


progress had already beon: made onsthe lines of the Whitley recom: ~ scientific application, it is enabled to execute certain classes of work by 


mendations. 


The question has also been before the Birmingham Corporation, and a 
cOmmittee has been instructed to present a report. 


Utilisation of Blast Furnace Cases,—.At the annual meeting of the 
Ebbw Vale Steel, Iron & Coal Co. (Ltd.) last week the chairman 
(Col. Sir Charles Allen) stated that the rapid growth of the use of 
electric power was becoming a matter of vital importance to all 
manufacturing concerns and a most valuable asset to those who 
possessed cheap means of production. 

In the large extensions to their blast furnace plant, coke-oven and by- 
product plant, they had an enormous increase in the volume of “ waste 
gases,” which not many years ago were thrown to the winds. Those 
were now being turned into a most useful and profitable purpose in the 
production of sufficient electric power to enable them to electrify the 
whole of their iron and steel works and the collieries in Ebbw Vale and 

the adjoining valleys. That alone was an immense seving upon anti- 
quated practices. Work was now in hand and nearly completed which 
would connect their newly-acquired coal properties with their central 
power station at Ebbw Vale, so that those mines situated several miles 
distant would derive their power from the so-called ‘‘ waste gases ” 
available from the production of iron and coke. — 


Tenders Invited and Accepted. 


Meters. 

The Vicror1an Rattway COMMISSIONERS require tenders by 
11 am. July 3 for the supply of 21 electric meters for power circuits. 
Specification from Commissioners’ Office, Spencer-street, Melbourne 


Eleetric Lamps. 
NEw ZEALAND Public Service Tender Board, Wellington, require 
tenders ( by July 1) for supply of 9,290 Electric Lamps. 


CoLcnEsTER.—The tender of Mumford & Co. has been accepted 
or the supply of a new pump at £171. 


HAMPSTEAD (LONDON),—The Borough Council has accepted the 
tender of John Thompson for the supply of two water-tube boilers, 
with super-heaters and mechanical stokers for £8,205. 


Poptak (LONDON).—The Council has accepted the following 
tenders :— 

Underfeed Stoker Co., chain-grate stoker, £2,887. 10s. ; Pirelli (Ltd.), 
3,221-yds. e.h.t. 15 in. cable. 6,600 volts, £2,188, 436 yds. l.t. 2 in. cable, 
£247. 10s., 770 yds. l.t. 15 in. twin cable, £263 ; Western Electric Co., 
1,965 1+. 5 in., £2,856. 10s., 301 yds. Lt. six-core cable, £447. 


SALFORD.—The Electricity Committee has placed an order with 


the British Westinghouse Co. for the supply of four 1,666 k.v.a. 
transformers at £5,460. 


St. Pancras (LONDON).—-The Borough Council has accepted the 
tender of Babcock & Wilcox for the supply of an induced draught 
fan, at £1,085; and that of Dick, Kerr & Co. for a shunt-wound 
variable speed motor of 150 H.P. and starter at £648. 10s. 


SWANSEA.— The Council has placed an order with the Rail Welding 
Co. to repair 100 defective tramway track joints, at £141. 7s. 


WHITEHAVEN.—The Council has placed an order with Greenwood 
& Batley for a 200-kw. set for £2,100. 


Appointments Vacant. 


An electrical draughtsman is required for diagram lay-out and 
record work by controlled shop, with high-tension and low-tension 
three-phase system. See advertisement. 


An electrical engineer is required with good experience in general 
electrical installations in warships. Applications to the Director of 
Electrical Engineering, The Admiralty, Great George-street, London, 
S.W. 1. See advertisement. 


An experienced electrician is required for country upkeep and 
management of electrical plant. 


Mr. H. E. Munday, of Cheltenham, has been appointed engineer- 


in-charge at Be dford, in place of Mr. F. H. Bond, who has joined 
H.M. Forces., 


Colwyn Bay Urban Council has appointed Mr. J. Smith, gas 
manager, as engineer and manager of the electricity undertaking in 
succession to Mr. A. R. Tudman. Mr. Smith’s salary has been 
increased from £400 plus £17 bonus, to £600 per annum. 
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Business Items. 

Thermit (Ltd.), 675, Commercial-road, London E., informs us 
that the whole of the company’s shares, which in August, 1916, were 
sold by the Public Trustee to the Birmingham Metal & Munitions 
Co., have now been taken into their own holding by Nobel’s Explo- 
sives Co., and under the new auspices the activities of Thermit ( Ltd.) 
are being considerably extended. 

The company owns many valvable engineering patents, and, by their 


methods other than those usually adopted. The company has a highly 
trained staff, and is specialising in the manufacture of high-grade metals 
and alloys in connection with munitions of war, also welding in all its 
branches by up-to-date methods and engineering repairs generally. The 
company is now wholly British, the elimination of all alien enemy 
interests having been effected. 

The partnership between Wm. P. Thompson and Herbert Sefton- 
Jones (trading as W. P. Thompson & Co., patent, design and trade 
mark agents, and the Trade Mark Protection Association), 285, High 
Holborn, London, W.C., has been dissolved as from Oct. 1, 1917. 
Debts by Mr. H. Sefton-Jones. 


Liquidations. ; 

Claims against the R. E. T. Construction Co. (Ltd.) (in vol. liq.) 
are to be sent by July 25 to the liquidator, Mr. Alfred Page, 28, 
King-street, Cheapside, London, E.C. 

Winding-up Order.—Mr. Justice Younger has made an order 
for winding-up compulsorily Hills, Menke & Co. (Ltd.), elec- 
trical and mechanical engineers, on account of the company’s enemy 
associations. l 

Winding-up Petition.—A petition for winding-up the A.E.G.- 
Electric Co. (Ltd.) will be heard by Mr. Justice Younger on July 2. 


Gompanies’ Meetings and Reports. 


ALUMINIUM CORPN. (LTD.)—The report states that as a final settle- 
ment has not yet been arrived at with the Ministry of Munitions and the 
Inland Revenue Authorities in respect of the corporation’s liability for 
excess profits duty, the usual accounts for the year’s trading ended 
Dec. 31 cannot be submitted. The directors are satisfied, however, that 
the result of the year’s trading justifies them in recommending the pay- 
ment of a year’s preference dividend at the rate of 7 per cent. per annum. 

Mr. K. M. Clark, who presided over the meeting last week, stated that 
their general office had been removed from London to the works in North 
Wales Some years ago they removed the carbon works from Wallsend 
to North Wales with satisfactory results, and they now had a rolling mill 
in work upon the same site as the reduction works. They had been 
successful in prrchasing the total share cepital of the Aluminium Foil 
Co., and that business was being conducted as 9 subsidiary business of 
their company. They hoped to concentrate all their various processes 
in North Wales. The directors had been satisfied-that the result of the 
year’s trading justified them in recommending payment of a full 
year’s preferente dividend, anl they hop-:d to submit in the near 
future a scheme for finding the three years’ preference dividend in 
arrear. Work had proceeded upon the construction of the new dam 
and upon other work necessary to increase the company's water power ; 
a considerable amount of property had been acquired to enable the 
company to obtain the greatest benefits from the water power available. 
They had found the direct railway connection with the L. & N W. line 
of the greatest possible service, and they could claim that their works 
were in a position to compete with any other similar factory. 

BRITISH ELECTRIC TRACTION CO. (LTD.)—Mr. E. Garcke, who 
presided over the meeting on Tueaday. said that the position presented 
the same general features as last year, but they were intensified. They 
had made more profit because they had done more work, and, having done 
more work, they had had greater difficulties to overcome. The increased 
profits made by the associated companies had been applied mainly to 
strengthen the financial position. About two-thirds of the increased 
profits had been added to reserve and renewals account, and only about 
one-third had been applied to increase of dividends. A substantial 
portion of those reserves was rendered necessary by reason of the repairs 
which had been unavoidably deferred. After piving an analvsis of the 
accounts, he said that the recent reports on the electrical trades and 


_ on electricity supply were a condemnation of the electrical legislation of 


the last 36 years and a vindication of the men who had persistently 
opposed that legislation and its tendencies. He remembered the time 
when the Government encouraged, and, indeed, demanded, the estab- 
lishment of rival systems of electrical distribution in London in order 
to provide competition for the supposed benctit of the consumer. Parlia- 
mentary Committees, the working classes and some sections of the Press 
were in opposition to the policy of allowing kindred concerns to amalga- 
mate so as to secure cconomy and efficiency of administration ; large 
output at low cost and economical distribution of the finished article. 
The popular view was that the consumer had to be protected against 
the producer ; that cheapness was the first principle of economica. The 
general result was expressed in sparse profits, which meant low wages, 
inability to make research and unwillingness to undertake extensions. 
German manufacturers, who had a protected home market, were able 
to compete in this country and they were invited to do so by our munici- 
palities. The conditions were bad enough for the manufacturer, but 
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they were much worse for tramway and electric supply undertakings, 
which were surrounded by special Acts of Parliament subjecting them 
to the municipal veto. A remarkable change had come over the scene. 
They were now told that cheapness had not been an unnuxed blessing, 
and that trade combinations were not en unmitigeted evil. The pre- 
vailing feeling now was that the numerous and various restrictions must 
be removed; that facilities for new enterprise and for extensions must 
be provided ; that competition, and especially enemy competition, must 
be excluded, and that capital properly invested in the industry must be 
allowed to fructify. so that labour can be adequately paid ; that inventors 
may be encouraged, and that the hignest technical talent may be attracted 
to the production of electrical machinery and distribution of electrical 
energy. The Committee on Electric Power Supphy suggested that 
district electricity boards under the control of Government should be 
constituted to take over all electrical power-hoiwses, and that the local 
distribution of electricity shall in most cases be left in the hands of pre- 
sent undertakers for a time. There could be no doubt that if that 
difficult problem was tackled in a comprehensive and equitable manner 
when the war was over the electrical industry would prosper to an 
extent and in ways which would surprise many of them, especially those 
who had in the past been confronted by discouraging obstacles which 
had greatly diluted the hopes with which they commenced their enter- 
prises. The pioneers of the electrical industry in this country had had 
a hard time; but they had made the path easier for the battalions that 
followed them. The suggestions of improvement gave cause for satis- 
faction, and if effect was given to the recommendations investors in 
electrical undertakings might be congratulated, especially those who had 
made sacrifices in the past. 


GLOBE TELEGRAPH AND TRUST CO. (LTD.)---The net revenue for the 
vear ended May 31, 1918, after deduction of expenses, was £228,394, 
and makes, with £55.176 brought forward, a total of £283,570. From 
this amount £75,000 has been transferred to reserve for contingencies and 
£115,468 distributed in interim dividends, leaving £93,102. The 
directors now recommend payment of the following tinal dividends, viz., 
3s. per share on the preference shares, making, with previous distribu- 
tions, a total dividend for the vear at the rate of 6 per cent. per annum 
(less tax) and 8s. per share (tax free) on the ordinary shares, making, 
with previous distributions, a total dividend at the rate of 7 per cent. 
(tax free) for the vear. These dividends will absorb the sum of £91,922. 
_ KALGOORLIE ELECTRIC POWER & LIGHTING CORPN. (LTD.!—The profit 
for 1917 was £15.91], against £18,818 in 1916. Out of this £6,000 was 
distributed as preference dividend. and a further £6,000 has been placed 
to credit of debenture redemption fund. The debenture debt has been 
reduced from £61,200 to £30,000, and a further reduction of £7,500 has 
to be made at the end of this vear. 

At the meeting last week the chairman (Mr. Edward Pope) said the 
decrease of £2,006 in the past year’s profit was a measure of the depre- 
ciation which hed taken place in the prospects of Kalgoorlie, due largeiy 
to wer conditions. There was a decrease in the profit made during the 
last four months of the year beyond their anticipetion, and consequently 
no dividend was paid in April. The conditions prevailing at Kalgoorlie 
tended to decrease receipts and to increase costs; it scemed unlikely that 
there would be any beneficial change during the war. The gross profit 
for the five months of the present year was £6,317, compared with 
£8,109 last year. Their future was intimately bound up with that of the 
Kalgoorlie Goldfield. The field would be a considerable producer of 
gold for many years, and favourable reports had been received from the 
Great Boulder and Golden Horseshoe mines. From those and other 
developments there was good reason to hope that the company, freed 
from its debenture debt. would continue to work at a profit and be able 
to pay reasonable divider.ds efter the great war. 


LANCASHIRE POWER CONSTRUCTION CO. (LTD.)—The report for the 
year ended March 31 states that the trading profit of the Lancashire 
Electric Power Co. for the year 1917 amounted to £41,548. and with 
interest on hire purchase plants, &c. (£483), the total was £42,031, com- 
pared with £39,839 in 1916. With the balance from 1916 the amount 
available is £49,734. After paving debenture interest (£4,500), placing 
£15,009 to reserve, and paying a dividend of 5 per cent. on the issued 
share capital (£24,513. 14s), a sum of £5,721 has been carried forward. 
During 1917 the Power Co. generated 43,744,919 units, against 40,842,652 
in 1916, and 35,768,064 in 1915; the maximum load was 13,300 kw.. 
against 11,900 kw. and 10,740 kw., and the horse-power connected 
34,000, against 30,600 and 29.000 respectively. : 

The revenue account of the Construction Co. shows that the total 
interest, dividend and other receipts for year ended March 31 amounted 
to £29,024, and efter debenture interest, &c. (£18,455), the available 
balance is £10,570. The directors recommend payment of a dividend for 
the half-year ended March 31 (less tax) at rate of 7 per cent. per annum, 
on the preference share capital, and £7,507 will be carried forward. 

MARCONI INTERNATIONAL MARINE COMMUNICATION CO. (LTD.)— 
The gross revenue for 1917 was £470,658, an increase over 1916 of 
£200,476, derived principally from rentals of additional ships fitted. 
The profit was £192,056, and after deducting £50,000 for obsolescence of 
plant, the net profit was £142,056, against £96,748 in 1916. The losses 
sustained in consequence of attacks upon the mercantile fleet during the 
year have been debited to profit and loss. The total number of public 
telegraph stations owned and worked by the company on the high seas 
increased from 1,472 at the end of 1916, to 2,265 at the end of 1917. The 
directors recommend payment of a final dividend of 10 per cent. for the 
year, which, with the interim dividend of 5 per cent. paid in February 
last, will make 15 per cent. for the year. The Amalgamated Wireless 
(Australasia), Ltd., paid a dividend of 5 per cent. inrespect of the year 
ending June 30, 1917. The increase of capital to £600,000 bccame 
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necessary in consequence of the decision of H.M. Government to make 
the provision of wireless telegraph apparatus compulsory on all mer- 
chant ships of 1,600 tons gross and over, and to require two Operators te 
be carried on all vessels titted. At the request of the Board of Trade the 
company undertook to provide the necessary apparatus and trained 
Operators. 

J. G@. WHITE & CO. (LTD.)—-There was a net profit of £13.36? on 
the past vear’s trading, The directors did not pay an interim dividend 
in January, and are now recommending a dividend on both classes of 
shares at the rate of 6 per cent. per annum. The balance, after bringin: 
forward £41,678, is £55,041, and after paving the dividends of 6 per cent, 
on the cumulative preference and ordinary shares for the year to Feb. 2s 
(less tax), the balance to be carried forward is £43,041. 

YORKSHIRE (WOOLLEN DISTRICT) ELECTRIC TRAMWAYS (LTD.)— 
The revenue for 1917 was £84,585, against £76,140 for 1916. After 
deducting all expenses chargeable to revenue, including repairs and 
maintenance, payments to local authorities, debenture and other interesi, 
and setting aside £10,600 for renewals fund, there remains £19,258, —ani 
with £3.487 brought forward, the available total is £22,746. The dirr- 
tors recommend a dividend at rate of 6 per cent. per annum on th 
ordinary shares, to place £55514 to reserve, and to carry forward £5,123. 


e 
City Notes. 
m poea . . 

CLARKE, CHAPMAN & CO. (LTD.)-——The directors have declared an 
interim dividend of 2s, per share (less tax) on the ordinary shares. 

EASTERN TELEGRAPH CO. (LTD.)—The company announce the pay- 
ment on July 15 of dividend at rate of 34 per cent. per annum (less tax: 
on the preference stock for the quarter cnding 30th inst., and a first 
quarterly interim dividend of 1! per cent. on the ordinary stock (tas 
free) in respect of profits for the vear ending Dec. 31, 1918. The transier 
books of the ordinary stock will be closed from July 6 to 13, inclusive. 

INDIA RUBBER, GUTTA PERCHA & TELEGRAPH WORKS CO. (LTD.)— 
An interim dividend of 2} per cent. (5s. per share), tax free, has been 
declared on the ordinary shares, 

LA PLATA TRAMWAYS CO. (LTD.'—The accounts for 1917 show 
after payment of interest on debenture stock, &c., a balance of £10,335 
to be carried forward. 

WCTORIA FALLS & TRANSVAAL POWER CO. (LTD.)—A final divi. 
dend of 5 per cent. on the ordinary and 7 per cent. on the preference 
shares, making 10 per cent. for the past vear, have been declared. , 


The Round Table. 
| By “kVA.” 
Event of the Week.—Glovers’ Prize Pigs at the I.M.E.A. 
Convention (served as an hors d'œuvre to Beaver's Protective 


and Detective Cable svstem at Trafford Park). 
* * * * 


There were no official invitations to manufacturers to the 
Convention, which explains why so many of them had impor- 
tant business in Manchester last week. 

# x xk * 

Councillor Higham (Accrington) had the meeting ina roar 
on Friday morning, when, in the course of his remarks on coal 
by-products he said : |“ You know we have a coal carbonisation 
plant at Accrington, and supply gas to gas engines ; for anv- 
thing I know, they are running at this moment ! ” 

* * * * 

The same speaker said the commissioners recommended in 
the B.O.T. Electric Supply Committee's report “ would be 
wonderful men even if heaven sent; we have no such men in 
this country !”?” This reference also brought forth a burst of 
laughter, in which even the ex-presidents joined. 

* x * * 


Thirty-Seven Years Ago. 
[From THE Evectrician, June 25, 1881. ] 


Mrs. Fawcett.—On Tuesday last Mrs. Fawcett addressed 8 
mecting of women, warmly advocating the formation among them 
of trades unions. It is not stated whether any women telegraphists 
were invited to be present. 

ELECTRICITY AMONG THE NIHILIsts.—Amongst the officers 
arrested as implicated in the proposed plot on the guardship of 
Peterhoff against the Czar’s life, was a certain Lieut. Khotinski 
who is also implicated in the Mala Sadowastreet mine. He has been 
connected with electric light production, and is said to be a man 0f 
scientific mark. 

More ELECTRICAL Parrers.—Paris is becoming the headquarters 
of electrical publications just now. We suppose that the excite- 
ment caused by the preparations for the Electrical Exhibition has 
given the motive force to the publishers. The “ Telephone, 4 
weekly paper, has just made its appearance, and we are promise 
the first number of the “ Electrophone ” shortly. 
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Detection of Faults in Cables. 


Waen an electric cable is in use, although tests may be 
applied from time to time by disconnecting it, there is the 
_ standing disadvantage that not much information is obtainable 
as to what may be termed the variation in health of the 
insulation. The cable is either all right or all wrong. If a 
breakdown occurs it is all wrong. Sometimes, no doubt, a 
breakdown occurs due to a cause which acts quickly, such as 
damage during excavation. Asa rule, however, the formation 
of a fault is a slow process. It may be due, for example, to 
the intrusion of moisture, or to electrolysis. Some of the 
difficulties that are thus experienced were pointed out by 
Mr. C. J. BEAVER in a comprehensive Paper which he read 
before the Institution of Electrical Engineers in 1914. Take, 
for example, the question of intrusion of moisture. If circum- 
stances permit, an hydraulic test at 100 lb. per square inch 
may be made, but this does not necessarily lead to much 
information. Moisture may be introduced by such a test, 
but even if it is so introduced it will tend to flow along the 
length of the cable rather than radially : consequently, only 
the outer layers may be affected. Similarly, electrical tests 
may fail entirely to indicate the presence of water, which, 
however, may cause serious trouble when it has had time to 
distribute itself. In order to overcome this difficulty, 
Mr. BEAVER proposed to employ in the cable what is known 
as a test sheath, consisting of a copper strip which is wound 
round the main insulation. Outside this sheath is a layer of 
hygroscopic insulation, and outside thisagain is the usual lead 
covering. If, now, moisture finds its way through the lead 
coating the hygroscopic insulation will take it up rapidly and 
distribute it, and thus the insulation resistance between the' 
test sheath and the lead coating will fall. This provides for 
detection of damage from the outside. If, on the other hand, 
there is damage from the inside, the internal insulation will 
begin to fail, and in that case an indication is rapidly obtained 
of what is taking place. It is well known that some faults 
take months and even years to develop, but by means of the 
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test sheath here proposed these preliminary changes which 
will lead finally to a breakdown are shown in their progress. 
In other words, faults are detected in their incipient stage, 
and thus it becomes possible to remedy without inconvenience 
a state of affairs which would ultimately lead to an interruption 
of supply. During the Convention of the Incorporated Muni- 
cipal Electrical Association at Manchester, members had the — 
advantage of attending a lecture and demonstration of this 
system by Mr. Beaver and of inspecting the system of pro- 
tection to which this idea has given rise. In another column 
our readers will find an account of this demonstration. When 
we say that an incipient fault on a power supply system was 
not only detected but located by a fall in potential test along 
such a test sheath while the feeder was kept alive, and was 
supplying power at 6,600 volts, our readers will realise that 


this system places another useful means at their disposal for 
maintaining continuity of supply. 


The Coal Trade After the War. 


We doubt if the Report of the Departmental Committee on 
the Coal Trade After the War, which was issued last week, 
will be read with general satisfaction. Among the recom- 
mendations we notice that two of the most important are, 
firstly, to the effect that the policy of export should be 
maintained and if possible the export should be increased ; 
and, secondly, that all restrictions on the free export of coal 
imposed during the war hould be removed as soon as possible 
after the termination of hostilities. On the one hand, we have 
a committee making certain recommendations for the con- 
servation of our coal supplies, and on the other hand, the 
present Committee suggesting that our exports should be in- 
creased. Surely, in such a matter, our home needs and the 
needs of our own shipping should take the first place. The 
present. report shows that the cost of production has increased 
considerably during recent years. From two-thirds to three- 
fourths of the cost of production are represented by wages, 
and these in some districts were 15 per cent. to 20 per cent. 
higher in 1913 than in 1909. Since 1913 the increase under 
‘this head has been very great. Apart from this, however, we 
have the fact that the best and most cheaply worked coal is 
becoming exhausted and that other coal seams can only be 
worked with a larger expenditure of capital, and consequent 
And lastly there 
is the important fact that the output per person employed is 
steadily falling. Ths output was 360 tons in 1906 and 321 
tons in 1913, showing a fall of 11 percent Now it is obvious 
that f we increase our exports of coal these adverse factors 
in the cost of production can only be aggravated. Our home 
industries depend largely upon cheap coal and pon cheap power 
obtained from coal. Surely, then, our policy should be one 


of restricting, rather than increasing, our exports in this 
direction. 


` 
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Electric Winding Engines and Mine Hoists. 


ELSEWHERE in the present issue will be found the first of a 
series of articles on this important subject. Apart from the 
thorough manner in which the mechanics of the subject has 
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been treated, the article is characterised by detailed analyses of 
winders of many different types and by a large amount of 
technical data on existing winders. Those in any way con- 
cerned with winding machinery will find of particular interest 
the examples on the plain and geared alternating-current and 
simple and equalised Ward Leonard systems. A number of 
cases are worked out in later sections of the article which show 
the advantages and disadvantages of the several systems of 
winding. It may be mentioned that the whole of the examples 
and data are taken from actual winders, and that the methods 
adopted by the author are those in everyday use in the engi- 
neers office. This rules out many of the so-called refine- 
ments in the calculations. In our opinion, in many of the 
articles that have been written on the mechanics of the winder 
—particularly in those which have been published on the 
Continent—fundamental principles have often been observed 
bv lengthy discussions on matters having little or no bearing 
on the problem. When it is remembered that the whole of 
the calculations for a winder are based on assumptions which 
are seldloin, if ever, realised in practice, the folly of attempting 
to justify three-figure accuraey is apparent. In addition to 
a large amount of tabulated matter likely to be of service to 
the maker and user, the anthor gives extracts from many 
Papers onthe subject and which as faras we are aware, have not 
hitherto been collated ina convenient form, Those not having 
access to a technical library—and under existing conditions 
few engineers have such facilities—will find helpful the notes 
on these important Papers. When the series of articles is com- 
pleted they will be amplified and issued in book form as ʻa 
volume in “ The Electrician” Series. 


a oo 
Substitutes for Platinum in France.—<According to 


“ L’Industrie Electrique,” great difficulty is being experienced 
in France in getting sufficient platinum for electrical work, and 
the Société des Experts-Chimistes de France has suggested a 
tax on)all luxuries using this metal. Various alloy substitutes 
are proposed, including gold- palladium, which costs about half 
the price of platinum, and certain nickel-chromium and iron- 


silicon-alloys. 


Royal Institution.—A general meeting of the members 
of the Roval Institution was held last Monday, Sir James 
Crichton-Browne, J.P., F.R.S., treasurer, in the chair. His 
‘Grace, the Duke of Northumberland was elected president and 
Sir ThomasWrightson, Bart.,was elected a visitor. The treasurer 
announced that the managers at their meeting had appointed 
Sir James Dewar, F.R.S., Fullerian professor of chemistry. 


Improvements in Hydro-Electric Plant.—Mr. J. P. Jolly- 
man, in the “ Journal of Electricity,” gives some account of 
the improving efficiency in hydro-electric plant used in the 
United States. One Pacific company has obtained an over-all 
efficiency of 77 per cent., while the best attainable efficiency 
obtained from impulse wheels is estimated at 82 per cent. and 
with Francis turbines from 85 to 87 per cent. Importance is 
attached to accurate continuous records of the amount of water 
supplied to hydro-electric plant by Venturi meters. Improve- 
ments in efficiency may be often achieved by change in the 
form of the buckets—e.g., if the latter are obsolete in type, 
pitted or holed through use, or worn at the entrance to any 


appreciable extent. 


Rivetless Ships.—Since the outbreak of war electric welding 
has been of great: value in the repair of ships, and according to 
“ Marine Engineering,” it may even prove a substitute “for 
rivetting in the neer future. This point is being tested in four 
large ship-building yards in the United States, and the results 
so far are highly promising. It is hoped that the new process 
will increase the strength of the joint by at least 25 per cent. 
and decrease the time necessary to complete a hull by 50 per 
cent The saving in labour will, however, possibly be the 
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greatest gain, and has been estimated at 60 to 70 per cent. A 
present plates are being lap-welded, but ultimately but-welding 
may be used. There remains, however, a certain amount «i 
rivetting necessary in attaching plates to frames. It is esti. 
n ated that 30 welders can do the work of 125 rivetters. 

A New Heat Insulator.— A new heat insulating materai 
is being produced in Sweden which is said to be very promising. 
The chief constituent in this new material is a kind of fine clay 
found on the island of Mors. This “ molera,”’ as it is termed, 
is very porous, and each grain appears to be hollow. This fart 
is no doubt largely responsible for the good heat-insulating 
properties. After it has been burnt the molera becomes 
extremely light, and therefore a very poor conductor of beat. 
Before it is burnt, however, it is mixed with cork, bricks of th: 
mixture being burnt, when the cork is doraninied. The new 
insulator is said to be primarily suitable for the lagging of steam 
pipes and boilers, but may also have uses for the production 
of sound-proof ¢ hambersgind as a medium to check the trans- 
mission of vibration. 

Data on Incandescent Lamps.—Some dications of pro- 
gress in the manufacture of incandescent lamps are given in at 
article by H. W. Mateer in the Canadian “ Electrical News. 
Gas-filled lamps are now being made for 75, 100 and 150 watt: 
suitable for burning in any position. The life of these lamps 
is rated similarly to that of lamps used with the tip ine 
wards—namely, 1.000 hours. Such lamps are stated to cor 
sume 078-109 watts per mean spherical candle-power. 
according to size. Some information is also given on the pea 
lamps having blue glass bulbs designed to imitate daylight 
These lamps are stated to work at 1-12-1-58 watts per mean 
spherical candle-power, which must be considered a ver 
moderate consumption in view of the special colour value 
assigned to them. — , 

Regenerated Rubber.— According to “ Engineering,” objects 
made of a new regenerated rubber product called Agatit were 
shown by Prof. M. Le Blane at the April meeting of the Bunsen 
Gesellschaft. This product has been worked out in the 
institute for Physical Chemistry of the University of Leipz 
by Le Blane and Liittke, in conjunction with industrials. It 
is supplied either in a fine emulsion or colloidal solution, which 
is convenient for many applications, or as a solid. The latter 
is much used, it was stated, in packing for condensers and on 
U-boats. It also serves as a substitute for leather, and is in one 
respect superior to rubber for this purpose, because it can he 
nailed and sewn. Rubber gloves for medical men and feeders 
are also made entirely or largely of Agatit. It was mentioned 
that rubber gloves were hardly obtainable at all in Germany 
now, whilst these new gloves only cost 2.50 marks. 


A New Process of the Fine Deposition of Metals.— 
According to the “ Zeitschrift fiir Angewandte Chemie.” 3 
German patent has been taken out involving a new process 
for spraying metals on to surfaces of any kind. The metal to 
be sprayed forms one of the electrodes of an arc, and a blast of 
gas impinges on this electrode, directed, however, in such a 
manner as not to play on the arc and extinguish it. The gas 
used for the blast is of a non-oxidising nature, and its effect is 
to carry away fine particles of metal, which can thus be de- 
posited on any kind of surface forming a very thin skin. When 
polyphase currents are used the electrodes may either be con- 
vergent or so placed as to cross the streams of gas. In one 
form of the apparatus the arc is started by means of the instan- 
tancous discharge from an auxiliary high-tension circuit. 


Telegraphy Through the Ground.—Some months ago 
interest was excited in France by the report that the German 


army is using a method of communication known as ` tele- 
graphy through the ground.’ The method appears to ee 
e 


compromise between wireless and one-wire telegraphy. 
two communicating stations are not connected by wire. 
According to “ Le Matin ” a wire is placed along the fighting 
front with both ends extending into the ground, and current 
from a Rhumkorfi coil or kindred apparatus is conveyed along 
it. Installed parallel to this wire, and some distance in advance 
of it is another similar wire, in which current is induced by the 
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first, thus permitting the sending of signals. The method is 
thus broadly similar to wireless, except that the ground forms 
the medium instead of the air. @ne would imagine, however, 
that although the method has the advantage that there are no 
intervening communicating wires to be cut, it would not be 
very difficult to tap such messages. 


The Chemistry of the Flaming Arc.— While the develop- 
ments of gas-filled incandescent lamps have rather modified 
the position of the flame arc as an efficient illuminant, it is 
too soon to judge how far the latter will retain its position 
for illuminating large areas in the future. Meantime it is 
worth noting that the possibilities of further development 
in flame arcs are far from being exhausted. In particular the 
-chemistry of such arcs deserves study. An interesting investi- 
gation of this aspect, comprising experiments on a great variety 
of luminescent materials, was recently contributed by Mr. 
W. R. Mott, and appeared in the “ Transactions’”’ of the 
American Electrochemical Society. While the author does 
not record any very striking effect from the standpoint of 
more efficient light-production, the information given regard- 
ing the effect of various metals on the nature of the flame and 
the character of the crater is quite interesting. To one who 
has studied this subject, a mere glance at a magnified image 
-of the arc affords information of its contents, and, in fact, 
presents a simple form of qualitative analysis. 


Peat and Wood for Fuel.—Several Papers recently read 
before the Société Vaudoise des Sciences Naturelles discuss 
forms of fuel alternative to coal, of which there is a great 
shortage in Switzerland. Special machines for cutting peat 
ate in use. Coal delivered at Lausanne has a calorific value of 
about 13,000 B.Th.U., and costs £4. 16s. per ton. Assuming 
that the calorific value of the peat is about half that of coal, 
and further that for various reasons, including difficulties in 
transport, two British Thermal Units from peat are only 
equivalent to one of coal, the cost of peat should be near 
22s. 6d. in order to compete with coal. , Actually the prices 
being paid are in excess of this figure. Another alternative 
to the Swiss householder is to use wood for fuel. The forestry 
laws in Switzerland are strict on this point, but if some relaxa- 
tion could be made the temporary diminution in the wooded 
-area could probably be made good in 15 to 20 years. A list of 
calorific values of various kinds of wood was presented by the 
author, Mr. A. Barbey, who suggested that pine and fir should 
be used for furnace work, and beach reserved for grates in the 
home. 


Carrying Capacity of Copper Bus Bars.—In a recent 
issue of the “ Electric Journal,’ Mr. F. M. Billheimer dis- 
-cusses the carrying capacity of bus bars, and in particular the 
possibility of increasing the capacity of very large bars by 
means of lamination. It is evident that a conduct or large 
enough to carry several thousand amperes could be replaced 
by several smaller conductors having the same superficial area 
greater than that of the single bar, but a smaller cross-section. 
In the case of alternating currents, skin effect and mutual 
induction must also be considered. For laminated bar con- 
ductors arranged with vent-ducts and carrying alternating 
current the distribution is made as nearly uniform as possible 
by separating the conductors to the most convenient limit, 
and keeping the thickness of individual bars to a minimum. 
No exceptional mechanical difficulties in applying such methods 
are encountered in handling currents from 2,000 to 3,600 am- 
peres. For heavier currents differences in the method of treat- 
ing bars for direct and alternating current may be needed. 
Tables and curves illustrating the effect of spacing on current- 
carrying capacity for direct and alternating currents, tempera- 
ture, &c., are presented. 


Mineral Developments in Germany.—In “ L’Industrie 
Electrique ” some information is given regarding researches 
recently carried out in Germany on the full utilisation of certain 
varieties of fuel and mineral ores. Coal treated at ordinary 
temperatures with sulphuric acid has been found to produce a 
viscous mineral oil of a yellow colour, while by treatment at a 
high temperature with napthalene in presence of chlorine an 
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oil suitable both for lighting and power purposes is said to 
have been obtained. Lignite is being largely used especially 
in factories producing nitric acid from the air, and a process 
has been discovered which doubles the yield of paraffin from 
this material. Improvements are constantly being made in 
the fixation of atmospheric nitrogen, and the latest methods 
are said to give results 80 per cent. better than was formerly 
obtained. A considerable amount of work has been done on 
the extraction of scarce metals from low-grade ores and in the 
manufacture of alloys to replace copper, brass and bronze. 
Among the latter, alloys of zinc and lead are important. It 
has now been found possible to work copper schist containing 
only 0-7 per cent. copper, whereas 2:5 per cent. was previously 
the economic limit. Similarly, the grade of nickel ore that can 


be profitably worked has now been reduced from 2:5 to 1-5 
per cent. 


A Code on Lighting School Buildings.—A recent issue of 
the ‘‘ Transactions ” of the Illuminating Engineering Society 
in the United States contains the revised “ Code on Light’ ag 
School Buildings,’ issued by the Committees on Sct vol 
Lighting and Legislation. In its general tenor the code follows 
principles very similar to those adopted by the joint Committee 
of the Illuminating Engineering Society in this country shortly 
before the war. Great importance is attached to the shading 
of lamps, proper distribution of light, and maintenance of 
lamps and accessories in good condition. It is recommended 
that ceilings and friezes should be white or cream, so as to have 
a good reflecting value, and that walls should be light grey, 
light buff, dark cream or light olive green; walls, desk-tops 
and other woodwork should have a dull finish. The following 


recommendations are made on the subject of intensity of 
illumination :— 


` Illumination (foot-candles). 
Nature of work. Minimum. Good practice. 
Storage spaces .........cceccecsscsseeceeeses 0:25. irira 0-5—1-0 
Stairways, corridors, &C.  ......eseceeees O5 accesses 1-0—2:°5 
Gymnasiums ...e.sesssssosssssossersessosos rO- uenas 2:0—5-0 
Rough shop Work  .........scesssseesesces 1-25 — assaweres 2-0—4-0 
Auditoriums, assembly rooms.......... | Cs errr 2:-5—4:0 
Class rooms, study rooms, libraries, = csaseseee 
laboratories, blackboards ......... O areae 3-5—6-0 
Fine shop work  ........cccescesscceeseeses 5 SU 4:0—8-0 
Sewing, drawing, &C. .....ccssesecsseeees BO. csdeetiens 6-0—12-0 
Obituary. 


W. Perren Maycock.—We regret to record the death of Mr 
W. Perren Maycock, which took place on Saturday last. 

Mr. Maycock, who was born in London in 1865, entered the works of 
Messrs. Fuller & Son, at Bow, in 1882, and spent seven or eight vears in 
the shops of thatandotherfirms. Inthe eveningshe studied at Finsbury 
Technival College under Profs. Ayrton and Thompson. Mr. May- 
cock’s teaching work commenced when, at his employers’ request, he 
delivered a course of lectures to his fellow-workmen on the then com- 
paratively novel subjects of electric lighting and transmission of power. 
Subsequently he was head of the electrical engineering department of the 
Croydon Polytechnic for some time. 

Mr. Maveock contributed numerous articles to the technical press, and 
was the author of several well-known text books on electric lighting and 
power distribution, wiring, switching, &c. Recently he was engaged by 
Messrs. A. P. Lundberg & Sons, and he was responsible for the conduct of 
this firm’s popular scheme of electric light switching examinations. 
Mr. Mayoock, who was a member of the Institutign of Electrical Engi- 
neers, leaves a widow and two boys. 


Personal. 


Lieut.-Col. Vignoles’ many friends in the electrical world will be 
pleased to learn that he has recently been aw arded a bar to his D.S.O. 


Arrangements for the Week. 
TUESDAY, July 9th. 
JUNIOR INSTITUTION OF ENGINEERS—NORTH- EASTERN SECTION. 


7.15}p.m. At the Mining Institute, Neville-street, Newcastle-on- 
Tyne. Paper on “ Raw Hide Gears,” by Mr. T A Henderson. 
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An Experimental Study of the Fahy Permeameter. 


By CHARLES W. BURROWS and RAYMOND L. SANFORD. 


. This permeameter was devised by F. P. Fahy, of the Pennsylvania 
Railroad Co., for the purpose of comparing theemagnetic properties 
of two similar specimens of stecl. There is comparatively little 
difficulty in measuring the magnetic induction. 

The difficulties of measurement centre about the determination 
of the magnetising force, which has, in general, a number of com- 
ponents. The principal component is due to the magnetising current 
flowing through a coil of wire, which is susceptible of calculation. 
The other components are due to magnetic poles developed in the 
different parts of the magnetic circuit due to joints, yokes, non- 
homogeneities, &c. These components are not susceptible of calcu- 
lation. They can, however, gencrally be measured and in some 
special cases may be neutralised by means of auxiliary magnetising 
coils. 

The method of compensating for the ctfect of the yokes and joints 
by méans of auxiliary. magnetising coils has received considerable 
development by Searle, Fsterline, Picou, Burrows, Ewing and 
others. 

The joint reluctance of such accessories may be determined 
exp rimentally once for all by means of measurements in a given 
app:. -atus of a standard bar whose true magnetic constants have been 
determined in some other way. This is the procedure of the Phy- 
sikalisch-Technische-Reichsanstalt, where a massive iron yoke is 
used to bridge the ends of the test specimen. The apparatus is 
calibrated in terms of the values obtained on an ellipsoid of revolu- 
tion first measured magnetometrically and later machined down to a 
cylinder. 


ad ee ee 


Fic. 1.—MAGNETIO AND ELECTRICAL CIRCUITS IN THEIR 
SIMPLEST Form. 


This method consists in the measurement of the difference of mag- 
netic potential between the ends of a test specimen. Provided 
there is no source of M.M.F. between the ends of the specimen, this 
magnetic P.D. is the total M.M.F. required to maintain the flux in 
the specimen. If there is such a source of M.M.F., then the P.D. 
measured between its ends is the algebraic sum of the impressed 
M.M.F. and the drop in the specimen. 

The Fahy permeameter,which is the subject of the present Paper, 
utilises this latter principle. 


i THEORY. , 


The basis of operation of this instrument is apparent from a 
consideration of Fig. 1, which shows the'circuits of the instrument 
in their simplest form. The apparatus is H-shaped, with two test 
coils, H, and H., spanning the free ends of the H, and a magnetising 
coil, M, wound on the cross-piece of the H. 

By reason of the symmetry of the two parallel magnetic circuits 
thus formed it is evident that the magnetising coil produces the 
same amount of flux in the two equal coils H, and H,, and that 
either one may be used to measure the M.M.F. drop between the 
yokes, and from this value the mean magnetising force may be 
calculated. 

If now we span the yokes by a steel bar placed within the coil H,, 
the above conditions do not hold exactly. The H, coil still measures 
the M.M.F. drop between the pole faces which it spans. This drop, 

. however, is not equal to the drop between the other pole faces. Due 
to the increased flux density in the yokes adjacent to the specimen, a 
greater proportion of the M.M.F. is used to force the greater flux 
through one set of yokes than through the other set. Consequently, 
since the available M.M.F.s in the two parallel magnet circuits are 


* Abstract of scientific Paper (No. 306) issued by *the)Bureau of Stan- 
dards (Washington). 


equal, the P.D. caught by the coil H, is less than that caught by the 
coil Hy = 

The magnetic P.D. bet ween the ends of the coils can be reduced to 
equality by means of compensating coils, C, wound on the yokes 
near the pole faces. The criterion of proper adjustment for this 
compensating M.M.F. is equality of leakage through the air on the 
two sides of the apparatus. The leakage on each side is measured by 
means of a short coil, a, wound on the yoke near the core and con- 
nected differentially in series with the main test coil H.. The two 
test coils, of course, have the same number of turns. 

After the adjustment is made the magnetising force and mag- 
netic induction may be measured in terms of the E.M.F.s induced 


Fic. 2.—SHowrna CONSISTENCY OX REPETITION. 


The so.id curve represents a first determination and the circles represent points 
taken after removal of the specimen and reinsertion. 


in the coils H, and H, on reversal of the main magnetising current. 
In the original Paper a full description of the apparatus and detailed 
instructions for the manipulation are given in the appendix. 
Gonsistency of Repetition—The ability of this apparatus to 
repeat readings on the same specimen under the same conditionsjie 
all that could be desired. This is shown very clearly by; Fig."2, 
where the solid curve represents a first determination and the circle 
represent points taken on the same bar after it had been removed 
from the apparatus and reinserted. The consistency is so good that 
this apparatus may be used to detect small changes in magnetic 
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Fic. 3.—SHowING VALVES OBTAINED BY THE METHOD OF 
l COMPARISONS. 


The solid curve reprezents the normal induction by the standard method and the. 
circles represent points taken by comparison with a standard bar. 


characteristics, due to ageing, mechanical strains, or differences due 
to small variations in heat treatment. 


Length of Specimen and Reluctasce of Joints, d-c.—This apparatus 
is designed to take specimens of a fixed length. The particular 
piece of apparatus under investigation was designed for a specimen 
25-4 cm. long. However, it frequently happens that it is necessary 
to test other lengths. Sometimes one wishes to know the magnetic 
characteristics of a portion of a long bar without: cutting the bat- 
With this in view the end of a long bar was measured once with the 
whole bar intact and the free end projecting beyond the back pole 
face, and again with the excess portion of the bar removed. 
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It was found that no appreciable error is introducgd by the pro- 
jecting end of the test specimen, provided this projection extends 
beyond the back yoke of the apparatus. 

It is to be expected that in apparatus of this type the reluctance 
of the surface of contact will affect the accuracy. To get some 
idea of the magnitude of the influence of the joint reluctance, 
measurements were made with paper inserted between the speci- 
men and the pole faces. In the original Paper curves are presented 
showing that a thickness of paper of 0:2 mm. may produce up to 
about 14 per cent. difference in induction ; the effect of scale is very 
much less. However, in actual practice there is no such air gap. 
Imperfect contact is due either to the warping of the specimens, so 
that thev do not seat well upon the pole faces or to the presence of 
scale. The paper separators undoubtedly cause a greater joint 
reluctance than would occur in practice. 

Pieces of iron in contact with the test coil pole faces during 
measurement will cause an appreciable error. However, such a 
situation could arise only intentionally and need not be considered 
further. Pieces of iron placed otherwise than in very close proximity 
to the magnetic circuit do not produce any serious error. Some 
tests on this point are described in the original Paper. 

In general, it is safe to say that all masses of iron at distances 
from the permeameter greater than a few inches are without any 
appreciable effect. 

-A very interesting point was brought out in an attempt to dis- 
cover whether the exact position of the specinen on the pole 
face made any difference. With this in view, measurements were 
made with the specimen seated symmetrically on the pole faces, 
and with the specimen making contacts on the lower portions of 
the pole faces. 


Fro. 4.—SHowrna NORMAL INDUCTION CURVES FOR THE SAME 
SPECIMEN WITH AND WITHOUT COMPENSATION. 


The effect of strain may be either an increase or a decrease in 
yermeability. Variations of the order of 2 to 10 per cent. were 
noted. Whether the change in permeability is an increase or 
decrease depends in all probability upon whether the tension or 
compression along the length of the specimen predominates. The 
observed differences can not be due entirely to an improvement 
in magnetic contact because the strained material shows a lower 
permeability in spite of the improved contact conditions. 


ACCURACY. 


In order to determine the absolute accuracy of the measure- 
ments taken by this permeameter a number of bars were measured 
in both the Burrows and the Fahy permeameters. The test rods 
for this investigation were taken from the magnetic standards of 
the Bureau. These standards have been carefully prepared and 
aged. They have been examined for magnetic uniformity, and are 
the best magnetic standards at present obtainable. 

Measurements by the Burrows permeameter and the permeameter 
under examination for seven different materials were in every case 
within 5 per cent. of the true value. Such accuracy is all that is 
required by most commercial needs. 

While the absolute method is the one most generally employed, 
it is of interest to note the accuracy that is obtainable when readings 
are taken by comparison with a standard. In Fig. 3 the full-line 
curves represent the true normal induction, while the circles indicate 
readings on the Fahy permeameter by comparison with a standard. 
It will be seen that the agreement is exceedingly close, nowhere 
showing a difference as great as 5 per cent. in the magnetising force 
required for a given induction. i 


UNCOMPENSATED DATA. 


Fig. 4 gives two induction curves as obtained by this apparatus. 
In one the compensation is made, while in the second there is no 
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compensation. A comparison of these data with the curves of the 
error introduced by failure to compensate is no greater than the error 
existing in several of the types of permeameters now in use. This 
permeameter may be used without compensation in certain kinds of 
shop testing. Such tests may be desirable where comparative 
results only are desired. No erroneous conclusions as to the relative 
merits of the two steels need be drawn. In materials very nearly 
alike the corrections would be nearly identical, so that the differ- 
ences between the compensated and the uncompensated results 
would be the same. The advantage, of course, in omitting the com- 
pensation lies in.the greater speed of operation. 

The Fahy permeameter represents a distinct advance in the 
measurement of magnetic characteristics of steel and other magnetic 
materials. In accuracy it far excels the direct-reading permea- 
meters which have been rather commonly used both in this country 
and abroad. Normal induction measurements of solid bars show 
errors no greater than 5 per cent. of the magnetising force required 
for a given induction. The consistency of its readings taken at 
different times on the same specimen is so close that comparative 
results on similar materials can be ohtained to a much higher degree 
Commercial materials, however, are seldom uniform 
enough to warrant better precision than 5 per cent. Hysteresis 
measurements are accurate within certain limits of commercial 
requirements and the uniformity of commercial materials. 

The apparatus has not as yet been adapted to the measurement 
of sheet materials, but preliminary experiments indicate that such 
adaptation is entirely possible.* 


Yield of Electro-Chemical Products. 


The following figures of yields were given in a recent issue of the 
“ Journal ” du Four Electrique :— 


Kilos | Units | Cost per | Cost per 
— perkw.-, per | ton at łd. | ton at łd. 
year. | ton. | perunit. | per unit, 
Ferrous and Allied Alloys. | 
Manganese, pure ..........s.sse0e 140 58,000 |£181 5 0 '£60 8 4 
Nickel ferro, 50° 6 .......s.ssseeeees 300 27,000; 84 7 6, 28 2 6 
Silicon ferro, 90°% ........esseeseeee 400 20,000; 6210 0! 20 16 8 
Silicon ferro, 7526 ......ceceseeeeees 600 (13,500; 42 3 9/14 1 3 
Chromium ferro, 8% ......-2s..eees 800 10,000; 32 5 0; 1015 0 
Molybdenum ferro............+++++ 900 | 9,000) 28 2 6| 987 6 
Silicon ferro, 50% ....ceeeesceseeees 1,000 | 8,000} 25 0 0) 8 6 8 
Tungsten ferro, 50% carbon....,.; 1,000 | 8,000} 25 0 0| 8 6 8 
Irén, electrolytic, pure ............ 2,000 | 4,000! 1210 0; 43 4 
Iron, cast (fine ordinary, rich 
ore, 5024 60°, initial material) 3,500 | 2,300 73 9! 2 71 
Iron, cast (synthetic, produced 
from scrap iron, turnings and | | 
GEO) E OEE eas Seen ens 9,000 | 900' 216 3| 015 & 
Iron, cast (synthetic, produced | 
from steel turnings ............ 10,000 800' 210 0/ 016 8 
Manganese, ferro ............+0+06 10,000 800 210 0| 016 8 
Steel, fine (cold charge, initial: 
maternal sageccecesowiessecseeosnce -11,000 750 2 610; 015 7 
Steel, ordinary ‘‘ castings ” (cold 
charge with turnings) ......... | 14,000 600 117 6| 012 6 
Steel, tool (liquid charge, initial: 
Material ag .sscse tidevevctaaceasees | 20,000 400 15 0; 0 8 4 
Steel, refined (basic, direct from | 
CONVETTET) ......ecececeeeeee eens 40,000 ; 200) 012 6 | 0 4 2 
Steel, refined (acid) .............6. 80,000 100; 0 6 3, 0 2 1 
Mangano-silicon, silicon spiegel, | i 
according to composition ...... a ee wae oss 
Non-Ferrous Alloys. | . . 
Calciummetallice oseese 140 58,000; 18t 5 0/60 8 4 
Manganese, pure ..........ceeee eee! 140 158,000! 181 5 0; 60 8 4 
Aluminium 98 ",, to 99 °,,....+0+8- ` 250 '32,000| 100 0 0 | 33 6 8 
Carborundum, crystallised ...... 300 :27,000| 84 7 6 28 2 6 
Magnesium —..... sees eee eceee ere eens ' 300 27,000; 84 7 6 28 2 6 
Carborundum amorphous.......... 500 16,000; 50 0 0: 1613 4 
Sodium, metallic  ...........6.ee0e. = 550 '15,000; 46 17 6 | 15 12 6 
Zinc, electro-thermic............++. 1,200 ' 6,800; 21 5 0 | 7 1 8 
Copper, electro-thermic ......... | 2,500 3,200 10 00: 3 6 8 
Copper, electrolytic ............+66) 90,000 | 90 0 * 7' 0 110 
Chemical Compounds, ay ‘| T 
Lime, synthetic nitrate of......... 300 27,000) 84 7 6 28 2.6 
Aluminium, nitride of (20’,,' | | 
NItTOGEN)....eeeeeeeeeeeeereeeeeeeee, 1,600 5,100) 15 18 9 5 6 3 
Calcium carbide..........:...seseeee 1,700 4,800! 17 0 0' 5 0 0 
Chlorine, electrolytic............... 7,000 1,150 31110 1 311 
Potash, chlorate of  ...........0665 ' 7,000 1,150 3 11 10 1 311l 
Soda, electrolytic .......:..s.eseee 7,000 1,150 31110, 1 311 


Ep., E. 
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The Test Sheath Cable and its Potentialities. 


During the I.M.E.A. Convention in Manchester on June 20th and 
2lst, at the invitation of Messrs. W. T. Glover & Co. (Ltd.), parties 
of I M.E.A. members attended a lecture and demonstration by Mr. 
C. J. Beaver, M.I.E.E., on the above subject in the Electrical 
Research Department of the firm’s works in Trafford Park. 

The following is an outline of the lecturer’s remarks and experi- 
ments :— 

Thefmaintenance of cables in the past has been, he said, very 
far from ideal. In most cases little knowledge as to the existence 
of faults has been available until the trouble has arrived at a well- 
developed stage. Short of that stage, insulation resistance values, 
even though faithfully recorded at regular periods, meant little. 

Intelligent comparison of figures and interpretation of test 
results}has been difficult. 


nsulation. 


Test Sheath’ 

Conductor. 
Paper 
Pad ding. 
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Much depended on the type of cable and the method of laying ; 
for instance, in the case of lead-covered armoured cables laid direct 
in the ground, although faults were generally of comparatively low 
resistance and readily declared themselves, it frequently happened 
that they burned themselves clear. On the other hand, in the case 
of non-lead-covered cables laid solid, the faults were usually of high 
resistance, and did not readily declare themselves until they had 
arrived at a considerably advanced stage; moreover, they were 
very difficult to locate. Pre oe 9 

It was generally accepted among cable users that more than 
90 per cent. of faults which occur arise from extraneous causes, 
including joints. The majority of these extraneous faults were of a 
mechanical character, and these varied from heavy local damage to 
slowly-developing fractures, such as arose from expansion and 
contraction, vibration, subsidence, &c. Other extraneous causes, 
such as electrolytic action, were insidious and difficult to detect by 
tests, not only because of their slow development, but because the 
conditions which gave rise to them might be local and unforeseen. 
Faults from interior causes were very rare in modern well-made 
tables. 

The time element in the development of faults was very impor- 
tant from the maintenance point of view. 
post-mortem investigations that periods of months and even years 
were often involved in cases of breakdown from extraneous causes, 
but comparatively little was known about the time element in the 
case of internal failures, because the final burn-out usually masked 
or destroyed the evidence of cause. There were, however, good 
grounds for believing that the period of development was, in many 
cases, much longer than was commonly supposed. 

Again, in heavily-insulated cables, such as are used for pressures 
of 30,000 volts and upwards, the chances of early detection of the 
ingress of water were remote, because much moisture might be 
absorbed and distributed laterally in the dielectric before it pene- 
trated radially inwards to a sufficient extent to be traceable by 
insulation resistance tests. 

It was therefore clear that it would be very advantageous if faults 
were readily detectable in their incipient stage, not only because 
widespread damage and interruption of supply would be obviated, 
but because in many cases the causes of such faults could be diag- 
nosed and eliminated. | 

The Test Sheath cable (illustrated in Fig. 1), first described in the 
lecturer’s Paper on “ Cables,” published in the ‘ Journal” of the 
I.E.E., Vol LIII. (Patent No. 22,355/12), was designed with the 
object of putting the miantenance of cables on a much higher plane 


It was well known from. 


of efficiency than hitherto possible, by providing for the detection 
of faults in their incipient stage. 

It would be seen that the test sheath construction was such that 
injurious effects from outside and leakage from inside the cable were 
bound to be intercepted by the test sheath conductor. This, the lecturer 
pointed out, was the root principle on which the system of detective 
and protective devices referred to later was based. 

Fig. 2 shows detective arrangements based on this principle 
designed for use with the cable “ alive.” 

By switching the electrostatic voltmeter on to the test sheath 
conductor, an indication is obtained of any appreciable leakage to 
it from the main cores. The voltmeter or ammeter gives facility for 
examining the degree of leakage. 

The fourth position on the switch connects the test sheath to an 
ordinary test set (such as the Kelvin), and enables the insulation re- 
sistance of the test sheath insulation to be determined. The test set 
also gives facilities, in conjunction with the uniform test sheath 
conductor (of accurately known resistance) for fault location by fall 
of potential methods. 

The speaker emphasised the fact that the whole dielectric of the 
cable could thus be explored under working conditions, leakage 
from inside being indicated by the electrostatic voltmeter and 
measurable by volt or ammeter, while injury from outside was dis- 
coverable by the use of the test set. With these arrangements, 
therefore, an incipient fault from either internal or external causes 
was detectable, and its development traceable ; and, in the case of 
an external fault, its position was locatable. 

The extremely important point was that all this advance infor- 
mation was rendered available without interrupting the supply or 
isolating the cable, and, in addition, the tests might be made as 
frequently as desired. 

The detective arrangement illustrated in Fig. 2 has been in use 
on 6,600-volt feeders on an important power supply system for the 
past 18 months, and on one occasion an incipient fault from an 
external cause was discovered by the insulation resistance test and 
located by a fall of potential test along the test sheath conductor 
while the feeder continuéd to supply power at 6,600 volts. The 
lecturer added that the mains log book of the power company in 
question was, by the courtesy of the chief engineer, available for the 
inspection of the visitors. 

Obviously, other devices might be used in place of, or in addition 
to, the equipment referred to, so as to give,’ for instance, visible or 
audible signals, wt gw LS 
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With the facilities afforded by such an arrangement an engineer 
might, on discovery of a fault, judge the necessity for prompt isola- 
tion of the cable, or the feasibility of deferring such action ; more- 
over, before isolating the cable, he could expose and examine the 
locality of the fault and possibly make preparations to repair it at 8 
convenient time. In other words, he was enabled to take full advan- 
tage of the time element in the development of the fault. ; 

With regard to the protective system—diagrammatically illus 
trated in conjunction with the detective devices in Fig. 3—the 
lecturer pointed out that its design followed the principle already 
enunciated with regard to the test sheath cable and its detective 
arrangements—viz., the interception of both internal and exte 
effects by the test sheath conductor. 
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The logical development of this principle resulted in what was 
Virtually a special combination of leakage and core balance pro 
tection, which, in turn, permitted the operation of the protective 
gear to be accomplished in two steps (which might be regarded as 
preparatory and confirmatory), whether the faulty condition arose 
from external or internal causes. Subsidiary indicating or warning 
Signals (not shown in the diagram) could, of course, be used to show 
the completion of the preparatory step. 

It would be clear that this two-step operation allowed full advan- 
tage to be taken of the time element in the development of the fault, 
exactly as in the case of the detective arrangements; this con- 
stituting an important advantage over other protective systems. 
It also rendered the protective system absolutely diseriminating, 
because the isolation of the feeder was dependent on the trip circuit 
current actually passing through the test sheath conductor. 

It would be obvious from the diagram (Fig. 3) that the trip 

circuit current could not{pass*on a sound feeder, because the’ follow- 
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ing conditions—in the sequence shown—had to be fulfilled for the 
operation of the trip coil | 


(a) If the source of fault was external -— 


1. The test sheath conductor was earthed. | 
2. Relay 1 was actuated by disturbance of the core balance 


(b) If the source of fault was infernal -— 

1. The core balance was upset, actuating Relay 1. 

. 2. Test sheath conductor was earthed (by breakdown of plate gap 
æ by burn-out of test sheath insulation). 

As the earthing of the test sheath conductor was therefore essen- 
tial to the operation of the trip coil, it followed that very definite 
discrimination between sound and faulty feeders was attained. 

The demonstration was carried out on a 225 yds. length of 0-1 sq. 
in. three-core, Diatrine-paper lead-covered double-wire armoured 
cable, carrying about 100 amperes per phase, with a pressure of 
6,600 volts between phases, The detective instruments and the 
protective relays and plate gap were mounted on one panel, a few 
feet away from the circuit-breaker and instrument panels of the 
main power supply. 
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‘The experiments shown by the lecturer on the cable under these 
working conditions represented :— 


1. Breakdown from external cause :— 

(a) Slight damage, perforating the lead sheathing and allowing 
ingress of moisture. E 

(b) Heavy damage, penetrating to cable core. 

2 Breakdown from internal cause 


In the case of 1 (a) the first stage was represented by the insertion 
of an artificial fault (consisting of a thin pad of damp paper between 
plates connected to test sheath conductor and lead covering 
respectively) in the test sheath plielectric. 

This was clearly indicated on the test set galvanometer. 

The next stage—the gradual rise of potential on the test sheath 
conductor—was shown on the electrostatic voltmeter; the final , 
stage of development representing current leaking from core to test 
sheath conductor causing an out-of-balance in one phase of about 
30 amperes, resulting in the operation of Relay 1, the completion of 
the trip circuit via earth and the test sheath conductor, and the 
consequent tripping of the circuit breaker. 

In the case of 1 (b) the conditions were represented by eartning 
the test sheath conductor and setting up the out-of-balance condition 
practically simultaneously, causing immediate tripping of the circuit 
breaker. | 

In the case of 2—the unusual case of breakdown from an internal 
cause—the first indication was seen on the electrostatic voltmeter, 
and when this had increased to about 1,000 volts the plate gap 
punctured, earthing the test sheath conductor, causing the potential 
transformer to be energised and operating Relay 2. 

With regard to the matter of safety of operation, it was pointed 
out that the plate gap was a complete protection so far as the 
operator was concerned, and the high reactance of the primary of 
the potential transformer safeguarded the apparatus connected to 
the test sheath conductor. . 

A special method of bridging the test sheath conductor across 
joints was illustrated by a joint made between the cable above | 
referred to, and a short length of unarmoured cable of the same size 
and type. The main cores were jointed in the usual way, and were 
surrounded by an openly woven network of insulated wires, subse- 
quently drawn over the main cable joint, the trimmed ends of the 
wires being gathered together, bound down and soldered to the ex- 
posed ends of the copper tape test sheath conductor on each side 
of the joint. 

The insulation of the wires of which the network or “ stocking ” 
is composed consisted of braided coverings, the stocking as a whole 
being impregnated by the jointer immediately before fixing in posi- 
tion over the joint. 

In this way, it was pointed out, the continuity and insulation of 
the test sheath conductor was efficiently maintained across joints, | 
and the essential condition of sheathing the main conductors was 
attained without interfering with the efficient filling of the joint with 
insulating compound. 

The advantages claimed for the whole system were briefly sum- 
marised by the lecturer as follows :— 

Facilities for exploring the whole dielectric of live chbles. 

Advance information of the earliest stages of fault development. 

Facilities for tracing development and locating position of 
external faults without interrupting supply or isolating 
the cable. 

Complete and*discriminating protection in case of complete 
breakdown. 

and, finally, that these advantages gave the user much more 
information as to the condition of his cable ; afforded much greater 
scope for reasoned and discretionary action on his part than has 
hitherto been possible, and generally gave much better facilities for 
efficient maintenance than have previously been available. 

The lecturer added that test. sheath cables had been supplied dur- 
ing the past five years in large quantities for extra-high-tension power 
supply networks at home and for special and important power 
cables crossing rivers in India and South America. 
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Electric Winding Engines and Mine Hoists. 


By H. H. BROUGHTON. 


Summary.—The Author deals with the technology of the electric winding engine or mine hoist. 


the series, 


In this article, which is the first of 


the scope of the work is defined, and notes of general interest are given on the question of power supply. 


It may not be out of place to give a short prefatory state- 
ment setting out the origin of this article. Prior to 1914 the 
author had under him a number of well-grounded engineering 
students, and it was his endeavour to teach them how to solve 
the everyday problems of the engineer's oflice. In course of 
time the problems increased in variety and interest. During 
several sessions many winding engines and mine hoists were 
analysed, but the idea of writing on the subject did not occur 
to him till some time afterwards, when his work brought him 
into contact with winder problems. 

» In'the work referred to it was his good fortune to be asso- 
ciated with men who were willing to teach and, through the 
kindness of his colleagues, to ‘have access to the papers dealing 
with the electrification of a considerable number of winders. 
These papers enabled him to make his examples of a strictly 
practical character, and to fill in many of the blanks in his 
notes on subjects of which, at the time they were used in his 
lectures, he had little direct experience. After filling in the 
blanks it was thought that the work would be useful for pur- 
poses of reference, to those interested in the design, construc- 
tion and operation of an important part of the machinery 
connected with a mine, as well as to those students of engineer- 
ing who desire, and who have the “ grit ” to acquire, a know- 
ledge of the application of elementary principles to the practical 
side of their profession. 

At the outset, the author wishes to make it clear that he 
has no intention of writing a treatise on the design of electric 
winders and electric-winder equipments. Neither he, nor 
any man of ‘his acquaintance, is competent to undertake 
sucha task. The fact is, that the engineering and allied trades 
are becoming so highly specialised as to call for experts in 
every branch. In the design of an electric winder equipment, 
for instance, it is probable that half-a-dozen specialists would 
be engaged, together with a small army of draughtsmen working 
under them. This is the meaning of present-day engineering, 
and although more costly in the first place, it is a more profit- 
able method in the long run than the cut-and-try method 
which at one time was practised successfully by engineers 
of the old school. Even at the present time there are those 
who are of opinion that a man must be clad in overalls 
and must have grimy hands to be worth his salt in the works. 
But there are signs which indicate that some of the most 
conservative firms are beginning to recognise—or, are being 
forced to recognise—that the non-producer is not necessarily 
an unprofitable investment. During the last decade many 
old-established firms (and in this country it is regrettable to 
find that old-established frequently means old-fashioned or 
out-of-date) have learned to their cost that the present genera- 
tion gauges a man’s worth by his own work and not by the 
work of his ancestors. 

Although falling short of a treatise on design it is thought 
that a collection of constants and data may be helpful to 
designers, the more so since in their preparation neither time 
nor effort has been spared to ensure accuracy. The extensive 
literature has been searched and freely drawn upon, and the 
many references in the body of the article should be helpful 
to those requiring further information. 

Judging by the appearance of the printed page the non- 
technical reader will be inclined to call much of the article 
theoretical or mathematical. Appearances are proverbially 
deceptive, and the whole of the mathematics fall within the 
range of a 10-in. slide rule, and of a set of drawing instruments. 
It is assumed that the reader can use both. If by “ theo- 
retical ” is meant an endeavour to make good use of funda- 
mental principles we agree that the work is almost entirely 
theoretical. At the same time many fully-worked-out examples 
of actual winders have been introduced in order to illustrate 
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the immediate practical applications of the fundamental 
principles. It is well to remember that by means of methods 
at least as laborious as. and in some respects more elaborate 
than, those we are about to describe, engineering firms on the 
Continent secured orders for winder equipments by the hundred 
whilst we, with: our contempt for “ theorv,” with difficulty 
secured orders counted by tens. But it should be noted that 
not even theory will enable firms to sell large amounts ot 
electrical machinerv at cost price and, at the same time. 
declare big dividends. We shall have occasion to deal with 
the question of cost at some length in subsequent sections. 

Had the article been written 10 years ago it would have been 
necessary to devote considerable space to the commercial side 
of the subject. From every point of view it is better to leave 
this side to tha mine manager and to fill the pages at our 
disposal with what we consider to be profitable technical 
discussion. The installation of over half-a-million horse-power 
of electrically-driven winding plant in little more than 12 years 
is highly satisfactory from the commercial standpoint, and 
mine managers do not install expensive electric winding plant 
on account of its novelty, nor does the electrical manufacturer 
run the risk of losing his money, and his reputation, by engaging 
in the construction of something which he knows to be un- 
sound, merely for the sake of calling it “ electric.” 

Were steam operation more economical than electric opera- 
tion he would be a poor kind of manager or engineer who used 
the electric motor in preference to the steam engine. The fact 
that the electric winding engine has made and is making satis- 
factory progress, hostile criticism notwithstanding, even in 
those countries having a plentiful supply of small coal, is the 
best testimonial to its efficiency. 

The view that an ab indant supply of small coal—to sav 
nothing of the misuse of the exhaust turbine—makes the steam 
winder an economical machine is one with which the author 
does not agree. Rather does he regard the one as a means 
of supplying electric energy on a very large scale and at a low 
rate for the benefit of the entire community, and the other 
as a machine which, indirectly, encourages the waste of our 
natural wealth and which makes the possibility of an adequate 
power supply a thing of the remote future by giving an appear- 
ance of economy to something which, at root, is uneconomical. 
Great as is our natural wealth the industries of. the country 
have been and are crippled on account of insufficiency of 
motive power. Moreover, the existing power stations are 
so ill-situated with respect to the coal fields that the country 
during the past three years has been treated to the ridiculous 
spectacle of power supply authorities buying coal by the truck. 
and at famine prices, from local coal merchants in order to ser 
the load over the peak. It surely were the height of folly to 
encourage the introduction of appliances which tend to per 
petuate such conditions! i 

Reference was made above to 10 years’ progress in the 
electrical operation of mining plant and machinery. The 
adoption of the electric drive by home collieries gives one 
little ground for real satisfaction. Largely owing to the bovine 
stupidity of Parliament, and in some cases to please the vanity 
of consulting engineers, many of these collieries have provided 
their own generating stations. The idea of the small generatins 
station is economically unsound, and no electric winder 
drawing its supply from such a station can compare with à 
modern steam winder either as regards first cost or economy. 
The author wishes to establish this point at the outset. l 

Every small generating station that is erected makes !t 
increasingly difficult to drive home the necessity for reform 
on rational lines. The “ Linking-up ” committees at present 
considering the question of connecting together the smal 
generating stations will in all likelihood draw up schemes 
which, if put into execution, may result in an annual saving 
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-of millions of pounds sterling; whereas the scrapping of 
90 to 95 per cent. of the existing stations, and the erection of 
relatively few large and properly-situated generating stations, 
would, ultimately, result in an annual saving reckoned in tens 
-of millions of pounds sterling, and would, at the same time, 
make possible an inexpensive power supply. In the days of 
the big power station it is to be hoped that it will be made 
illegal for neighbouring towns to erect their own power stations 
and for villages to ape the towns. 

It must not be forgotten that the recovery of certain indus- 
tries will imperatively demand an abundant and cheap source 
of electrical energy. Without exception, the industries 
referred to will improve the load factor and will, therefore, 
tend to an all-round diminution in the cost of industrial power. 


Furthermore, the demand created by these long-hour indus- — 


tries will be so great in the localities in which they are estab- 
lished, that the effect of a number of intermittent machines, 
such as electric winding engines, will be much less pronounced 
than at present, and the question as to the desirability of 
providing appliances for equalising the load will not arise. 
There can be no doubt that, taking things as they are, the 
ideal plan at home is for the colliery company to co-operate 
with the power supply company, the former supplying, waste 
heat to the latter; the power company guarantecing con- 
tinuity of supply to the colliery and offering attractive rates 
to long-hour consumers in the vicinity. The system, which is 
in successful operation in the North of England * and else- 
where, is due to, the initiative and enterprise of Messrs. Merz 
& McLellan, and Fig. 1 ¢ shows the daily output and load curve 
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Fic. 1.—AprrRoxIMATE DAILY LOAD CURVE FOR A WASTE-HEAT 
POWER STATION. 


of a waste-heat station. This station consists of five boilers, 
each evaporating 17,000 lb. per Four at 200 lb. pressure and 

180°F. superheat, and two small boilers each evaporating- 
8,000 lb. per hour at 2351b. pressure and 200°F. superheat, 
with turbo-generating plant aggregating 5,000 kw., the boilers 
being fired with waste heat and spare gas from a battery of 
176 coke ovens. 

In commenting on the great ‘possibilities of such a co- 
operative system, Mr. A. EK. du Pasquier t points out how 
extremely valuable a joint system of this nature or a supply 
from a power company may be to a colliery, in industrial 
crises, and how important it may be to be able to wind, venti- 
late and pump without having to get up steam. 

The careful perusal of an article on ' Public Electric Power 
Supply to Collieries,” by Mr. W. B. Woodhouse ft is recom- 


mended. Mr. Woodhouse points out that there are three: 


ways in which advantage may be taken of a public supply :, 
(1) As the sole source of energy, (2) as,a user of surplus power, 
and (3) as a standby. 

“ Whichever use is made of the supply, the general principle 
remains unaltered —that public supply, like the public supply 
of water or of transit facilities, is a form of co-operation in 
which advantage is taken of certain economic conditions to 
reduce cost. | 


* Some of the chief- waste heat stations in the North of England are 
described, and the success of the movement generally is indicated in 
Tus ELECTRICIAN (Mining Issue), Mey 12, 1911, p. 109. 7 

t “ Proceedings,” South Weles Inst. of Engineers, Vol. XXVIII. 

$ THE EvectriciaN (Second Mining Issue), May 12, 1911, p. 45. 


c 


THE ELECTRICIAN. 207 


“This principle is often obscured by a consideration of 
details, such as the relative efficiencies of various types of 
generating machinery ; but it is firmly established on sound 
economic grounds, and the future must see an enormous 
extension of the use of the public supply.” 

A perusal of the voluminous discussion that has taken place 
on the two systems of winding, namely, steam and electrié, 
convinces us that neither side understands the other’s speech. 
Some engineerssare of the opinion that when mines have their: 
own power station it is cheaper to adopt an electric winder, 
even if it means an extension of the power station, on account 
of the lower operating expenses and attendance. Such 
opinions would be more valuable were they supported by 
figures giving the actual or probable saving resulting from an: 
extension of the power station to supply the electric winder. 
In the absence of figures the author believes that such an 
extension, instead of being economical. would result in an 
appreciable all-round increase in the cost per unit, and his 
belief is based on the many systems of charging that have been 
devised by power supply authorities so as to enable them 
profitably to connect to their networks loads of a similar kind. 

Other engineers hold the view that for most heavy winding 
schemes steam operation is the only commercial proposition. 
The existence of a large number of exceedingly heavy electric 
winding engines tends to discount this view, as also does the 
fact that the principal makers of steam winding engines have 
modified their designs in order that the machines may be 
electrically -driven. 

In certain of the discussions before the engineering institu- 


tions, and in articles which have appeared in the technical 


Press, remarkable figures, supposed to represent working costs, 
have been given. One is compelled to view with suspicjon 
all records in which small coal is said to be of ms value, and in 
which comparisons are made between an obsolete steam 
winder and a modern electric winder. If small coal were of no 
value, the investing of considerable capital, to say nothing of 
the appointment of State-aided research committees, for the 
purpose of founding industries having small coal as the raw 
material, would appear to be misdirected enterprise. 

Many of the figures that have been given, by both sides, 
are based on what the author considers to be wrong assump- 
tions. For instance, the advocates of the steam winder persist 
in basing their arguments on guaranteed performance when 
the winder is wcrking to the ideal cycle, whereas the only 
figure of the least commercial interest is the all-year perfor- 
mance, as it is this which makes or mars the balance sheet. 
Advocates of the electric winder sometimes base their reasoning 
on the local power station and introduce terms, such as 
peak, demand, load factor and diversity, which bewilder the 
would-be user. Figures as to cost have been given which, 
if they are not fanciful, are disgraceful. Thus, in one case, 
a large firm of manufacturers in arriving at the working costs 
per kilowatt-hour at the power station solemnly declares that 
the combined wages of a stoker, three assistant stokers, two. 
fitters, one assistant and two electricians in a Belgian power- 
station amount to 28s. 6d. per day. This corresponds to a 
trifle over 3s. per man perday! Had the development of the 
power load to depend for its success upon sweated labour it 
were better to close down the power stations : but those most 
competent to judge are of the opinion that the power station 
will lead eventually to the elimination of such labour from 
industry. Were it otherwise the author, for his part, would. 
join forces with those who oppose the electric drive. 

A striking contrast is furnished by the Rand go!d mining field, 
South Africa, where electrical energy is used to a greater extent 
than in any other mining centre. The supply area follows the. 
reef over a length of abcut 50 miles, most of the shafts and 
surface works lying within a strip of a few miles in width. 
Power is supplied by the Victoria Falls and Transvaal Power 
Co., Ltd., and its subsidiary, the Rand Mines Power Supply 
(‘o., both concerns being controlled and operated by the same 
staff. Although this power scheme has been described on 
many occasions, it is thought that a brief reference may not 
be out of place since we shall be dealing at some length with 
the winders in this area. Moreover, there are many undeve- 
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loped areas in Britain which are potentially superior to South 
Africa from the point of view of power supply. 

Fig. 2 * is a skeleton map showing the Power Companies’ 
area of supply. The black dots represent consumers, and the 
circles the mines not connected to the system. There are four 
generating stations, three being situated along the reef and 
one at Vereeniging on the Vaal River, some 35 miles south of 
Johannesburg. The latter section feeds into the Rand system 
at Robinson, which may, therefore, be treated as a fourth 
source of output along the Reef. 

The main features and size of the equipment may be gathered 
from the following figures :— 


Number of generating sets ........0cceccseccscsssescusceces 21 
Total rated KVA Of p, oc... ccccececseccecsecectcececceeucs 216,000 
Number of large transformers ..............ccscscececeeeecs 63 
Total rated kVA of ii. +, °- E a 382,000 
Number of smaller transformers .............ceccsceeeeeees 321 
Tots] rated kVA of E E A ET ETE E 302,000 
-Mileage of 80.000-volt overhead three-phase circuits ..... 136 
»  40,000-volt ,, 9 i. norssi BO 
3 20,000- volt s M `? dessa 93 
ag 20,000-volt underground ,, ee ° a 49 
ee 10,000- volt overhead s pn ened 40 
a miscellaneous low-tension ,, = poo 2) 


In addition to the supply furnished by the above companies, 
three groups of mines, namely, Randfontein, East Rand 
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Proprietary and Kleinfontein, furnish their own power, the 
‘three together representing generating plant of approximately 
51,000 kW. 

Contracts have been entered into for a period of not less than 
12 years at 0-525d. per unit as long as the monthly load-factor 
is above 0-70, the load-factor being based on the hour of 
‘maximum consumption. Provision 1s made for a periodical 
revision depending on the cost of production, and for a division 
of profits with the consumers. 

Exclusive of winches there were in operation in this area 
in 1916 no less than 143 electrically-driven winding engines, 
. of a combined continuous rating of about 75,000 H.P., with an 
average of 520 H.P. The 13 mines of the Central Mining Rand 
Mines Group, which have contracted with the supply company 
for the whole of their power requirements, crush about 8-5- 
million tons of ore per annum, and produce about 36 per cent. 
of the total gold output of the Transvaal, or about 14:5 per 
cent. of the total gold output of the world.f Not counting 
winches, at the end of 1914 there were 69 electric winders in 
use by or on order for these mines alone. 


*Mr. B. Price, ‘‘ Transactions,” South African Inst. E.E., 1916; 
also THE ELECTRICIAN, Feb. 23, 1917. 

+ J. H. Rider, ‘‘ Journal’’ Inst, E. E., p. 609, 1915. The world’s 
output of gold for 1916 was about £95,725,000. The Transvaal contri- 
buted £39,485,000, or 41 per cent. The mines under the administration 
- of the Central Mining and Investment Sed ip (Ltd.) produced £17,000,000 
or nearly 18 per cent. of the world’s production 
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Since the mines of South Africa work a low-grade ore, said 
to average about 26s. per ton,* it will be seen tbat strict 
economy is essential. The fact that coal having a calorific 
value ot 12,000 British thermal units per pound can be obtained 
in Suutb Africa at 8s. to 12s. per ton, negatives the idea that 
the electric winder is less economical tban the steam winder 
when a supply of low-price coal is available. Accerding to 
Mr. J. N. Bulkley t careful comparisons have shown the costs 
to be in favour of electrie winding, the saving in the case of 
some of the deep shafts in South Africa amounting to-at least 
6-25d. per ton, one unlooked-for result being a marked decrease 
in the cost of maintenance of shaft guides owing to-the steadier 
turning moment of the electric winder. 

Those who prefer to think in thousands of pounds per annum, 
instead of in pence per ton, will find Mr. Bulkley’s Paper 
helpful. In one station under his charge it appears that a 
complete change from steam-diive to electric was made. 
At the time of the change the milling capacity was increased 
from 15,000 to 17,000 tons per month, and a new compressor 
having 33 per cent. more capacity installed. A study of the 
steam power costs for the last two years the plant was in 
operation and electric power costs for a year's service showed the 
saving in favour of the electric drive to be £8,400 per annum. 
without making any allowance for the increased power re- 
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quired by the additional tonnage treated and additional ai? 
supplied. | 

. Dealing with the position of electricity in mining in South 
Africa, Mr. C. F. Mackness f pays the fullowing tribute to the 
engineers on the Rand :— 

“The winding problem has been boldly faced and treated 
with the practical common sense that is one of the character- 
istic qualities of the engineers on the Rand, and the systems 
used have been adopted, not at haphazard, nor by slavishly 
following European practice, but after careful study and 
selection of the systems best suited to the conditions of the 
country and its mining methods.” 

If with only a single industry to rely upon an unqualified 
success can be made of the power scheme and of the electrical 
operation of heavy mining machinery in South Africa, !t 
needs no argument to prove that the chances of success must 
be very much greater in countries having many heavy indus- 
tries to fall back upon, particularly when the said industries 
are closely allied. But, as we have said, the verdict as to 
whether the electrically-driven winder is or is not a commer 
proposition. can well be left to the mine manager to decide. 
The recent appointment by the President of the Board of 
Trade of a Committee “To consider and report what steps 
Do Dlg a E S ee e ee e 


* J. N. Bulkley, ‘‘ Transactions,” Am. Inst. Min. Eng., p. 355, 1916 
t Ibid. 
t Tue ELECTRICIAN (Second Mining Issue), May 12, 1911, p. 15. 
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... to ensure that there shall be an 
adequate and economical supply of electric power for all 


classes of consumers,” is decidedly encouraging. The only | 


help we as electrical engineers can give to make the electric 
‘winder a commercial proposition at home, is to get rid of-our 
present notions regarding the importance of lighting, heating 
and cooking, and to raise the power supply question from a 
parochial one to a national one. On this side of the subject 
there is nothing more to be said, and we are free to turn our 
attention to technical matters connected with the winder. 
For the purpose of serial publication in THE ELECTRICIAN 

the article will appear in about 25 parts, which may be broadly 
divided into the following sections :— l 

(a) Mechanics of the Winder. 

(6) Winders for Vertical Shafts. 

(c) Winders for Incline Shafts. 

(d) Winders for Compound Shafts. 

(e) Electrical Equipment of Winders. 

(f) Mechanical Equipment of Winders. 

(9)}Particulars of Notable Winders. 
‘These will be considered in the order named, but before making 
a start on the first section it is desirable to give a few intrc- 
ductory paragraphs of a general character. l 


(To be continued.) 


Experiments on Tribo-Electricity.* 
By P. E. SHAW, B.A.. D.Sc. 
THE TRIBO-ELECTRIC SERIES. 


The term “ tribo-electricity ’’ is used in O. D. Chwolson’s ‘‘ Traité 
de Physique.” This term is a convenient equivalent for frictional 
electricity (rpt37—a rubbing). | 

L*ttle exact knowledge of tribo-electricity has yet been accumu- 
lated, and this subject has certainly not been raised to the dignity 
of a quantitative science. This Paper contains an account of experi- 
ments in which the conditions of the solid bodies rubbed together 


“have been greatly varied. Thus, temperature has been changed 


both before and during friction ; the surfaces used have been rubbed 
with considerable pressure while hot ; they have, wherever possible, 
been rubbed together when flexed; and they have been prepared 
before rubbing by being ground and polished in various ways. Much 
information has thus come to light as to the electrical surface con- 
ditions of a variety of solids. | 

The data available on the subject lack coherency. The electrical 
effects obtained by friction were often found to be irregular, partly 
because rubbing necessarily affects, perhaps destroys, the surfaces 
under investigation, so that friction, especially if violent, may in effect 
give rise to surfaces of a new kind. 

The author then proceeds to give a summary of recent investiga- 
tions, from which various hypotheses emerge ; for example, that a 

polished surface is always positive to a small surface of the same 
material, that a more dense surface is positive to æ less dense one 
of the same material, and that dust proceeding from a body is 
negative to the material it leaves. Anomalous results have been 
obtained from some substances, such as glass, which is positive to 
silk but becomes temporarily negative if the temperature is suffi- 
ciently raised. This behaviour is, however, characteristic of many 
and probably all solids. 

An attempt is made to arrange solid materials in a tribo-electric 
series, and the tables presented by various observers are discussed. 
From these data, and from various experiments of the author, a 
fuller series is deduced, and some investigations on the behaviour 
of mercury and the peculiarities of flexible sheets are described. 

Qn the simple electronic theory of tribo-electric phenomena there 
are free electrons close to the surface of solids which readily leave 
the surface when rubbed. The materials high up in the series are 
supposed to be characterised by having electrons specially free to 
leave. This theory, as it stands, does not account for the presence 
in the table, mixed in among insulating bodies which are poor in free 
electrons, of metals and alloys, all peculiar for their richness in free 
electrons, nor does it account for various effects which are 
striking and consistent enough to call for an explanation. 

With more refined experimental methods the subject will advance, 
no doubt, from its present stage; but the process will be slow. 
Quantitative work on materials in vacuo cannot easily be done when, 


* Abstract of a contribution to the “ Proceedings ” of the Royal 
Society. 
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as here, considerable mechanical force has often to be applied to the 
materials. But this is not the only reason for expecting slow pro- 
gress. The materials possible to be tested are unlimited, and 
generalisations should not be based on a few instances only. 

In the last few years the surface conditions of solids have been 
investigated from new standpoints. For example, H. L. Curtis 
has observed enormous change (as much as one hundred million-fold) 
in the surface conductivity of insulators as the relative humidity of 
the a'r over the surface varies from 20 to 90 per cent. This brings 
in the moot subject of adsorption, which one would expect to have a 
bearing on tribo-electric effects. Mr. C. Hayes and the author have 
observed a direct connection between dampness of a surface and the 
sign of the charges it gives when rubbed. Again, J. W. French has 
discovered that the surface of artificially polished glass to a depth of 
5p is of a peculiar nature, differing in cohesion from the main under- 
lying material. Mr. Hayes and the author have found that the 
surface of polished glass has under some conditions a neutral state. 
In this state it yields neither positive nor negative charges. This 
effect is found only in the artificially polished material. 

This Paper is meant to be the first of a succession on the subject of 
tribo-electricity. Some quantitative work has already been done 
on various branches of the subject—e.g., the influence on the surfaces 
about to be rubbed of (1) low vacua; (2) electric high- potential 
discharge ; (3) various liquids. The following is a summary of the 
chief conclusions so far arrived at :— 

1. The tribo-electric series, in which solid materials are arranged 
in order according to the charge they acquire when rubbed together, 
is reliable with due precautions. Common solid metallic and non- 
metallic elements, interspersed with a great variety of compound 
materials, occur in this series. s 

2. Most solids are found to alter their place in the series if heated 
above a certain temperature, which is specific for each material. 
This temperature is called the critical temperature. The surface in 
its new condition is termed abnormal. 

3. The series may be divided into an upper group (A) and a lower 
group (B). It is found that these groups have tendencies contrary 
to one another as the surfaces of the materials are rendered (a) matt, 
or (b) abnormal, or (c) pressed, or (d) flexed. If under any of these 
agencies Group A becomes more positive forming, Group B becomes 
more negative forming, and vice versa. This principle is here called 


duality. It is possible that the phenomena observed by Héséhous 


with radium may be another case of this duality of action, for 
glass is in Group A and ebonite in Group B. 

4. Anomalous effects are observed when liquid mercury is used as 
one of the materials, its behaviour being quite unlike that of solid 
surfaces. 

5. As to theory, it is suggested that the prevalent idea that the 
electric double Iayer, existing at the surface of solids, has the negative 
layer outermost in alt cases is incorrect. Normally, the materials 
in Group A would have negative outermost, those in Group B having 
positive outer-most. Orientation of surface atoms would give rise to 
changes in the disposition of the two electric layers, andso account 
for observed effects. l 

6. Tribo-electricity undoubtedly affords a means of extraordinary 
delicacy of discriminating between materials apparently alike. 


The “Overshooting’’ of Metal Filament Lamps.— 
The “ over-shooting,” #.¢e., the excess of current that occurs 
when metal filament lamps are switched into circuit, was 
observed very shortly after the introduction of these lamps, 
and has been discussed by various observers. Although the 
duration of the effect is short—rarely exceeding a tenth to a 
fifth of a second—it may give rise to various difficulties, and 
has been observed particularly in the larger gas-filled lamps. 
According to the experience of Mr. C. J. Berry, given in the 
“ Electrical World,” the effect should not, however, be suffi- 
cient to cause fuses to blow or circuit-breakers to open, pro- 
vided the protective apparatus is properly rated and has a 
suitable time of action. The maximum initial current was 
found to be about seven times the steady value. In gas-filled 
lamps the effect is accentuated somewhat by the cooling effect 
of the gas. When alternating current is used the heating 
and cooling of the filament may appreciably distort the 
natural wave form, and the degree of over-shooting depends 
to some extent on the conditions of magnetism in transformers. 
In general the presence of reactance tends to restrict over- 
shooting. 
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Editorial and Publishing Officess— 
8, BOUVERIE STREET, LONDON, E.C. 4. 
Telephone: City 9853 (4 lines). Telegrams. “ Benbrotric Fleet London.” 


Public Utility Under- 
takings and the War. 


We think it will be agreed that it is of the greatest 
importance that utility undertakings should be maintained 
m a condition of prosperity during the war. This remark 
applies more particularly to companies engaged in this 
class of work because they are more dependent upon the 
public investor, but it applies also to a marked extent to 
municipal undertakings also. Under present conditions the 
public utility company is in rather a peculiar position. It 
has certain very defined obligations towards the public, 
and irom this point of view its plant should be maintained 
in good condition so that a proper service can be rendered. 
At the present time, however, there are manv difhcuthies 
in permitting extensions to be made, even though such 
extensions are required in connection with war work. 

There is the further point that a public utility company 
is not in the same position as a manufacturing concern, 
It is not able in the same way to take advantage of war 
demands, and consequently excess profits are improbable. 
On the other hand, no utility undertaking can profitably 
stand still; it should continually expand and it should 
supply a public demand which is increasing. In other 
words, it should be continually spending capital and, there- 
fore, should be in a position to obtain capital on reasonable 
terms. Here it is that such an undertaking is at a dis- 
advantage. It may be thought by some people that it is 
of no great consequence whether these undertakings pay a 
good dividend or whether during the war the dividends 
fall off. Actually, however, it is important from every 
point of view that the dividend should be maintained, and 
not only maintained but increased. Owing to the demands 
for money by the Government, and the higher rate of 
interest which the Government is willing to pay at the 
present time, it is obviously more difficult for undertakings 
of this kind to obtain capital on the same terms as hitherto. 
If, then, the dividends fall there is less inclination on the 
part of the public to invest their money in such directions. 
Further, there is the more remote effect, namely, that if 
dividends fall the shareholders have less money at their 
disposal and are, therefore, less able to support the claims 
which are daily set forth on behalf of the Government. 

The position is more particularly difficult if dividends 
are limited. In this country, at least in the case of clec- 


tricity undertakings, the limitation of dividends has not | 


been introduced. Inthe United States, on the other hand, 
as is pointed out in an article by Mr. H. A. WaGNER in a 
recent issue of the “ Electrical World,” public utilities are 
regulated by Commissions. Consequently, their profits are 
not se much dependent upon the skill and foresight of the 
management, but are limited to what may be laid down 
from time to time as a fair rate of return upon the capital 
invested. On the one hand, the public is protected by 
virtual limitation of dividends ; on the other hand, a loss 
by the utility is not so limited. Under war conditions this 
introduces .a situation which is unsatisfactory to the 
investor. The purchase of public utility stock may become 
a gamble on the part of investors, and if this is tc be the 
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case it follows that the chance of obtaining adequate 
service must also become a gamble on the part of consumer. 
In Great Britain the tariff charged by electricity under. 
takings can be raised, and this has already been dore 
repeatedly, and in some cases the aid of the Board of Trad: 
has been invoked to allow alterations in the maximun 
charges. In the United States there is little doubt tha 
similar steps must be taken by the Commissions. In othe: 
words, it will be necessary for them to eliminate the ris: 
that the tariff mav be insufficient to provide operatinz 
expenses, fixed charges and dividends ; that is, it will te 
necessary for the Commissions to maintain a normal: 
prosperous financial conditien of the public utility under- 
takings. In Great Britain we are inclined to allow matter 
to proceed ina more haphazard fashion thar in some othe: 
countries, and, therefore, the financial conditions in suci 
cases are lable to be unsatisfactory. {t is necessary, 
however, to realise that it is Important to maintain th 
financial prosperity of these undertakings, and dividend 
are the true indication of prosperity in nine cases out of ten, 


Reviews. 
—»_— 


By TERRELL CROFT. (London: The Hi 


Practical Electricity. | 
10s. Gad. 


Publishing Co.) Pp. xiv. -- 646, 
The choice of the title of this book seems rather unfcrtunate 
owing to the possibility of confusion with Ayrton and Mathers 
well-known book bearing this title, the first edition of which 
appeared in 1886. . 

This is a beginner's book, its object being, to use the authers 
words, `“ to present the fundamental facts and theories relating 
to electricity and its present-day applications in a straight- 
forward, easily-understood way for study by any man, of little 
mathematical training, who desires to acquire a working kno¥ 
ledge of the subject.” The avoidance of mathematics, how- 
ever, has not led to unsound treatment, and the book will lx 
found a safe guide to anvone desirous of obtaining an elemen 
tary knowledge of the fundamental facts of electrical enm 
neering. The author has spared no pains to make his desenp- 
tions as clear as possible, and his illustrations—which appear 
À Ample use is alw 
made of analogies to help the reader to understand various 
phenomena. 

In the introductory part of the book, dealing with matter 
and the electron theory, the modern views of electricity ar 
discussed. Instead of keeping to the usual way of expres 
ing large numbers—e.g., 16:83 x 10*—however, the auth 
occasionally indulges in such expressions as “ there bem: 
likely about 17 million, million, million, milliion—that 1s. 
16,800,000,000,000,000,000,000,000 electrons in every oun 
of every kind of matter.” To us, such expresions are quite 
unintelligible, however clear they may be to the non-mathe- 
matical reader. If such numbers are merely intended to be 
imposing, the effect might be enhanced, for example, by est 
mating the number of electrons in the earth. 

The fundamental ideas conceming magnetism and elev- 
tricity are then considered at length. One or two points call 
for comment. The author's definition of the practical unit o! 
resistance is out of date, for we must now specify the weight o 
the column of mercury of given length and uniform erns 
section. Again, in discussing Ohm's law, we are told : “Ohm s 
law is merely a specific statement, as applied to the electr 
circuit, of the very important general law which governs . 
physical phenomena. This general law is : The result produce 
is directly proportional to the effort and inversely proportional lo 
the opposition. This general law applies to all circuits—elee- 
tric, magnetic, hydraulic, pneumatic, heat, &c.” The state 
ment in italics would need a very broad interpretation to make 
it acceptable to physicists, and can scarcely be called a law in 
the same sense as Ohm's law. ‘Electromagnetism 13 also 
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‘treated fairly fully, and ameng the examples worked out, 
lifting magnets are included. We are not convinced, however, 
that practical calculations are simplified by using the ampere- 
turn as the unit of magnet »motive fo ‘ce, nor do the units “ rel ” 
-and “ perm ” for reluctance and permeance appear needful. 

There is a good description of primary cells and of storage 
batteries, after which the author proceeds to consider self and 
mutual induction and their effects. This leads to practical 
applications, and the second half of the book is devoted to 
continuous-current generators and motors, alternating-current 
generators, vector diagrams and alternating-current circuits, 
polyphase systems and transformers. 

It will be seen that the author covers a very wide range, and 
his work can be recommended equally as an introduction to 
more advanced treatises or as a text-book on the fundamental 
principles of electrical engineering. l 

STANLEY PARKER SMITH. 


The Design and Construction of Industrial Buildings. By 
e Kaun. (London: Technical Journals, Ltd.) . xii.+ 63. 
7s. 6d. net. 


Mr. Kahn deals with an important and fascinating subject. 
‘There have been very rapid developments recently in the 
design and erection of industrial buildings, especially in the 
United States. It is not too much to say that the history 
of a factory and its ultimate cost of production is largely 
determined by its initial lay-out. 
author remarks that manufacturers in the United States are 
prone to think of the appearance of the works 10 years hence. 
Buildings are designed with a prophetic eye, commonly as a 
series of standardised units to which additions can easily be 
made without prejudicing the harmony of the whole. To 
acquire an old building and adapt the plant thereto is, the 
author holds, an essentially erroneous plan. The building 
should be erected round the equipment, and should be 
secondary tq its proper lay-out. 

In the following chapter on general planning of the works, 
‘the author explains how, the annual output being determined, 
tthe necessary floor area is allocated to each department, the 
natural course of operations throughout the factory being 
sketched out, and the plan gradually evolved. Methods of 
construction and relative costs, natural and artificial lighting, 
heating and ventilation, plumbing and drainage are discussed 
in succession and there is a final chapter on the architectural 
treatment of the factory building. 

A feature of the work is the series of plates, representing 
typical factories, many of which are well worth studying. 


Correspondence. 


THE IMPROVEMENT OF THE TURBO-ALTERNATOR. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sır: Your readers who are concerned with the design or 
use of large turbo-alternators must have read Mr. Behrend’s 
letter in your issue of June 7 with the greatest interest. 
Mr. Behrend has had a unique experience with the develop- 
ment of large electrical machines, and to have the benefit of 
his experience with this particularly difficult class of work, is 
of the greatest value. The construction that Mr: Behrend 
advocates, which for the sake of brevity may he called the 
unpierced-plate construction—the plates being unpierced at 
the vitally-important part, the centre—is ingenious in the 
extreme, and the writer would be the last to belittle the 
clever way in which Mr. Behrend has dealt with a difficult 
problem. Mr. Behrend’s letter makes it clear that he and the 
writer have in common the sole ultimate object of producing 
the most perfect construction, and therefore, being in agree- 
ment in principle, it is most desirable that they should think 
clearly concerning the matters of degree on which they differ. 

An important matter, and one that Mr. Behrend does not 
appear to apprehend clearly, is thet soundness is not imparted 
to steel of the kind in question as a consequence of work that 
4s done on it under the forging press. If the fimshed forging 
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is to be sound, whether it be the plate or bolt or shaft end of 
the plate construction, or the rotor of the solid construction, 
the ingot from which it is made must be sound, and, conversely, 
if the ingot is unsound, then no matter what may be the form 
of the forging, it must be unreliable. Thus, whether the solid 


rotor, or Mr. Behrend’s construction is used, there is equal 


and complete dependence on the soundness of the ingot. To 
obtain a sound ingot, the steel-maker knows that there are 
certain essentials to be observed. The materials must be 
pure, the steel must be thoroughly “ killed,” the temperature 
at which the steel is poured must have just the correct value, 
the ingot mould must be correctly designed, &c. The steel- 
maker knows that if the proper precautions are taken, the 
resulting ingot is entirely dependable. oa 

It is, therefore, clear that forging does not impart. soundness 
to steel. Then what is the object of forging steel? It is to 
improve the ductility appreciably and the strength slightly. 
Steel is not a homogeneous isotropic substance. It is essenti- 
ally a complex combination of iron and carbon and the crystals 
of which it is composed are of the kind known as allotrio- 
morphic, that is, the crystals internally have perfect symmetry 
but externally conform to no regular geometrical pattern. 
As the crystals separate out from the cooling fluid (with steels 
of the composition in question), the first that form are com- 
posed of iron in its purest and softest form, known as ferrite. 
The effect of this pure iron crystallising out is to increase 
the percentage of carbon in the remainder of the fluid. The 
temperature of freezing is thereby lowered and there has to 


Fic. 1.—DISTRIBUTION OF STRESS IN SCREW THREADS OF NUT AND 
BOLT HAVING EXACTLY CORRECT THREAD PITCH. 


be further cooling for further crystallisation to take place. 
As the cooling continues, more crystals of pure iron are formed 
and the percentage of carbon in the fluid increases until it 
reaches the value of 0-89 per cent., when the remainder freezes 
en masse. After complete freezing, steel of this kind consists 
of a network of soft iron formed round hard crystals of eutectic 
steel known as pearlite. Now, ductility represents the: 
capacity of the ferrite to flow into the cracks that deformation 
causes in the hard pearlite. The result of forging is to elongate 
the ferrite masses in the direction in which the work is done 
and so the flow of the ferrite is facilitated when the steel is 
being deformed, preparatory to breaking. Further, the 
elongation of the ferrite masses in this way reduces the area 
of them in planes at right angles to the direction of working, 
and as the ferrite is much weaker than the aggregate, the 
strength of the section is somewhat increased. The question 
arises, is sufficient work done on the rotor forging to give the 
steel the required ductility ? The question is answered by 
taking tests of bars cut in various directions from various 
parts of the rotor. Test pieces in the radial direction at the 
part corresponding to the bottom of the tooth, that is, in the 
direction in which the minimum work 1s done, show an elonga- 
tion in the case of the steel in question of at least 16 per cent. 
on 2in.—a perfectly satisfactory value. Test pieces taken 
from bars trepanned from the very centre of the rotor show a 
similar ductility and a strength only slightly lower than at 
the end of the shaft. As the writer pointed out in the Paper 
to which Mr. Behrend refers, by careless forging, internal 
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cavities can be formed at the part where the rotor is forged 
down from the body portion to the shaft portion, but with 
ordinary care such fractures cannot occur. 

Another important matter is the stress in the bolts of the 
unpierced-plate construction. Mr. Behrend’s statement that 


he “ believes ” that very complete contact between the threads - 


of the nut and bolt is ensured by employing ductile steel and 
by the initial stress in the bolt, indicates that this vitally- 
Important factor of his design has not received the full in- 
vestigation it merits. It has to be remembered that the part 
of the nut in the bolt is extending (clasticallv), due to the 
pull, and the nut is compressing (elastically). The result is 
that the stress on the threads at the bottom of the nut 1s 
‘decidedly greater than at the top, and the very complete 
‘contact that Mr. Behrend “ believes ” is obtained is not pos- 
sible. Fig. 1 shows the variation in stress in the nut threads, 
and it wil: be seen how great is the concentration of stress at 
the bottom of the nut, where it is about five times greater 
than at the top. The calculations on which the curve is based 
ate fully borne out by determining the stress optically by pass- 
ing polarised light through an isotropic n.aterial according to 
Dr. Coker’s discovery. Fig. 2 shows such a photograph taken 
with a nut and bolt having an absolutely accurate thread-pitch. 
The colour effects cannot be reproduced, but the areas of the 
stress circles at the hottom of the threads indicate roughly, 
nevertheless clearly, the variation of the intensity of stress in 
the length of the nut. Further, it will be seen that if the nut 
pitch is ever so slightly less than the bolt pitch, the threads 
at the top of the nut can carry but little of the load and the 
lower threads must be dangerously over-stressed. With a 


thread-pitch of four to the inch an error in pitch of less than ` 
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half a thousandth of au inch would result in a stress in the 
lower threads greater than the ultimate strength of the material, 
even though the bolt extension might he indicating an average 
stress in the bolt of only 40,000 lb. to the square inch. ‘The 
reason why a nut and bolt seldom give trouble, although so 
imperfect a piece of mechanism, is that local over-stress is 
relieved by the metal yielding placsticelly. In the presence of 
intermittent stress, however, plastic flow 1s the first step in 
the process of fatigue failure, and it 1s for this reason that 
whenever subject to rapidly varying stress, the nut and bolt 
has been found to be most unreliable. Mr. Behrend claims 
that the intensity of the intermittent stress is so low that it 1s 
incapable of causing trouble. It 1s to be renrembered, how- 
ever, what great local initial stress may be present and even a 
small superimposed intermittent stress may be fatal. Taking 
Prof. Field’s own figures, it means that on each bolt « load 
of about 8 tons is applied and removed over two and a half 
million times a day—a duty that cannot be dismissed as having 
a negligihle effect. The writer believes that Mr. Behrend 
would be well advised to study the question of the stress in 
screw threads, and in particular he would refer Mr. Behrend to 
the valuable work done recently by Mr. Stromeyer, and by 
Mr. Rowland of the Technical School, Leicester. 

In summary, it will be seen that with either construction 
there is equal dependence on the soundness of the ingot from 
which the forging is made, and it becomes a question as to 
whether the chance of having the solia rotor forged improperly 
is so great that it is preferable to employ the unpierced-plate 
construction in spite of the indeterminate stresses in the bolts 
und the complete dependence on the accuracy of the many 
machined joints. Provided that it is backed by the full 
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guarantee of one of our large steel-n.akers, there can be no 
doubt that the solid forging is as dependable as any material 
that can be obtained, and the writer is convinced that such a 
construction, with its determinate and quite low stresses, is to 
be regarded as a far sounder construction tban cutting the 
rotor into a number of pieces and then holding the pieces 
together bv bolts. 

In his Paper the writer was careful to caution manufacturers 
thet although the solid rotor is the ideal construction, the use 
of improper steel or carelessness in forging could quite well 
lead to disaster. The case to which Mr. Behrend refers serves 
no other purpose than to emphasise this point, which, how- 
ever, should need no emphasising. Prof. Field stated clearly 
that American steel manufacturers would not guarantee that 
their steel was satisfactory for the duty, and if such was the 
case then Mr. Behrend had no alternative than to. look for 
some other form of construction. The gituation is quite diffe- 
rent over here where high-grade forgings, entirely suitable 
for the duty, are available. 

The writer cannot agree with Mr. Behrend that a failure 
of the unpierced-plate construction will be heralded by a 
change of balance that will give timely warning of the impend- 
ing trouble. Failure will be by a bolt snapping at the face 
of the nut, and the nut flying off with a stored energy of some 
20 foot-tons will produce results that cannot be forecasted 
with any certainty except that the engine-room staff will 
steer a course for the exits rather than for the emergency tnp 
valve. 

Mr. Behrend stetes that he adopted the construction he 
advocates elexen years ago for the reason that he had a failure 
with a solid forging ten years ago—clearly either imperfect 
chronology or an authentic case of occultism.—I am, &c., 

Sheffield, June 29. S. F. Barcray, Ph.D. 


WAVE VELOCITY AND CAPACITY OF HORIZONTAL 
HELICES. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sir: With reference to the article on the above subject by 
A. Press in THE ELECTRICIAN of June 7, it may be of interest 
to point out that the formula employed to calculate the induc- 
tance of the equivalent straight wire, taking account of its 
proximity to the earth and the electrical image induced 
therein, is an approximate one only. The approximation 
used is one specially to meet the case of long lines composed 
of wire of small radius r compared with its height k above the 
ground. 

In the present example, the radius of the “ wire,” f, 18 some 
5 per cent. of the height h, while its length is but slightly over 
twice its height. Hence a more exact expression would be 
(using the notation of the Paper) :— 
| | 2h 1 2h : 

L,=2( log. f t iD cm. per unit length.* 

"f 

Substituting the dimensions of the coil in this, we get 
L,=7-015; and hence z = i ve The velocity of wave 
propagation along the coil should therefore be (1/147°6) of 
the velocity of light. This result is considerably nearer to 
Dr. Fleming's value of 1/150 than the value obtained in the 
Paper. 


Employing the same correction in the calculation of the 
capacity of the helix, we obtain, 


9 8 
o= mfds. per cm. [V=velocity of light =3 x 10°), 
or, the total capacity of the helix 
210 x 10° ; 
==, 015 x9 x 10° =33-26 micro-mfds. 


This result is again somewhat closer to Dr. Fleming’s measu! 


value of 45 mmfds.—I am, &c., ar 
London, June 18. Puitirp R. Coursey, A.M.LE.E. a 


* CÍ.“ Bulletin ” of the Bureau of Standards, Washington, Vol. VILL 


ed 
P 
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Trade Parliaments and Their wW ork.* 


= By E. J. P. BENN. 
(Concluded from page 165.) 
: XI.—TaeE Position oF LABOUR. 


In concluding these articles a word or two further should be 
said about the position of Labour. Such opposition as exists 
to the Whitley Report comes from two parties who are the very 
ilast that one would expect to find associated in anything. The 
Whitley Report recommends that Joint Standing Industrial Coun- 
cils should be composed of equal numbers of representatives of 
-employers’ associations and trade unions, and that these coun- 
-cils should form the basis of acompletesystem of self-government, 
' The principle of the right of Labour to participate in trade questions 
which affect. the welfare of a whole industry is accepted by mode- 
rate opinion on both sides, but the reactionary type of employer 
who still thinks of the world as it was in 1914 is inclined to criticise. 
‘This man still fails to see that Labour has any interests in such sub- 
jects as raw materials or markets, and he fondly imagines that he 
will secure the co-operation of Labour and the abolition of restric- 
tion of output while keeping Labour leaders in ignorance as to the 
state of trade generally. On the other hand, we get the most 
forward type of Socialist, the syndicalist and guildsman, who 
‘dreams of a world from which Capital is abolished and declines to 
have anything to do with Joint Standing Industrial Councils on the 
ground that they are an attempt to perpetuate and bolster up 
what he is pleased to call the capitalistic system. Needless to say, 
neither class must be allowed to prevail. I need not bother here 
to answer the syndicalist who wants to abolish Capital, but I may 
perchance catch the eye and ear of some employer who has so far 
failed to grasp the true inwardness of Labour’s present demand for 
a share in the control of industry. There is no suggestion here 
that Labour should have any say in the control of the individual 
actions of an individual employer. The employer who has all 
the risk must be the final judge as to what he shall buy and what 
he shall sell and at what prices he will complete either trans- 
action; but in our conception of industry we have got far beyond 
the point when it is regarded as a matter of merely buying or 
selling by an individual. We have reached the stage when we 
can see that the welfare of each industry is a matter of vital impor- 
tance to the nation, also we now realise that all those engaged in 
that industry—-capitalists, managers, workpeople, travellers, shop- 
keepers, clerks and others—havea right to know that the industry 
as a whole is sound and prosperous and is likely to provide them 
with a means of living in return for the study and attention that 
they are prepared to give to it. . If, for instance, as has happened 
in many trades, our export business has not received the attention it 
deserves ; if there are markets which have never been exploited 
and demands that have never been satisfied, then Labour is entitled 
to look into these questions before it will give an answer to the request 
that will presently be made to do its best to increase production. 
Tf, on the other hand, materials are short, machinery non-existent 
and capital unobtainable or credit scarce, and, in consequence, it is 
necessary to ask Labour to go on to half-time, Labour will not,. in 
future, accept the mere statement of that position from an auto- 
cratic body of employers; it will demand the right to go irto the 
c'reumstances for itself and satisfy itself that things are really 
so. But apart altogether from the right of Labour to share in 
the discussion of what may be called general trade politics, there 
`s every advantage to be gained from such partnership. Every 
trade in the future will find itself in the position of wanting some- 
thing from the Government. It may want materials, it may 
want a tariff, it may want something to be done, and is much more 
likely to want something not to be done. It is perfectly obvious 
that if these demands upon the Government are made by a joint 
body, composed of employers and employed they are bound to 
receive more attention than would be the case if they came from 
one section only. 

Next, and last, if the new conception of industry is accepted, 
if we get both masters and men to look upon their calling as a 
branch of national service, we find for the first time the oppor- 
tunity of establishing between both parties that confidence the 
absence of which has been the cause of most of our industrial 
trouble in the past. It is only the small man that fears from any 
of these developments some damage to his own personal position. 
The larger conception knows that the individual interest is, after 
all, only part of a wider interest, and that the promotion of the latter 
is the true way to benefit the former. The idea of the control of 
industry by Joint Standing Industrial Councils is, after all, nothing 


* These articles are now published in book form by Nisbet & Ce. 
Price 1s. net. 


but a natural development follSwing upon the rise within the last 
couple of generations of the trade associations and the trade unions. 
» In conclusion, let me repeat a few of the sentences which sum 
up the whole of this great question. The betterment and develop- 
ment of our trade for the benefit of all those engaged in it and 
for the nation as a whole; development, trade by trade, onc trade 
at a time, the trade being the unit ; each trade asa branch of national 
service; each trade as a vital part of the social organism; the 
abolition of jealousy and secrecy and all that is born of ignorance 
and small-mindedness ; production as the source of all prosperity ; 
waste of material, or method, or of goods, or of effort as a crime 
against the community. When these ideas begin to be generally 
understood and applied we shall all be able to afford to smile at the 


_old days when we squabbled for the wages and profits which were 


insignificant beside what is thus made possible. There is far more. 
for everybody in each of our trades than has ever yet been got out of 
them, and if Labour and Capital will join hands in this new voyage 
of discovery the prospects of the future are indeed bright. 


Legal Intelligence. 
Prolongation of Dewar’s Patent. 


Last week Mr. Justice Sargant granted the petition of Sir Jas. Dewar 
for the extension of the term of his patent No. 13,638 of 1904 for 
‘* An improved method of absorbing gases, and the application thereof to 
the production of high vacua and the separation of gases.” 

In the course of his judgment Mr. Justice Sargant said he was clear no 
want of novelty had been made out, and the petitioner was entitled to 
full credit for the invention. Unfortunately for petitioner there was 
little opportunity at the time for the use of his invention for commercial 
purposes, or otherwise than for purposes of experimental research, for 
which he never desired to prevent its use. There was no use for liquid 
gas on a large scale or for commercial purposes, nor Was there any pro- 
duction of it in any quantities in this country. It was only when, in 
recent years, liquid air began to be produced and used in large quantities 
that metal containers became necessary. The petitioner was thus de- 
prived of any adequate return from his invention. He appeared to 
have taken reasonable steps to make the invention known and to get it 
taken up commercially. But, for the only two commercial purposes for 
which it appeared to be suited at first—namely, thermos flasks and 
electric lamps, sufficient vacua could be obtained practically by other and 
cheaper methods. It was not until the autumn of 1913 that the peti- 
tioner was enabled to make an agreement with manufacturers for the use 
of his invention on a large scale, and then the agreement was unfortu- 
nately made with a German firm, and was brought to an end by the war, 
after petitioner had received from them a single payment of £1,000 only. 
There was also great merit in the further part of petitioner’s invention 
which was consequential on and by way of addition to the others, viz., 
the discovery that, after their absorption by charcoal, cooled to a very 
low temperature, mixed gases might be emitted by a subsequent raising 
of temperature in proportions different from those in which they were 
originally absorbed, and so a separation of mixed gases might be effected. 
There, too. the petitioner’s failure to reap an adequate reward scomed to 
have been due to much the same reason as those which affected the other 
part of his invention. Neither the Crown nor the opponents made any 
case for differentiation between the several claims of the patent as re- 
gards extension. The petitioner had made out a case for the extension 
of his letters patent for a period which he fixed at five years from the 
expiration of the original patent. But, in view of all the circumstances, 
and particularly of the fact that neither the petitioner nor any assignee on 
licencee had hitherto established any manufacture in this country, and 
of the desirability that such manufacture should take place as speedily as 
possible, the grant should be on terms providing that he be bound to 
grant to any persons approved of by himor by the Board of Trade licences 
to use the invention to such’extent for such purposes, with such restric- 
tions and on such terms generally, asa duly qualified arbitrator appointed 
by the Board of Trade should determine. ' 


C. J. Weld-Blundell v. Stephens. 


' Last week, hefore Mr. Justice Darling and a special jury, plaintiff 
sought to recover damages from Mr. J. H. Stephens, C.A., for alleged 
breach of contract and professional negligence ; also special damages 
(£1,869) sustained by his alleged disclosure of a certain document. 

Defendant denied negligence, and counterclaimed for £48 for fees dae 
from plaintiff, who denied this liability. 

In 1915 Mr. Weld-Blundell became interested in the Float Electrical 
Co. (Ltd.), which manufactured mining lamps, and financed it to the’ > 
extent of £13,000. Being dissatisfied with the results, he employed Mr. 
Stephens to investigate the accounts and advise him, giving him a letter 
of instructions in which statements were made reflecting upon Mr. Low, 
a former manager of the company, and a Mr. Cummings, an accountant 
previously employed. The contents of the letter became known to Mr. 
Low and Mr. (‘ummings, who brought separate actions for libel against 
Mr. Weld- Blundell, resulting in verdicts and judgments for an aggregate 
of £1,869 damages and costs, the sum now claimed as special damages. 
Plaintiff contended that it was the duty of defendant to preserve the 
secrecy of his instructions and not to disclose a financial document. 

After hearing evidence, the jury found that it waa the duty of defendant 
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to keep secret the letter, that defendant neglected his duty. and returned 
the damages at £650. His lordship post poned entering judgment pending 
argument on the point of law whether plaintiff could recover from 
defendant damages given in respect of a libel committed by himself. 


A.E.G. Electric Co. (Ltd.) 


On Tuesday Mr. Justice Younger had before him a petition by the 
Board of Trade, to wind up under the Trading with the Enemy (.Amend- 
ment.) Act, 1916, the A. E.G. Electric Co. 

Mr. AUSTEN-CARTMELL said that was the lest of the three com panies 
formed by the parent company, of Berlin, the other two having been 
wound up by the Court on May 28. The business of the present com- 
pany had been wound up by order of the Board of Trade. There had 
been a reference to an arbitrator in regard to a large claim and counter. 
claim between the company and the Rio Tinte Co. The arbitrator 
(Capt. Riall Sankey) had found some difficult questions of law, which 
were now before Mr. Muir Mackenzie, ofticial referee. It was not thought 
that his decision would be available until after the Long Vacation, but 
the Board of Trade would like the matter settled before the Long Vaca- 
tion, and he suggested that the petition should stand over until July 2% 

His Lordship directed the petition to be put in the list for July 23. 


Patent Record. 


SPECIFICATIONS PUBLISHED. 


The following abstract from some of the specifications recently published have been 
specially compiled by Messrs. Mewaurn, Evils & Pryor, Chartered Patent Agents, 
70 and 72, Chancery-lane, London, W.C. 

Whenever the date applied for differs trom the date on which the application was lodged 
at the Patent Otficet he former is given in brackets after the tlle. 


1918 SPECIFICATIONS. 


Galvanic cells. (12 3.17.) 115.653. 
Method of and means for individual electric driving of machine tco!s, 
(44 17.) 115.685. 


3,585 SCHUSTER. 
4,882 ScHOLEY. 
such as lathes, drilling or milling machines. 


,867 Marks. (Sparks-Withington Co.) Electricaliy-operated diaphragm  herrs, 
(14.5 17.) 115.679. 
6,870 Stone &Co. (Walton.) Couplingsorconnectionsforetectriccables, particularly 


intended fur useonrailway vehicles. (145 17.) 115.680. 
6,871 STONE & Co. & Darker. Brush and a contact mechanism of dynamo- 
electric machines. (145 17.) 115,681. 
6,889 OrvitLe. Method otinstalling and dispesiticn of electrica 


equipment fcr moicr- 
road vehicles. (145 17.) 115.682. 


6.936 BritisH INSULATED & HeLssy CaBLEs (LTD.). aoe & HaArRRiscNn. Leading 
coilsfortelephonecircuits. (155 17.) 115.6 
7.206 Brown. Ionic electric relays. amplifiers or es (18 5.17.) 115.700. 


7.519 HamıLTON & HOLLAND. Means for preventing the oxidation cr westirg cf the 


electrodes in electric furnaces. (25 5 17.) 115,708. 
7.627 MarKs. (UnitedTelegraph&CableCo.) Telepraphrelays. (26 5 17.) 115,7(8 
8.478 SAHLIN. Electricfurnaces. (13 617.) 115,719. 
8.521 SrvyLces. Electrical switches. (15 617.) 115,721. 
8,622 Lucas, BREEDEN & Moore. Dynamo-electric apparatus for moter vehicles. 


(15.6 17.) 115,722. 
11,990 Axt. Ges. Brown, Bovert ET Cle. 
and current on direct-current units connected in parallel. 
12.460 ALEXANDER. (Kleinschmidt Electric Co.) 


Means for the desired distributicn cf Icad 
(21 8 16.) 109,769, 
Selectcr systems for telegraph type- 


writers. (30 817.) 115.757. 
43.332 ALLMANNA SVENSKA ELEKTRISKA AKTIEBCLAGET & LINCBLCM. Electrical limit 
switches. (179 17.) 115.761. 


18.935 S vITCHGEAR & Cowans & NEEF. 
1,048 Witson. Controlof dynamo-electric machinery. 
1.172 Marcont'’s WIRELESS TELEGRAPH Co. & SMART. 

electric telegraphy. (21:1 18.) 115,787. 
. 4,952 CarisTiAN. Electricrelays. (20 3,18.) 115.796. 


Magnetic blow-out fuses. (21 12 17.) 115,779. 
(18 1 18.) 118.786. 
Transmitting keys for use in 


APPLICATIONS FOR PATENTS. 


Note.—Names within parentheses are those of communicators of inventions. 


Apri! 30, 1918. 


Electric terminalattachment. 
Ignition magneto forexpiosicn engines. 


7,212 Ivey. 

7,226 Bassı. (20 6 17. Italy.) 

7,244 CLARKE. Magnetic apparatus for indicating verticality, &c.. in inclined budies 
submitted to centrifugal force. 

7,245 AsHcroFT. Manufacture of magnesium metai by electrolysis. 

7.252 Western Evectric Co. High-frequency signalling. (5 9 16. U.S.) 

7,261 JUuNGHANS, Driving mechanism for magneto lamps, &c. (14,5 17, Germany.) 


May 1, 1917. 


7,281 HoLtsprooxk. Contact-breakine devices formagneto-electric machines, &c. 
7,308 & 7.309 PoLinKOWSKY. Machineswitching telephone sys’errs. 

7.313 Boscy Akt. Gzs. Double-current dynamos. (5 5 17. Germany.) 

7.314 Boscu Axt. Ges. Doublecurrentdynamcos. (1 6 17. Germany.) 

7.325 FULLER ACCUMULATOR Cc. & Witson. Electrical distributors for internal com- 


bustion engines. 
May 2, 1918. 


7,355 HarcH. Meansofrezulating and measuring magnetic fluxes and forces in testing 
machines, &c. 

‘7.356 TorieLD. Jointed arms or brackets for incandescent electric or gas lamps. 

7.364 StHATTNER & WaLTon. Electric starters and controllers. 

7,387 Hawkins. Accumulator cells. (2 517. U.S.) 


May 3, 1918. 


‘7,406 Corson. Lockingincandescentlampsin holders. 

7.426 Lovesey & STEWART. Arclamp lower carbon holder. 

7,432 THwaites. Electrical instrument and method for detecting immersicn. passage 
and pressure of metallic bodies in fluids. 


7.443 Werc. Convertible electric fire. 
7.443 Wercu. Convertible electric fire. 
7.444 Monk. Electromagnetic trench mortar. 


(G.E. Co.) Electric vacuum cleaners. 
May 4, 1918. 


Electro-medical apparatus for diagncsis and treaimrent cf part al 


‘7.450 B.T.-H.Co. 


‘7,483 GREVILLE. 
deafness. 

7.491 Fiero ENGINEBRINGCO., Jones & Estcourt. Slip-rings for mzgnetcs. 

7.513 Laxton. Insuiatorcarriers for overhead telephone wires. 

7.514 B.T.-H.Co. (G.E.Co.) Methods of connecting electric conductcrs. 

7,517 Evviott Bros. & PHILtips. Magneto-generators. 
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May 6, 1918. e 


7,550 AUTOMATIC TELEPHONE MFG. Co. & Tomtins. Apparatus for correcting electric 
impulses. 

7,981 British WESTINGHOUSE ELectric & MFc. Co. Overload time limit relays icr 
eiectric circuits. {£7 517, U.S.) 

7.584 Lyman. Electric signal systems. 

7.596 MARCONI'S WIRELESS TELEGRAPH Co. & SHOENBERG. 


May 7, 1918. 
7,616 James & THOMFSON. Telephone. 
7,019 Fatc NBRIDGE & Lewsey. Electric apparatus for controlling curtains ard 
lights in theatres. &c. 
7.629 Western ELectrRic Co. 
7,649 BARTON. 


High-frequency generators. 


Flexible conductors. 
Switch for high voltage circuits. 


7.059 Brown, Electric relays. 
7.005 & 7,007 CLEVENGER. Electrolytic production of zinc. (75 17.U.S.} 
7,008 Grace. Control of magnteo electric generators for ignition purposes. 
May 8, 1918. 
7.080 GARRETT. Maintenance of electric oscillations. 
7,093 Duxbury & Hartl. Electric heating quits, blankets, &c. 
7,701 BarBour. Electric switches and starters. 
7.705 ASHCROFT. Manufacture of magnesium meta! or alloys by electrolysis. 
7.711 Western EvectricCo. Telephone systems. 
7,718 ALLGEME:!NE ELEKTRICITATS Ges. High-trequency machine with turbire cive. 
(24 1 17. Germany.) 
7.722 B. T.-H. Co. (G.E. Co.) Protective devices for electric circuits. 
7.727 ARMELIN. Dry batteries. 
7.745 Brush EvectricaL ENGINEBRING Co. (Aktiebologet Liungstrcms Angturtis3 
Prizing devices for electrical machines. 
May 9, 1918. 
7,770 Hope. Combined plug SOKET ana switch fittings for electric circuits. 
ay 10. 


7.824 MBACHER. Electric heating of rivets, stu ds. bolts. &c. 

7,890 RANSFORD. (Fabbrica Italiana Automobile Ferino.) 
and tension andj voltage regulating apparatus. 

7.891 Sreinsock. Transformer. 

7.€88 GHEGAN. Electromagnetic devices for use in signallingcircuits. 

7.905 Parker & SvitH. Trolley heads for electric traction. 


May 13, 1918. 


7.920 Branoy & WuHiprinctcn. Wireless telephony. 
7.957 CAMPBELL & Gow. Control of power absorbed in electric furnaces. 
7.901 Coprin. Electromagnetic separator. 


May 13, 1918. 


Electric couplings and bases combined. 

Sound magnifying device for telegray h relays. 

7.978 Tuomas. Trolliesorcotiectors for tramways, &c. 

7,988 Raven. Electriccut-outs. 

8.002 BritisHWesTINGHOUSE ELECTRIC & Mrc.Co.& MILLER. Motorcontro!systems 
8,029 COMPAGNIE GENERALE DE MAGNETOS. Magnetcs. (1 10 17, France.) 


May 14. 1918. 


8.036 Bromiey. Flange joints for electric arc welding on thin materials. 
8.038 Mever. Electric waterheaters. 

8,058 B.T.-H.Co.& Siers. Testing prime movers. 

8.065 & 8.070 HEAP. Relays. 

8.066 & 8.067 Heap. Sound detecting devices. 

8.069 Hear. Relaysorswitching devices. 

8.081 Hort. Electric generators. 

8 082 WHEATLEY. Electromafneticigniticon apparatus. 

8.994 Enison-Swan Co. & COPELIN. Incandescent lamps. 

8.097 Ware. Fire alarms. 


Minimum current cut 


7.964 Birt & Bown. 
7.974 Hicton, 


May 15, 1918. 


8.118 Mitter & Sanpers. Brushes. &c.. forelectrical machinery. 

8.129 Pearson. Cells forsecondary batteries. 

8.133 B.T.-H.Co (G.E.Co.) Antenna for wireless signalling. 

8.143 Secective Sicnat Co. & Lyons. Wireless telegraphic receiving apparatus. 
8.161 OLoHAM. Miuners'safety.&c.,electriclamps. 

8.162 OLDHAM. Galvanicbatteries. 

8.164 Hear. Contacting devices. 

8,168 BenwNnetTT&Garve. Electriclamp-holders. 

8.169 BENNETT& GARDE. Electricswitches. 

8.176 ExLey & LEITNER. Charging boards for accumulators. 


May 16, 1918. 
8,182 Davis. Electric light stick. 
8.188 TURNER. Contact-breakerson magnetos. 
8.200 NospuBaRA. Rotary electric machines. (16'517. Japan.) 
8.201 BaseBpe& SMart. Electricstampingor pu!verising machines. 
8.207 Levin. Eiectrolytic gas generators. (22 5 17, U.S.) 
8.220 NETTER. Eiectrothkerapeuticapparatus. (16 5 17, France.) 
8.224 HaviLaND& Morris. Electrical precipitation. 
8,226 ELLISGN & ANDERSON, Contfolofa.c. electric motors. 
8.227 Wa: KER. Junction boxes for electric circuits. 
8.242 BritisH Ever READY Co. & SHEPPARD. Protection of terminals cf battenes. 


May 17, 1918. 


8.273 BocKMAN. Electricinductionfurnaces. (12.8 17.Norway.) 

8.287 pe Forest. Radiosignallingsystem. (16 6 17.U.S.) 

8,288 ORLING'S TELEGRAPH INSTRUMENTS SYND. Detecting and recording situaticn ef 
submerged metallic obiects. 


8,290 Sykes INTERLOCKINGSIGNALCO. Electromagneticsignal reverser for railways. 


o 
Volunteer Notices. 
LONDON ARMY TROOPS COMPANIES VOLUNTEER ENGINEERS. 
Headquarters : Balderton-street, Grosvenor-square, W. 1 
Officer Commanding, Licut.-Colonel C. B. Cray, V.D. 
Orders for the Week. 

Captain of the Week.—Capt. E. G. Hemme 

Next for Duty.—Capt. W. Hynam. 

Sunday, July 7 7.—('ommandant's Parade: at Waterloo Station 8.45 a.m. 
for work at Esher. Dress: Drill Order with Haversacks and 
Water-bottles. Mid-day and tea rations to be carried. 

Monday, July 8, to Friday, July 12.—Drills as usual. 

Saturday, July 13.— Engineering Reconnaissance Scheme for Officers. 

Spkc1aL NoTICEs.—All drills will take place at headquarters unless 
otherwise stated. 
The medical officer will attend for the examination of recruits on 

Thursday evening at 6.30. 

ANNUAL CamMp.—This camp will be held at Esher from Aug. 3 to 

Aug. 11, both dates inclusive. Names can still be sent in. 


Jury 5, 1918. 


Commercial Topics. 
| 


Prices of Lead. 
The Minister of Munitions has issued an Order increasing the 
maximum prices of lead fixed by the Lead Order, 1917. 

Sheet lead is raised from £39. 103. to £41 per ton: lead pipe from £40 

1¢o £41. 10s. per ton, and red lead and litharge from £42 to £45 per ton. 
* * * * 
Australian Imports. 

The Commonwealth imports in 1917 from the United Kingdom 
were valued at £40,000,000 (compared with £47,600,000 in 1913) ; 
from the U.S.A. £15,500,000 (against £9,500,000); and from 
Japan £3,400,000 (against £900,000). 

Taking into account enhanced prices, the true position in regard to the 
-drop in volume of imports from the United Kingdom is greater than the 
figures show. . 

The Ministry of Munitions now issues ration permits for certain 
material to manufacturers, and the purchase of goods manufactured 
from such rationed material can be made without permit. 

* * * * 


National Health Insurance. 

The important changes introduced by the National Health In- 
surance Act, 1918, came into operation on the Ist inst. 

In cases of low wage earners, the employer has in future to pay the 
whole weekly contribution (7d. for a man, 6d. for a woman), including 
“the State contribution of ld. in cases to which it applies. He can only 
- deduct the same amount fiom the worker's wages as hitherto, but he can 
recover the State contributions (where payable) by making application 
to the Commissioners on the prescribed form before the end of the half- 
year following that in which the contributions are payable. 

Section 47 of the Act of 1911, under which an employer could pey con- 
tributioms at a reduced rate in consideration of his. undertaking to pay 
wages churing certain periods of sickness is repe: led. The employer is 
required in future to pay contributions at the full rate, and he has the 
right to make the ordinary deduction from wages, irrespective of any 

- obligati on he may be under to continue payment of wages during sickness. 

In future, therefore, employers will in all casea pay contributions at 
the rates of 7d. a week for a man and 6d. a week for a woman. 

But employers need not pay contributions for non-manual workers 
- whose remuneration, including the war increase, exceeds £160 a year. 

* * * * 


Industrial Syndication. 
We are informed that the detailed specitic scheme of syndication 
-whìch has been prepared and placed before the various firms in the 
brass industry by Mr. Howard F. Smith (a member of one of the 
Birmingham firms) is creating a vast amount of interest throughout 
the industry. 
Details are being examined and the scheme is gaining adherents at 
such a rapid pace that it is hoped before long things will assume a 
- definite shape. Mr. Smith believes that the combine must be formed in 
whe daylight of public opinion and particulars of his scheme are being 
circulated, not only to every firm both large and small, but also to 
most of the recognised Trade Associations in Great Britain, who are 
interested in the industry. The suggested scheme describes fully the 
whole process of syndication from the production point of view, such as 
the methods of re-shuffling the manufacturing resources of the firms in 
‘the combine, so that each will specialise on certain classes of products, 
and also from the selling and distributing aspect, whereby a tremendous 
- amount of wasted effort and overlapping will be eliminated. The whole 
- question of administration of the work in each factory of the combine 
is also discussed and finally the financial side is referred to. The proposal 
is for a 51 per cent. financial merger of all the firms taking part, each 
firm retaining 49 per cent. only of its own capital. On this principle 
«the profits are to be pooled and allocated and a revaluation of each 
firm to be made.every three years in order to level up matters. 


Electricity Supply. 


General. 


Aberdeen.—--A number of firms have asked the Harbour Board to 
give greater facilities for the supply of electricity in connection with 
the repair and outfit of vessels. 

Aberystwyth.—Prof. A. T. Jones is to report on the proposal to 
utilise the water-power in the Rheidol Valley in the generation of 

electricity. | 

Acerington.—The Electricity Committee has increased the salary 
of the borough electrical engineer (Mr. A. W. Clegg) from £400 to 
£500 per annum as from April last. 

Birmingham.—Owing to the recent advance of 2s. 6d. per ton in 
the cost of coal, the Council -decided on Tuesday to increase the 
- charges for electricity to low-tension lighting and power consumers 
-by 5 per cent. as from the reading of the June meters. 
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Derby.—a<A fresh agreement has been made by the Electricity Com- 
mittee for the supply of energy to the British Cellulose Co. 

It has now been arre nged to meet a maximum demand of, 3,000 kw., 
the company to pay for a minimum of a million units per month when the 
full supply is available, with a temporarily reduced minimum. The 
agreement is for three years, but determinable by 12 months’ notice. 

The Council propose to spend £20,000 for the provision of additional 
boiler and incidental plant. 

Haslingden.—The Council will supply electricity to the local mas- 
sage centre at Greenfield. 


Liandudno.—The Urban Council was informed last week that the 
past year’s income of the electric supply department was £11,463 
and the expenditure £13,189, leaving a deficit of £1,725, against 
£1,660 in the previous year, 

It is proposed to meet the deficit by obtaining £1,000 out of the rates 
and £726 from the reserve fund. 

The chairman of the Electricity Committee (Mr. S. Chantrey) pro- 
posed that consumers of less than 87 units per quarter be charged 8d. per 
unit; if they exceeded 87 units bat not 109 units, they would pay for 100 
units at 7d. per unit. Consumers of 100 up to 428 units would be 
charged 7d.; if they exceeded 428 but not 509 units, they would be 
charged for 500 Units at 6d. From 50y to 833 units the charge would be 
6d. Consumers of 1,000 units or more would be charged 5d. a unit. All 
consumers should be required to pay a minimum of ds. 4d. a quarter. 

The proposal was referred bask in order to bring upa more equitable 
scheme. 

The Council offer to renew the agreement with the Llandudno & Col- 
wyn Bay Electric Railway (Ltd.) for the supply of electric current, sub- 
ject to sliding scale of charges based on the cost of fuel. 

Manchester.—In the annual report of the electric supply depart- 
ment, which was presented to the Council on Tuesday, the Electricity 
Committee refers to the difficulty caused by the shortage of coal 
supplies and the calling up and taking of men for military service. ° 

The coal supplies to the three generating stations were maintained 
with difticulty during the past winter, and the outlook for the future — 
in view of the growth in the demand for electricity supplies—zgives rise 
to anxiety. The calling up of men for military service, especially those 
with special knowledge and of long service with the department, has 
rendered it extremely difficult at times to carry on. * It does not seem 
to be appreciated,” the report states, ‘‘ by the authorities that satis- 
factory substitutes are unobtainable, or that the consequences of an 
interruption of supply would be a most serious thing for the war indus- 
tries of the city.” 

Sunderland.—-The Corporation has decided to put in additional 
boiler plant and a cooling tower. 


‘Electric Traction. 


Electric Vehicle Prozress.—Glasgow Corporation has decided to 
purchase two 2-ton electric vehicles for general carting work, at an 
estimated cost of £2,536. i 

Owing to shortage of labour the North Eastern Railway Co. is intro- 
ducing an electrically-propelled luggage barrow at the Leeds and other 
important stations on its system. The new barrow is similar in size to 
the old four-wheeled luggage carrier still in general use, and is capable of 
carrying 25 cwt. of luggage. l 

Ilford.—-The tramways manager (Mr. L. E. Harvey) has been 
authorised to use the Sandberg process for hardening rails on 50 joints 
at £2 per joint. | 

Kirkcaldy.—The ordinary tramway and transfer fares have been 
increased and the number of stopping places have been reduced. 


L.C.C. Tramways.—London County Council has applied to the 
Board of Trade tor an Order to extend the periods limited for the 
construction cf certain tramways and for certain street widenings. 
Objections to the Board of Trade by July 10. 

Increased fares came into operation on the lines north of the 
Thames on Sunday. 

Every route will be divided into sections, any three of which may be 
traversed for a penny, six for twopence, nine for threepence, and so on. 
Workmen’s penny fare stages in the London area will consist of four 
sections, with a return fare of twopence. The single workmen's penny 
fare stages will be raised to twopence, and the twopenny return fare to 
threepence. These fares will apply to a continuous journey from any 
one of the London termini to the London County boundary. Through 
running routes with other tramway undertakings have been divided 
into sections in the same way as tho Council’s tramways. 

Metropolitan District Railway.—The Board of Trade has extended 
bv one year the periud for the purchase of lands for widening the 
Wimbledon and Fulham railway of the L. & S.W. Railway, and for 
the purchase of lands for the Wimbledon and Sutton railway. 

Tramway Parcel and Goods Traffle.—The managers of tramway 
undertakings in Scotland have been requested by the Road Transport 
Board to prepare a report on a proposal that parcels and goods in 
larger bulk might be conveyed on tramcars. The object is to relieve 
the pressure on railways and also to effect economies in the use of 
horses and in mechanical transport on roads. 
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Imperial Notes. 
Hydro-Electric Power in Australia.—H.M. Trade Commissioner 


states that, according to the Commonwealth statician, there were in 
1915 247 establishments in the Australian Commonwealth supplving 
electric light and power, the value of the machinery being £5,437,000 
and the units produced 348,123,000 per annum. 

Relatively to its size, more water-power is available in Tasmania than 
in any other State of the Commonwealth. At the end of 1916 the 
Government authorised the expenditure of a further £171,000 for exten- 
sions of the Government’s Great Lake power undertaking, from which 
three of the largest consumers take 12,000 H.P. Experiments made by 
the Electrolyti¢ Zine Co. indicate that the production of electrolytic 
spelter on a commercial scale will be successful, and works for the manu- 
facture of calcium carbide at Electra (North West Bay) are reported to be 
complete. The calcium carbide imported hitherto has been 13,000 tons 
per annum. New purposes for which the energy produced by the 
Government hydro-electric department is used are electric incubators, 
medical purposes and electric cooking and heating. and the charging of 
electric vehicles. Among prospective consumers is a steel works, which 
will require 2,000 H.P. for smelting steel sctfap. An appropriation is being 
made in the Tasmanian estimates for the current Year of £23,500 in 
connection with the hydro-electric department, part of which is for 
investigation of the King river project. The only other important 
hydro-electric scheme in Tasmania is that of the Mount Lyell Mining & 
Railway Co., which is able to supply 5.000 H.P. 

In New South Wales the official estimates show that about 300,000 H.r. 
of water-power is continuously available. Schemes for hydro-electrcal 
development on the Murrumbidgee, at Burrinjuck Dam, and on the 
Nymboida river have been inquired into by the Parliamentary Standing 
Committee of Public Works, and those on the Snowy, Shoalhaven, 
Cataract, Cordeaux and Tumut rivers and Gilmore Creek await con- 
sideration. 

The only sources of water-power in Queensland as to which reliable 
information is obtainable are the falls in the Barron river, near Cairns. 
A report in 1906 on these falls as a source of power stated that 3,480 H.P. 
could be obtained with a head of 818 ft., and a minimum flow of 50 
cubic ft. per second, or 10,440 H.P. with the normal flow of 150 cubic ft. 

The officers of the State Rivers and Water Supply Commission report 
that total water-power developed in Victoria docs not exceed 1,000 H.P. 
The promoters of the Kiewai river scheme estimate a total output of 
30,000 kw., and offerto undertake to supply current in bulk at $d. per unit. 
The State Rivers, &c., Commission also have before them the Snowy 
river scheme, but their decision in regard to that is to be deferred until 
the Government’s policy in regard to the Kiewa river scheme is known. 
The Minister of Mines recently stated that a Bill dealing with the whole 
question of public supply would be introduced in Parliament this vear, 
and that an additional 100,000 n.p. would be required almost imme- 
diately. Before committing itself in regard to the question of deriving 
electrical energy from the Marwell Crown coal, the Government desire to 
know whether the water- powers and the State can meet all requirements. 

There are no sources of water-power in South Australia, while in 
Western Australia the streams are generally small. 


Miscellaneous. 


Fuel and Lighting Order.— The new Household Fuel and Lighting 
Order was issued on Wednesday, but took effect on July 1. 

The object of the Order is to effect a saving of not less than a quarter of 
the coal hitherto available for domestic use, and it applies to all coal, gas 
and electricity used in private dwelling houses, flats, tenements and 
similar buildings for lighting, heating or cooking, or for any other than 
industrial purposes. England and Wales are divided into two areas, 
A and B. with a separate allowance for each. The southern (or B) divi- 
sion comprises the countries of Gloucester, Oxford, Northampton, Cam- 
bridge, and Norfolk. and all counties south of them, together with the 


Metropolitan area. The quantity of coal. gas and electricity allowed for 

fuel and lighting is set out in the following table :— 

eee Ap ieee re Se ect wats | as eee 2 
! | Lighting. 


Year's allowance shall 


r r 
Where number of rooms not exceed— 


occupied is not more 


Fuel. 
Year's allowance shall: 


than— not exceed — Gas or electricity 

A B (both cannot be taken). 

Tons. Tons. Cubic ft. | B.T. units 
P E E TERS Eales | 34 3 7,500 120 
E 4 34 7,500 | 120 
cere renee nas Bement | 44 4 11,250 | 180 
Doreste nitan ERER 5 4} 11,250 | 180 
O cuccuscoueemecstens PTET 5 5 11,250 | 180 
a EETA EE EE 7 6 15,000 | 240 
SS causis naveimoes eSaossneeuoes 8 7 15,000 | 240 
e EE E EE arene teas 9 8 15,000 | 240 
I EE E Cae eds ' l 9 18,750 | 309 
iU sseastecine E E ll 10 18.70 | 300 
12 i Sabcecueweancuie ies 12 ll 18,750 | 306 


An additional ton of fuel is allowed where the number of persons 


habitually resident in the house, flat or tenement exceeds six up to 12 
rooms. An additional ton of fuel is allowed for every room over 15 until 
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a maximum of 20 tons is reached in the scale and additional gas or elec- 
tricity for lighting is allowed up to a maximum of 30,000 cubic ft. for 
480 Board of Trade units. 

Fuel may be taken as coal, gas or electricity at the option of the com 
sumer. In calculating a ton of fue? — 

(a) Anthracite shall count as fuel at the same rate as ordinary coal. (b) 
Three tons of coke shall count as 2 tons of fuel, and so in proportion for 
other quantities. (c) Briquettes (not exceeding 24 lb. in weight) shall 
count as 1.000 to the ton. (d) 15.000 cubic ft. of gas or (e) 800 Board of 
Trade units of electricity shall count as | ton of fuel. 

Rooms shall only count when furnished and in actual occupation. 
Sculleries, bathrooms, halls not used as sitting-rooms, dressing-rooms, 
pantries not containing fireplaces or stoves, boxrooms, &c., do not count 
as rooms. Rooms exceeding 4.000 cubic ft. in size, or 16 ft. by 20 ft. 
carpet area, count as two roomy, and rooms over 8,000 cubic ft. count as 
three rooms. 

Additional allowances for both fuel and lighting may be granted to. 
consumers by the Local Fuel Overseers in cases of illness, &c. 

The Order come into effect on July 1. Six weeks after this date, fuel 
and lighting in excess of certain minimum quantities can only be supplied 
if the consumer has made an application upon the proper form. The 
necessary forms will be obtainable after July 28 at the offices of all 
registered coal merchants or licensed coal dealers, at pas offices and 
electricity offices and at the oftice of the Local Fuel Overseer. The 
minimum quantities are : Coal or coke, 2 tons 12 cwts. (or 1 cwt. per week 
throughout year); gas, 22,500 cubic ft. (not more than 7,500 to be 
burnt in any quarter): electricity, 120 B. of T. units (not more than 40 
to be consumed in any quarter). 

Where a consumer does not require more than these quantities, the 
only step necesssry is to register with some coal merchant or dealer. 

The allowances of yas or electricity will be for one year commencing 
from July 1, the allowance of coal will be for one year from the date of the 
requisition provided it is received and dealt with prior to Sept. 30, after 
that date the allowance of coal will be for such part of the year com- 
mencing from July 1 as there is still to run 

Allowances of gas or electricity must not be consumed at a greater 
rate than one-third in any quarter. Where, however, a saving is made 
in one quarter it may be consumed in any succeeding quarter of that year. 

Registered coal merchants and licensed coal dealers have been placed 
under restriction as to the quantities of coal to be delivered at one time 
in summer and in winter to secure an equitable distribution. 

Meter readings will be taken at least once in each quarter. Wheres 
consumer takes an excess quantity of gas or electricity he must be 
reported to the Local Fuel Overseer, who may cancel such consumer's 
supply of coal, present or future. to an extent necessary to meet such 
excess, or he may prosecute such consumer for an offence. 

After a prosecution, a consumer still taking gas or electricity in excess 
may have his yas or electricity cut off. 

The Coal Trade.—The report of the Departmental Committee on 
the Coal Trade after the war was issued last week, and among ite 
recommendations are the following :— 

That the policy of the country be directed towards maintaining aud if 
possible increasing the export coal trade. 

That all restrictions on the free export of coal imposed during the war, 
including the present system of export under licence, should be removed 
as soon as possible after the termination of hostilities. 

That in order to promote the interests of foreign trade, not only in coal 
but in other commodities, shipping in enemy bands should be made avail- 
able for the immediate use of this country and her Allies at the close of 
hostilities. 

That on the termination of hostilities all men who prior to the war 
were employed in colliery work should be released from military duties 
at the earliest possible moment, and that every effort should be made by 
coalowners to reinstate these men as rapidly as it is practicable to dos 

That the attention of coalowners be directed to the desirability of 
introducing, wherever practicable, the most up-to-date appliances for 
increasing the ovtput per person employed. 

That the miners in every coalfield should be encouraged to raise the 
individual production of coal, and that any restrictions in operation: 
affecting output should be withdrawn. 

That a statutory tribunal be set up having powers (1) to enforce the 
granting of wayleaves, and (2) to consider applications for, and, if 8 
advised, to enforce, the granting of facilities to mineral workers or 
lessees for the erection on land adjoining collieries of coke ovens, by: 
product plants, &c. : 

That coalowners, exporters and shippers interested in special markets 
should co-operate to prevent these markets from passing out of British 
control, and to secure satisfactory discharging, landing and transport 
facilities for British coal in foreign countries. ; 

That an investigation should be made into the character of the plant 
in operation and the facilities afiorded at all home ports used forthe ship- 
ment of coal with a view to bringing them up to the highest level 
capacity and efhiciency. Be 

That statistics of the trade in British coal and coal in competition. 
therewith in foreign markets should be obtainable month by month by 
those interested in the export coal trade. 


U.S.A. Telegraphs and Telephones.—President Wilson has asked 
Congress for power to take over all the telegraph and telephone lines 
in the United States. The President states that this is essential to- 
prevent interruption of the telegraph service and to guard military 
secrets and Government communications. E 
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Tenders Invited and Accepted. 
Wiring, &c. 
MANCHESTER Education Committee require tenders hy July 10 
for wiring the Nanson-street Municipal Schools, Ardwick. Specifi- 
cations from the Education Offices, Deansgate, Manchester. 


GLASGOW,—The Corporation has placed orders with Hadfields, 
Ltd., and Edgar Allen & Co. for special tramway track work. 

The following tenders have also been accepted: H. Bessemer & Co. 
and Brown Bayley’s Steel Works, steel axles, tires and wheels; Carron 
Co., chilled-iron brake blocks (three months); Spiers, Gibb & Co. and 
Glenboig Union Fireclay Co., fireclay goods (six and 12 months); North 
British Rubber Co., Clyde Rubber Works, Ltd., G. M‘Lellan & Co., 
Rubber Co. of Scotland, and J. T. Goudie & Co., rubber and asbestos 
goods; Falkirk Iron Co., Carron Co. and Lion Foundry Co., c.i. boxes, 
section pillars, &c.: Chamberlain & Hookham, Ferranti (Ltd.), British 
Westinghouse Co. and Aron Electricity Meters (Ltd.), meters; Callen- 
der’s Cable Co., single, concentric and triple-concentric and e.h.t. cables ; 
W. T. Glover & Co., h.t. cables; Craigpark Electric Cable Co., rubber- 
covered cables and flexibles. 

The Tramways Committee has also accepted the following 
tenders :— 

British Westinghouse Co., armature coils ; F. Smith & Co., trolley wire ; 
Bolckow, Vaughan & Co., 500 tons, and Walter Scott (Ltd.), 200 tons of 
tram rails. 

Irswıcu.—The Corporation has accepted the tender of the Brush 
Electrical Engineering Co. for the supply of a 3,000 kw. Brush- 
Ljungstrom steam turbo-alternator, with condensing plant, circu 
lating pump and motor, wet air filter, &c., at £19,150. 


WOLVERHAMPTON. —The Council has accepted the following 
tenders :— 

A. Reyrolle & Co., switchgear, £824; Mather & Platt, two pumps for 
cooling towers, £1,044. 4s.; Willans & Robinson, changing extractor 
system of part of the 5,000 kw. turbo sets from the “series ” to the 
“ shunt ” system, &c., £430; Alley & McLellan, two 18 in. and two 
16 in. valves for cooling tower pumps, £148; Globe Tank & Hurdle Co., 
erection of air shaft in boiler house, £62. 


Government Contracts.—The following tenders were accepted by 
the British Government Departments during May :— 

War Office.—Siemens Bros. & Co., rod and sheet ebonite ; Day Motor 
Co. and West Ham Corporation Elec. Supply Dept., electric lighting 
sets; Austin Motor Co., British Westinghouse Elec. & Mfg. Co., Buffalo 
Forge Co., Electro Motors (Ltd.), Keighley Gas & Oil Engine Co., Lan- 
cashire Dynamo & Motor Co., R. A. Lister & Co., Parsons Motor Co., 


Rhodes Motors (Ltd.) and Siemens Bros. Dynamo Works, generating - 


sets; Crypto Electrical Co., Electrical Apparatus Co., Electrical Con- 
struction Co., F. Parkinson & Co. and Phenix Dynamo Mfg. Co., motors, 
&c.; Veritys (Ltd.), switchboards; British Thomson-Houston Co., 
switchgear; British Rubber Mfrs. (Ltd.) and Connolly Bros., insulatin 

tape; Pritchett & Gold and Electrical Power Storage Co., electrica 

work. / 


Post Office.—British L.M. Ericsson Mfg. Co., telegraph apparatus‘ _ 


British L.M. Ericsson Mfg. Co. and Western Electric Co., telephone appa- 
ratus; Tyer & Co., boards for telegraph sets; Bullers (Ltd.), brackets ; 
Telegraph Construction & Maintenance Co., submarine cable; British 
Insulated & Helsby Cables, W. Geipel & Co., General Electric Co., 
Henley’s Telegraph Works Co., Johnson & Phillips, C. Macintosh & Co., 
Peel-Conner Telephone Works, Pirelli General Cable Works, Siemens 
Bros. & Co., Union Cable Co. and Western Electric Co., telegraph and 
telephone cables ; Siemens Bros. & Co. and Western Electric Co., cords 
for telephones; J. Bourne & Son, Bullers (Ltd.), Doulton & Co., J. 
Macintyre & Co. and Taylor, Tunnicliff & Ca., insulators ; Walls (Ltd.), 
earthplates; P. Huntington & Co., cable suspenders; C. Macintosh & 
Co., flameproof wire. 

India Office.—J. Stone & Co., cells. 

H.M. Office of Works.—S. Reed & Sons, electric wiring Ministry of 
Pensions buildings, Chelsea; Mather & Platt, motor-generator for 
National Physical Laboratory; T. Clarke & Co., wiring at N.P.L.; 
Vickers (Ltd.), motors, motor-generators, &c., for N.P.L.; Fergusson, 
Pailin & Co., switchboards for N.P.L.; Alpha Mfg. Co., wiring Plymouth 
grain stores. 

Appointments Vacant and Accepted. 

Hammersmith (London) Borough Council require an engineer-in- 
charge. Salary £175, plus 20s. weekly as war bonus. Applications 
to the engineer and manager (Mr. G. G. Bell), 85, Fulham Palace- 
road, Hammersmith, W.C., by July 12. See advertisement. 

A charge engineer ig required for tramways sub-station. Wages 
50s. a week, plus war bonus of 20s. and 124 per cent. Applications 
to the General Manager, L.C.C. Tramways, 23, Belvedere-road, S.E.1. 
See advertisement. i i 

A traffic superintendent is required for the West Ham Corporation 
Tramways. Salary £250, increasing to £300. Applications to the 
general manager by July 8. 

A draughtsman is required by the Yorkshire Electric Tower Co., 
Wellington-road, Dewsbury. 

A technical assistant for cable designing is required by an ad- 
vertiser. | 
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A shift engineer is required for the Accrington Corporation elec- 
tricity works. Applications to the engineer and manager, Mr. 
A. W. Clegg. 

A shift engincer is required for the Stoke-on-Trent electricity 
works. Applications to the borough electrical engineer, St. Peter’s- 
chambers, (lebe-street, Stoke-on Trent. | 


Colwyn Bay Urban Council has appointed Mr. J. Smith, gas 
manager, as engineer and manager of the electricity undertaking in 
succession to Mr. A. R. Tudman. Mr. Smith’s salary has been 
increased from £400 plus £17 bonus, to £600 per annum. f 

Mr. H. H. Sutcliffe has been appointed chief electrical engineer 
of the Hebden Bridge electricity works in succession to the late Mr. 
J. W. Garside. 


Municipal Accounts. 


onus 


Birmingham.—-The accounts of the electric supply department 
for the year ended March 31 show gross capital expenditure £2,684,214 
(increase £128,264), of which £1,972,132 is outstanding. 

Revenue was £861,601 (compared with £726,566 in previous year), and 
total expenditure was £620,740 (£501,592), leaving gross profit £240,860 
(£224,974). After providing for capital charges and placing to reserve 
£6,727 (£1,432), and to renewals and, special expenditure account £39,500 
(£40,000), the surplus was £25,263 (£27,794). Units sold were 160,275,400 
(149,724,637). Lamp connections in 60-watt lamps are 347,103 (342,290), 
and motor connections 131,912 m.P. (122,153 H.P.). 

Glasgow.—The total revenue of the tramways department for the 
year ended May 31 was £1,412,635 (including £1,404,110 traffic re- 
ceipts), compared with £1,260,115 in 1916-17. | 

The traffic expenses were £527,152 (£395,735), general expenses 
£156,949 (£137,816), maintenance and repairs £179,811 (£143,757), 
power expenses £86,018 (£67,231), Clydebank bridges £1,131 (£879), 
European war £93,120 (£92,645) ; total expenditure £1,044, 183( £838,065), 
leaving a balance of £368,452 (£422,049). After deductin interest on 
investments £8,579 (£78,637), and paying rent of Paisley lines £11,118 
(£8,453), interest nil (£78,846), sinking fund nil (£114,377), income tax 
£64,405 (£64,622), Parliamentary expenses £60 (£97), and renewal and 
depreciation £123,894 (£73,304), the surplus to be handed over to the 
Common Good is £177,552 (£160,984). 

Leeds.— At March 31 the gross capital expenditure was £1,709,772, 
and the net debt £1,014,463. 

Revenue was £271,595 (compared with £242,589 in previous year), 
and after meeting working expenses, &c., the gross profit was £136,111 
(£133,135), of which war allowances absorbed £1,198 (£1,752), income tax 
£4,506 (£2,926), interest £46,293 (£42,730) or £42,731 (£41,177) after 
deducting bank and investment interest, leaving £87,674 (£87,278) net 
profit. Redemption of debt required £68,507 (£69,992), extraordinary 
renewals £9,496 (nil), and contributions to capital £9,391 (£13,125), 
leaving surplus profit £277 (£4,161). Working expenses were 0-52d. 
(0-48d.) per unit sold, and total expenditure charged against revenue 
was 1-04d. (asin previous year). Units sold were 62,771,883 (54,992,742). 
Aggregate horse-power of motors in use is 15,950 (15,315). 

In the report of the manager (Mr. C. Nelson Hefford) it is stated that 
the greater part of the increase in units sold is due to power, but there 
are comparatively large increases in sales for heating and residential 
bulk supplies, which are chiefly used for heating. Maximum load was 
24,920 kw. (22,255 kw.). The 12,000 kw. turbo-alternator ordered in, 
1914 became available for use near the end of the period under review. 


Gompanies’ Meetings and Reports. 


eed 


, Globe Telegraph & Trust Co. (Ltd.) 

The forty-fifth ordinary gencral meeting was held on Tuesday, July 2, 
Sir Joux Dentson-PENDER, K.C.M.G., in the chair. 3 

The SECRETARY (Mr. Sidney Collett) having read the notice con- 
vening the meeting, &c., 

The CHAIRMAN, who paid a tribute to the memory of the late chair- 
man, Sir John Wolfe Barry, said: Our total receipts for the 12 months 
ended May 31 last, after deducting working expenses, amounted to 
£228,394, showing a small increase of £1,770 over those of the preceding 
year, and makes with the balance carried forward from last year a total 
of £283,570. We have paid to our preference shareholders the usual fixed 
quarterly interim dividends of 3a. per share, less income tax, and to our 
ordinary shareholders three interim dividendsatthe rate of 2s. per share, 
free of tax. These distributions have absorbed the sum of £115,468, and your 
Directors now recommend the payment ofa final dividend of 3s. per share, 
less income tax, on the preference shares, making 6 per cent., less tax, for 
the year, and of 8s. per share, free of income tax, on the ordinary shares, 
making with the previous distributions above referred to a total dividend 
for the year on the ordinary shares of 7 per cent., free of income tax. 
The shareholders will have noticed that in the present accounts a reserve 
of £75,000 has been created to meet contingencies. The income from 
this fund, which, as you know, has been gradually accumulating for 
many years, will be available for contingencies, also equalisation of divi- 
dends, and it is quite possible that we may have to draw upon it to some 


Ži 


218 THE ELECTRICIAN. Juty 5, 1918. 


extent in the near future to meet directly or indirectly British and 
American war taxes. There remains a sum of £1,179 to be carried for- 
ward to the next account. There have been only three changes in our 
invest ments during the vear. You will notice that our receipts from the 
Central & South American Telegraph Co. are increared by £1,786. This 
increase represents the dividend on the new bonus shares, and we bene- 
fited to the extent of 2,096 shares ; but I must tell vou that the question 
has been raised, and negotiations are now pending, as to our liability to 
pay British income tax on these bonus sheres, which is a rather serious 
matter. After explaining the returns on their various investments, &c., 
the chairman concluded by stating that, '‘ taking into account the loss of 
capital which we sustained a great many years ayo, but which has always 
been included in the accounts since--taking that into consiceration, the 
appreciation in the holdings of the Trust to-day is very nearly £1,000,000.” 

The report and accounts for the year ended May 31, 1918, were then 
adopted, and the dividends as recommended were declared. Sir John 
Denison- Pender, K.C.M.G., was re-elected a Director, and Messrs. 
Deloitte, Plender, Griffiths & Co. were re-appointed auditors of the 
Company. 

ANGLO-ARGENTINE TRAMWAYS CO. (LTD.)}—The gross receipts for 
1917 were £2,783,412 and working expenses were £2,051,746, leaving 
£731,665. Adding interest on investments, transfer fees, &c., the total 
is £769,987 ; with £50,969 brought in. the available balance is £820,956. 
Deducting annuity to City of Buenos Ayres ‘Tramways (Co. (£70,660), 
interest and sinking fund on debenture stocks (£587,821), sinking fund 

for redemption of Eu Senet and ordinary shares (£6,485), interim 
dividend on 54 per cent. cumulative first preference shares for half-year 
ended June 30, 1917 (£88,000), the balance is £67,990. Trafhc receipts 
show an increase of £47,776. Number of passengers carried was 
324,231,620, an increase of 5,811,811. The abnormal cost of fuel con- 
tinued during the year and the expenses for electric traction amounted 
to £639,541, which, after allowing for the additional mileage run, is 
£273,734 in excess of what would have been incurred had the cost of 
fuel continued on the pre-war basis. In view of the uncertainties 
regarding the provision and cost of fuel, &c., the directors are unable to 
recommend a tinal dividend on the cumulative first preference shares. 

At the meeting on Monday Mr. W. F. Hamilton, K.C., who presided, 
stated that the traffic on their subway had increased, and the line hed 
become a favourite means of transport, and vacant houses in the neigh- 
bourhood were rapidly snapped up. The most careful attention had 
been paid to the upkeep of overhead lines, permanent way and rolling 

stock, £248,754 having been spent dunng the year on maintenance. 
Owing to the war and tne shrinkage of tonnage available for carrying coal, 
the cost of coal had risen from 40s. è ton in pre-war days to Over £3. 
Under their power contract the charge for electric energy increased pro- 
portionately with the price of fuel, and the price per unit had thus in- 
creased by nearly 20€ per cent. Had they only to pay pre-war prices for 
the current consumed in 1917 they woutd have had an additional sum 
of £319,000 for distmbution in dividends. 


DELHI ELECTRIC TRAMWAYS & LIGHTING CO. (LTD.)—The gross 
receipts of the tramway undertaking for the year 1917 were £15 343 
and of the electric supply undertaking £25,785, representing increases 
of 20 per cent. and 124 per cent. respectively over the figures for 1916. 
The net revenue was £15,119 against £11,593 in 1916. The profit, after 
charging general expenditure in London and Delhi. debenture and loan 
interest and Indian income tax, and after providing £5,000 for deprecia- 
tion of plant and transferring £1,500 to reserve for renewals, was £4,419, 
-and with £1,089. 5s. 6d. brought forward, the available total is £5,508. 
The directors recommend payment of a dividend upon the preferred 
share capital at rate of 4 per cent., absorbing £4,000, and leaving to be 
carried forward £1,508. Additions to plant during the year cost £8,964. 
The new 350 B.H.p. Diesel engine was put into operation in April, 1918, 
The increase in the demand for current during the past winter necessi- 
tated the working of the plant under unfavourable conditions. 


GENERAL BLECTRIC CO. (LTD.)—The net profits for the vear ended 
March 31, amount to £348,861, and with £89,786 brought forward the 
total is £438,647. After deducting debenture stock interest (£8,000), 
normal and special depreciation (£3,716), grants to dependants of men 
on active service. (£13,664), managing director’sand emplovees’ bonus 
(£25,915), dividend at rate of 6 per cent. per annum on preference share 
capital (£42,000), reserve for income tax on ordinary share dividend 
(£12,813), and transferring tu reserve account £100,000, the available 
balanceis £196,540. The directors recommend a dividend at the rate of 10 
percent. per annum (tax free) on the ordinary share capital for the year 
(£51,253), leaving to be carried forward £145,286. Electrical equipment 
of all kinds has played an important part in the prosecution of the war, 
-and in consequence all the works of the Company have been fully em- 
ployed throughout the year. The difficulties created by the continued 
process of duution of labour have been admirably overcome by the 
energies and whole-hearted co-operation of the staff. Nearly 2,000 of 
the employees have joined the Colours and 166 have made the supreme 
sacrifice. The increase in the capital expenditure is mainly due to the 
-acquisition of a freehold site for the erection of future factories near 
Coventry. The Conner-Magneto & Ignition (Ltd.), in which the Company 
holds the controlling interest, has recently erected a factory on an 
adjoining site. The increase in the investment acount is due to the 
-acquisition of the whole of the ordinary share capital of Chamberlain & 
Hookham. The Cmpany has recently entered into an agreement for the 
purchase of tne whole of the works of Fraser & Chalmers, at Erith. 
The actual purchase price will only be ascertained after the valuation 
.of the assets has been completed. r'ọr the purpose of carrying out these, 
-as well as other transactions, it is proposed that the capital of the Com- 


pany should be increased to £3,000,0M) by the creation of 100,000 pre- 
ference shares of £10 each and 600,000 ordinary shares of £1 each. The 
directors suggest creating a fund for the superannuation, pensioning of 
and benefit of the employees of the Company, or their families or depen. 
dants. For this purpose they contemplate allotting to trustees shares 
tothe value of £25,000, the unissned balance of the ordinary share capital. 
The reserve account stands at £500,000, and it is proposed to capitalive 
£300,000 of this by converting it into 300,000 ordinary shares of £1 each 
and distributing such shares amongst the existing ordinary shareholders 
in the proportion of tive £1 shares for every one £10 share now held. To 
avoid difficulties in dealing with a fraction of a share, the directors 
propose that the existing ordinary shares of £10 each should be con- 
verted into ten shares of £I each. The directors propose shortly to raise 
£1.000.000 further capital by an issue of preference and ordinay shares, 
for which the sanction of the Treasury has been obtained, and also to 
raise the dividend both in respect of the existing and new preference 
shares from 6 per cent. to 64 per cent. Resolutions to carry the above 
into eftect and for adopting new articles of association will be submitted 
to extraordinary general meetings of the Compar.y for adoption. Mejor- 
Generel the Hon. Sir Newton J. Moore, K.C.M.G., and Mr. Arthur Cham. 
berlain have joined the board. 

The Treasury has refused for the present to sanction the division or 
issue of the ordinary shere capital into shares of a lower denomination 
than £10, bat this will not introduce any alteration in the directors’ 
scheme, except that the denomination of the ordinary shares will remain 


£10, instead of £1. 


City Notes. 


—— 

CHILI TELEPHONE CO. (LTD.)—The directors recommend a final 
dividend of 5s. per share, tax free, making 8 per cent. fur the year, and è 
distribution of 22,000 fullv-paid ordinary £5 snares to existing share- 
holders in the proportion of one in three. 

EASTERN EXTENSION AUSTRALASIA & CHINA TELEGRAPH OO. (LTD.) 
—-The 4 per cent. mortgage debenture stock register will be clomed 
from 27th to 3st inst. inclusive, preparatory to payment of interest 
due August J. 

NATIONAL BLECTRIC SUPPLY CO. (LTD.)—.An interim dividend of 
5 per cent. per annum (2s, fid. per share), less tax, has been declared on 
the ordinary sheres for the past half-year. 

TELEGRAPH CONSTRUCTION & MAINTENANCE CO. (LTD.)— An interin 
dividend of 5 per cent. (12s. per share), tax free, has been declared. The 
transfer books are closed from the Ist to the lith inst. inclusive. 

W. T. HENLEY’S TELEGRAPH WORKS CO. (LTD.)—The transfer 
books are closed from the 5th to 11th inst. inclusive for the allotment of 
the share bonus of | new fully-paid ordinary share of £1 each for every 
fillv-paid ordinary share now held. 


The Round Table. 
By kVA.” 

EVENTS OF THE WEEK.—The Statford Council is recommended to 
increase the salary of Mr. W. H. Robins, the electrical engineer, by 
¢20 per annum. 

* * * * 

Colwyn Bay Urban Council has appointed Mr. J. Smith, gas 
manager, as engineer and manager of the electricity undertaking. 
in succession to Mr. Tudman. Mr. Nmith’s salary has been increased 
from £400 plu: £17 bonus to £600 per annum. 

* * * * 

The question most discussed at the I.M.E.A. Convention wa 
e Will the super-power station justify itself ?” Obviously, the answer 
is “future generations will decide ! ” 

* * * 

A correspondent inquires if the O.B.E. is equal to the F.H.P. 

(Electrican Hot Plate). I think Edmund Hill had better answer 


in verse. 
* * * * 


ThirtySeven Years Ago. 


(From THE ELECTRICIAN, July 2, 1881.] 

MESSAGES TO TURKEY.—The public are again warned by the Pæt 
Office that telegrams in code or cypher are not accepted for trans: 
mission to Turkey or Bulgaria. $ 

IMPROVED TELEPHONIC COMMUNICATION. —The United Telephone 
Company have established offices in Lonsdale Chambers, Chancery- 
lane, and at the Metropolitan Railway Station at Westminster 
Bridge, so that direct communication is now available between the 
Law Courts and Westminster. 

Erratic CARBoNS.—At the Leicester-square Panorama the other 
day one of the electric lamps which illuminate the picture of Bola- 
clava shot its livid carbon on to the straw which fills the ambulance 
waggon lying on the foreground between the picture and the plat- 
form The whole blazed in an instant, and serious consequence 
were only averted with difficulty. 
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Notes. 


Raising the Tramway Fares. 


A Bit to enable the charges made by certain public utility 
undertakings to be raised has been read a second time in the 
House of Commons. The object in view is to remedy the 
unsatisfactory state in which some of these undertakings now 
find themselves owing to the increasingly heavy charges which 
they have to meet, either for the payment of materials or war 
bonuses and other advances in w aves. ` The chief provisions 
are to the effect that, inthe case of an undertaking owned by 
a local authority, the statutory maximum charge may be 
increased by not more than 50 per cent., or by such less amount 
as is sufficient to enable the undertaking to be carried on 
without a loss. On the other hand, in the case of private 
enterprise, an increase may be made to enable a dividend on the 
ordinary stocks or shares of the undertaking to be paid at half 
the maximum or standard rate, or at half the pre-war rate of 
dividend, whichever is the lower, The statutory maximum 
charges are set out in the Provisional Order or Special Act of 
each undertaking, and, generally speaking, the fare on tram- 
ways and light pula: must not exceed ld. per mile ; also 
cheap fares must be provided for the labouring classes before 
8 a.m. and after 5 p.m. Now, in recent vears it has been a 
common experience that tramway undertakings have not 
yielded a sufficient profit to provide satisfactory dividends, and 
on this account considerable reductions in capital have been 
made. Even so, dividends on ordinary shares have often been 
very low, and when the pre-war rate of dividend is defined as 
the average of the three financial years immediately preceding 
the war, this means that half this low dividend will be con- 
sidered by the Government to be satisfactory, Such an idea 


ee 


Earthing High-Voltage Systems. 
IT is generally considered that earthing is one of our greatest 
safeguards against accident by shock, always provided that 
contact cannot be readily made with live metal near that which 
is earthed. The tacit assumption is also made that the flow 
of current in an earthed conductor does not give rise to any 
considerable drop of voltage. In the neighbourhood of an 
earth plate there may be a marked voltage gradient, though 
this rapidly falls off as the distance from the earth plate is 
increased. Some interesting diagrams bearing on this point 
were given by Messrs. J. G. and R. G. CUNLIFFE in a Paper read 
before the Institution of Electrical Engineers in 1909. If 
two points are selected on an equi-potential line around such 
a plate there is, of course, no voltage to be observed ; but at 
right angles to these the voltage may be marked. On low- 
voltage systems this drop round an earth plate is unimportant ; 
but on high-pressure systems the drop may be dangerous. 
This is pointed out in an article, of which we give an abstract 
in our present issue, by Mr. H. BEHREND. Around an earth 
plate there is what may be regarded as a “ voltage-filter ” or 
* funnel,” which constitutes under certain conditions a kind of 
danger zone ; within this conical zone the excess of pressure 
flows away, as it were, from the earth plate. It has been 
found in practice that curious and unexpected accidents have 
taken place in these zones, for it must be remembered that the 
capacity current (and therefore the drop) may be considerable, 
especially as the passage of a current tends to dry up the soil. 
It is therefore proposed that earthing devices should be so 
made that if they carry an abnormal current they automatically 
disconnect the high-pressure side. From Mr. BEHREND’S 
article it appears that further consideration should be given 
to the question of earthing high-tension systems if complete 
safety is to be secured. His dictum that ‘it is safe to touch 
nothing, especially nothing that is earthed,” shows that the 
present position is not satisfactory. 


The King and Our Industries. 


A MARKED characteristic of King GrorceE V. is his interest 
in our industries and his desire to obtain a true insight into 
their needs. Even in the days when he was Prince of Wales 
this inclination was evident, and it will be remembered that 
when he returned from his tour of the Empire he told the 
citizens of London that industrially the country must wake up 
if we were to maintain our position among the nations of the 
world. Since those days the war has changed many of our 
ideas. At the outset Tar Kina was quick to realise that the 
struggle was not merely one of arms and munitions, but one of 
machinery, of engineering and of science. Notwithstanding 
his many engagements on the important affairs of State, THE 
Kin has not failed to spend a great deal of his time in visiting 
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works and encouraging those engaged on the production of 
munitions. And twice during the last week he has referred 
to the importance of our industries. In addressing the Inter- 
national Parliamentary Conference last Friday, THe Kina 
made the happy remark that “ commerce is truly the life blood 
of civilisation.” It would be well if this motto were displaved 
in all Government: offices, not forgetting the room which sees 
the deliberations of the Cabinet Council. It expresses a truth 
which the Government seem generally to forget. Again when 
THE Kına, on the occasion of his silver wedding, visited the 
Guildhall on Saturday to receive the homage of the citizens, 
he expressed his interest in industrial matters in the following 


words :— 

Especially have I been struck on our visits to the industrial districts 
of the country by the evidence in so many quarters of a spirit of mutual 
concession animating both employers and workers in regard to matters 
affecting their individual interests, and a readiness to sink differences 
in order that the essential work of the country should be carried on. We 
may cherish, I believe, well-founded hopes that in the furnace of war 
new links of understanding and sympathy arc being forged bet ween man 
and man, between class and class ; and that we are coming to recognise 
as never before that we are all members of one community, and that the 
welfare of each is dependent upon, and inseparable from, the welfare of all, 
These words will be welcomed by all who are looking forward 
toa better social structure in this country than has existed in 


the past. 
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Industrial Health and Efficiency. 

THE Committee on the Health of Munition Workers have 
now presented their final report (Cd. 9065), which occupies 
182 pages, and contains a great deal of valuable and compre- 
hensive information. The conclusions to which the Com- 
mittee were tending have been indicated .in the bulletins 
issued periodically since the initiation of the work, and these 
are now assembled and supported by additional evidence. It 
is satisfactory to observe that the environment and conditions 
of employment are now vastly better than they were at the 
time of the appointment of the Committee in September, 1915. 
The establishment of a “‘ Health and Welfare Section ” at the 
Ministry of Munitions has, no doubt, done much to bring this 
change about. Especially valuable have been the investi- 
gations into the causation of fatigue, its‘results of diminished 
output, accidents and spoiled work, staleness, ill-health and 
lost time. The wide-spread belief in the efficacy of unduly 
long hours of work, which prevailed at the outbreak of war, 
seems to be passing away. Originally men were employed for 
as much as 90 hours a week, whereas the Committee consider 
65-67 hours—.e., a working day of 13-14 hours—should be 
the limit ; while for women a maximum of 60 hours, and the 
avoidance of night-time as far as possible, is recommended. 
Experience has shown that the hours can be reduced without 
loss of output. The various sections of the report on such 
matters as accidents, food and canteens, cleanliness, ventila- 
tion, heating and lighung. &c., deserve special study. We 
observe that the Committee padorse the findings of the Home 
Office Departmental Committee on Lighting in Factories and 
Workshops, and mention some interesting special cases of eve 
trouble caused by various defects in lighting. A feature of the 
report is the series of photographs and sketches illustrating 
suitable benches, types of protective clothing, canteen and 
washing accommodation, &c. The ground covered is far too 
comprehensive to permit more than a general reference to the 
contents of the report, which deserves to be very widely studied. 
In view of its length, we think it would be helpful if the Com- 
mittee would issue a short summary of its chief conclusions 
for general distribution, a course which we believe has been 
pursued with advantage in the case of other technical Govern- 
ment publications. 
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Association of Mining Electrical Engineers.—The annual 
meeting of the North of England branch of this Association 
was held at Newcastle last week. The report’of the past year = 
work stated that there was an increase in both membership and 
finance. Mr. C. A. Nelson (Wallsend and Hebburn Collieries} 
was elected president, and Mrs Thos. H. Day was re-elected 
secretary and treasurer. 


A New Insulating Material.— According to the “ Engi- 
neer, a new Danish process by which certain by-products. 
valuable for electrical insulation may be made out of fish offal. 
is to be put to practical tests inSkagen, Denmark. The most 
important of the new products is called “ cornimit,” which is 
claimed to excel galalith as an electrical insulating material. 
It is said to have less water-absorbing ability as well as a larger 
insulating resistance. The price of the finished product is 
calculated at 5d. per Ib. 


The Household Fuel and Lighting Order.—Mr. T. W. Cole 
calls our attention to the fact that this Order takes effect from 
July Ist, and includes certain duties of undertakers of elec- 
tricity supplies. It is advisable that all Electric Supply 
Undertakings should carefully peruse the section in question. 
viz., Part VII., as some of the provisions affect sale of appa- 
ratus, new installations, &c., from July Ist. The Order itself 
is not yet distributed, but it can be read in the “London 
Gazette ` for Tuesday, July 2, 1918, which can be obtained 
from the “ London Gazette “` Office, Imperial House, Kings- 
way, W.C. 2. 

Influence of Hydrogen on the Resistivity of Carbon. 
—A contribution on the above subject by Mr. T. Peczalshi, of 
the Nela Research Laboratory (Cleveland, U.S.A.), has ap- 
peared in the “ Physical .Review.” It was found that at 
ordinary temperatures hydrogen produces no material effect 
on the resistances of carbon for pressures up to 33 atmo- 
spheres, but the resistance increases considerably when the 
filament is heated in a hydrogen atmosphere to a high tem- 
perature. Moreover, at room temperatures the resistance 
following such a heating shows a further increase. This effect 
is greater for high pressures than for low pressures. It can be 
counteracted by a subsequent heating in Yacuum. 

Cinematograph Theatres and Coal Saving.—We have 
referred previously to the attempts being made in the United 
States to substitute incandescent lamps with special filaments 
for arcs in cinema theatres. In a recent Paper on such lamps 
before the American Illuminating Engineering Society the 
authors point out that their substitution for arcs in the lan- 
terns of all the picture theatres in the States would bring about 
an annual saving of 160,000 tons of fuel. The consumption of 
energy is approximately half that needed for the are lamps. 
As explained previously, the possibility of using such lamps 
depends on the special design of filament and condenser lens 
with a view to increasing the percentage usefully employed. 

Permanence of Photographic Prints.—During the 30 
years that have elapsed since the introduction of albumenised 
paper in photography the problems of securing a “ permanent ` 
print has received much attention. According to modern 
notions a@ print which would remain substantially unaffected 
for 20 years would be considered “ permanent,” though it is to 
be desired in some cases to obtain a considerably longer 
period, say, 50 or even 100 years. Formerly carbon and 
platinum prints were considered essential for permanence and 
much superior to the ordinary silver prints. According to the 
“ British Journal of Photography.” however, it should now he 
possible to secure satisfactory permanence with a bromide 
paper up to 20 vears, the only sign of age being a slight, and 
possibly avoidable, yellowing of the whites. 


The Iron Resources of Canada.—Under the above title 
‘ Engineering ” discusses the various sources of iron in 
Canada, where the proportion of mined to imported ore has 
been falling for some years, and the demand has exceeded the 
supply. Fortunately, it is believed that only the more super- 
ficial and easily accessible sources of supply have yet been 
tapped. For example, on the coast of Vancouver, and on the 
islands separating it from the main land, great mineral wealth 
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is awaiting exploitation, while the vast areas round Lake 
Athabasca are almost unexplored. A feature of recent pros- 
pecting has been the use of magnetometric surveys, which 
have proved of great value in locating deposits of magnetite. 
In Sweden, where the conditions closely resemble those in 
Canada, very satisfactory deductions have been made on this 
basis. 1 | 

A Voltage-Stabiliser to Diminish Flickering of Lamps.— 
In the ‘‘ General Electric Review a device was recently 
described which is intended to check the flickering of lamps 
arising through fluctuations in voltage caused when large 
motors are started up on the same svstem. The apparatus, 


which is described as a voltage stabiliser, consists essentially 


of a highly reactive transformer having a primary through 
which the current to the motor flows, and a secondary in series 
with the lamp circuit. The rush of current when the motor is 
started up excites the magnetising circuit of the stabiliser and 
induces a voltage in the lamp circuit in phase with the lamp 
voltage, and thus tends to maintain the P.D. across the lamps 
constant. The transformer magnetic circuit contains an ad- 
justable sir-gap,,the intention of which is to cause the drop 
in the motor circuit to be in quadrature with the line voltage. 


The Organisation of Railways by the State.—Mr. J: 
Carlier sends us a summary of two articles which he has contri- 
butea to ‘‘ Le Génie Civil ”’ on the above subject. During the 
war the railways in practically all belligerent countries have 
been taken over by the State, but doubts are expressed whether 
nationaLisation, in its ordinary sense, will prove desirable after 
the war. Time is the essence of transport, and the State is not 
usually a ‘ hustler.” The Swiss system, which is a com- 
promise between State and private control, has advantages, and 
it is suggested that the ultin.ate solution will be in the direction 
of allowing the companies to carry ont their work under State 
supervision, the balance of profit, after meeting certain fixed 
interest on capital, being decided between the State and the 
shareholders. Such a compromise, it is suggested, would 
allow the State to have financial control, but would not remove 
the stimulus to enterprise on the part of the companies. 


“ The Resonance and Ionising Velocities of Electrons in 
Cadmium Vapour.’’—Scientifie Paper No. 317, issued by the 
Bureau of Standards, Washington, contains an account of an 
investigation by Mr. J. T. Tate and P. D. Foote on the above 
subject. The types of electronic impact characteristic of mer- 
curv vapour also take place in cadmium vapour. Resonance 
collision of the electrons with the atom was observed at 3°88 
volts, and inelastic impact resulting tn ionisation was observed 
at 8-92 volts. The single line spectrum of cadmium is 
A=3260-17A. : 
to this wave-length in the relation hv =eV,whereh =6-547 x 10 * 
erg.-sec., e the electronic charge, and F the resonance potential, 
we obtain V =3-78 volts in good agreement with the above. 
On the basis of Bohr’s theory the ionisation potential should be 
8-94, in excellent agreement with the experimentally deter- 
inined value. Generally speaking, the results are considered 
to illustrate the fundamental accuracy of conclusions based on 
Bohr’s theory of atomic structure. Those interested may 
obtain a copy of this Paper by addressing a request to the 
Bureau. 


The Heat Transmission of Building Materials.—A com- 
prehensive series of investigations into the heat transmission of 
various building materials, undertaken by Messrs. A. C.Willard 
and L. C. Lichty, forms the subject of a bulletin issued by the 
University of Illinois Engineering Experiment Station. 
Mercury thermometers, if properly installed, will give results as 
good as those obtained from thermo-couples in determining 
the transmission coefficient (air to air), and the outside surface 
coefficaent, the thermometer being embedded in the surface so 
that its centre line lies in the plane of the surface tested. The 
coefficient for a surface is affected by air-movements, but can 
be expressed as a function of the still air coefficient for the 
same work. Thus, with an average wind movement of 15 
miles per hour a value of K,=3K, is suggested. The effect of 
the humidity of the air on the heat transmission of an ordi- 
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nary building is small, but if the walls are actually wet the 
surface coefficient may be considerably affected. It is of in- 
terest to note, according to the author’s experience, that air- 
space construction 1s of value at low temperatures, but not at 
high temperatures, as in this case the transmission of heat 
across the air-space Increases very rapidly. 


The Effect of Artificial Light on Plants.—It has long 
been known that exposure to strong light had a noticeable 
effect on the growth of plants. Some interesting results of 
experiments conducted by Mr. L. L. R. Hayden and Dr. C. P. 
Steinmetz are described in a recent issue of the ‘ General 
Electric Review.” Beans were selected as a suitable subject 
fur experiment, owing to the relatively short natural life of 
the plant, the extra artificial light being supplied from a 
series of gas-filled incandescent lamps, which were used to 
illuminate a piece of ground 5 ft. by 9 ft. For this area five 
500-watt lamps, consuming 2°5 kw. were used. As a check- 
test some similar plants were placed in a box 36 in. square, 
in the same soil, but exposed only to natural light. It was 
found that under the influence of this strong artificis. l light the 
plants ripened and came to fruition in about half the time 
required by the ordinary natural light. It is suggested, how- 
ever, that the process would not be economically justified for 


- such cheap products as beans, but only in the case of those 


plants the fruit of which has a greatly enhanced value if raised 
and brought to market at a certain definite time. 

Indirect Lighting in Textile Factories.—The lighting of 
textile mills has always been a somewhat awkward problem, 
owing to the complexity of the machinery and the large 
number of moving belts and machinery which interfere to 
sore extent with the placing of overhead lamps and give 
moving shadows. Although modern machinery and arrange- 
ment—the elimination of belts through individual motor- 
drives, for example—has mitigated these difficulties it has 
hitherto been usual to install lamps for individual groups of 
machines, and to use direct lighting. Indirect lighting, 
though apparently possessing special advantages for this class 
of work, has not been used to any great extent in the past, 
partly no doubt on account of small overhead space and 
absence of suitable reflecting surfaces, and partly because the 
maintenance of arc lamps was considered troublesome. The 
introduction of gas-filled lamps of high candle-power has put a 
somewhat different complexion on the problem, and in a 
recent 4ssue of the “ Transactions ” of the Hluminating En- 
gineering Society (U.S.A.) an account is given of an apparently 
successful installation of this kind. In this case 500-watt 
units. located in rectangles of 22 ft. by 26 ft. were employed, 
the consumption being approximately O-87 watt per square 
foot. The soft shadows given by the system appear to have 
been very suitable for the lighting of the complicated machinery 
employed and the illustrations presented suggest that the 
diffusion of light into every corner of the room, and the con- 
sequent diminution of moving shadows, was quite satisfactory. 


Personal. 


Mr. G. R. Clarke is now Director General of Indian Posts and 
Telegraphs, in succession to Sir Wm. Maxwell, who recently retired. 

Senor Eduardo Pittaluga has been appointed Director General of 
Government Posts, Telegraphs and Telephones in Uruguay. 

Senor F., de P. Arrillaga succeeds the Duke of Bivona as Director 
General of Spanish Posts and Telegraphs. 

Mitirary Honovrs.—The following honours have been con- 
ferred :— 

Sec.-Lieut. F. H. M. Joyce (99th Siege Battery), formerly engaged in 
the India Rubber Co.'s head office, has been awarded the Military Cross. 

Guner F. Yates (R.I.A.), formerly emploved by Messrs. Dick, Kerr 
& Co., has been awarded the Military Medal. 

WAR CasuALTIES.—The following casualties are reported :— 

Pte. G. D. Lambert (London Regt.), formerly engaged in the India 
Rubber Cv.’s general office, is in hospital with trench fever. 

Set. A. Halsey (M.G.C.), formerly employed in the India Rubber (Co.'s 
works, is a prisoner of war in Germany 

A. B. Jas. Mason (R.N.D.), formerly employed by the Blackpool 
and Fleetwood Tramroad Co., is a prisoner of war in Germany. 
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Charging Currents and Earthing Devices in 
Transmission Lines.’ 


By H. BEHREND. 


The capacity of high-tension lines makes it necessary to adopt 
special precautions for the protection of human life; and the 
following remarks have reference solely to these protective devices, 
and not to those that may be necessary for continuity of working. 
Any conductive connection between tramway rails and earth is 
to be considered as an earthing device which has no connection 
with the working of the line, for a tramline works perfectly with 
insulated rails, even if the latter have a notably different potential 
from the earth. But the earthing plates of lightning conductors 
are quite different, as they are an essential part of the system. 
Ruppel has investigated the fall of potential in the neighbourhood 
of an earthing plate; in almost all cases, a straight line shows this 
fall on logarithmic paper. Without touching anything at all, a man 
may receive a shock if he stands with his legs wide apart on ground 
through which current is passing, if his two legs are not on an equi- 
potential surface. Many accidents of this kind have happened. 
Thus a pole carried a switch box, and was 10 vards from a pit con- 
taining water; the switches were properly earthed according to the 
tegulations, but were defective owing to some cause. A man in- 
structed his assistant to close the switch, and received a shock when 
this was done, as his feet were in a direct line to the pit containing 
the earth plates. Both energy and charging currents may cause 
shocks. The following is a very ordinary case. A transmission 
line is supported by pin insulators on iron poles, which stand in 
moist ground and are properly connected to earth plates. If an 
insulator breaks and one of the transmission lines touches the iron 
mast, only chance can save a man from death, even although the 
mast is properly earthed. Dry stockings and rubber shoes are the 
best protection against an accident of this kind. The same thing 
might happen with a transformer case, if one of the terminals were 
injured. In both cases a capacity current flows to earth; there is 
also a watt-current if the neutral point of the transformers is earthed 
at the central station. We may for the moment neglect the possi- 
bility of another earth on another phase. We must first consider 
the amount of the capacity currents, and must admit that it is 
impossible to calculate them with great exactness. In a former 
article, the author has published some fairly exact formule for 
polyphase systems, which can be used for rule-of-thumb calculations. 
On a three-phase system, the charging current is the ratio of the 
product of kilovolts and kilometres to 550; on a single-phase 
system, it is the ratio of the same product to 630, always assuming 
there is no fault. on the line. If there is a fault, then on a single- 
phase system the charging current flows from the conductor to 
earth, and on a polyphase system 1-4 times this current. For low 
voltages between 10 and 20 kilovolt, these values are rather too 
low; above these values of the voltage, they are rather too high. 
The error may amount to 10 per cent. Let us now take the following 
case: The voltage of a distributing network is 15,000, and it extends 
over 1,000 km. ; to this a three-phase transformer of 40 or 60 kw. 
is connected, which is housed in a brick chamber with a cement floor. 
Everything is mounted in the prescribed fashion according to the 
regulations, Suppose there is a fault in some insulating device. 
Then the charging current, flowing to earth, is about 38 amperes. 
The earthing becomes more and more defective owing to the drying 
of the soil by the passage of this heavy current. An earthing device 
is considered satisfactory if it has a resistance of 20 ohms, and thus 
there is a fall of 760 volts, which gradually rises as the current 
continues to pass. This voltage fall is a danger to human life ; 
but it is-important to know what current can pass through a man 
without fatal results, and this depends not only on the voltage. 
The coils of a normal transformer have a considerable capacity in 
relation to the iron core ; so that even if the prescribed connections 
are made between the core and earth, considerable currents can flow, 
if the terminals are completely insulated. Let us now suppose the 
high-tension winding of a 60 k.v.a. single-phase transformer to be 
connected to two phases of a 15,000-volt polyphase network. The 
voltage between the iron core and earth may amount to about 
4,500 volts. The current flowing through the earth connection may 
be 2 milli-amperes. This current is determined by the apparent 
capacity of the iron core which in the present case may be taken 
as 0-00143 microfarad. It seems to be known that a man can stand 
alternate currents of normal frequency up to 100 milli-amperes, 
and very high currents have been known to pass through the human 
body without fatal results. More men have been killed at pressures 
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* Abstract of an article in the ‘“ Elektrotechnische Zeitschrift,” 
No. 25, 1917. | 


about 500 volts than at very high pressures such as 10,000 or 100,» 
volts; but this may be due to greater caution in the latter case. 
For the sake of simplicity, let us now take two electrically distint, 


separately insulated, single-phase circuits. Let Fig. 1 show? tke 


high and low-tension windings of a transformer; the conducter 
l is 7,500 volts above the earth potential, and conductor 3 the same 
amount below ; conductors 2 and 4 are each 110 volte on either sid- 
of the neutral. The points 7 and 8 can be connected together 
without causing capacity currents to flow, but it is not possible te 
inter-connect two points at random on the two circuits. Nor ¢ 
the conditions are changed, as shown in Fig. 2, where conductor 1 s 
connected to earth. Then the point 7 has a potential 7,500 volt: 
below that of the earth, and so on. If the points 7 and 8 are now 
connected, the high pressure will pass into the low-tension cireuts 
The condensers c, and c, are charged with a pressure of — 7,390 volt. 
and c, with —7,610 volts. The conductors 2 and 4 must not b» 
touched with the hand, if the man is standing on the ground. bi: 
this state of affairs can only arise through an unfortunate accider:. 
e.g., through a discharge between the windings,’and then the poir 
of the breakdown will determine the degree of the danger. Niny 
the neutral point 8 in the low-tension winding is not in the press: 
case earthed, voltages actually arise in the low-tension circuite; 
but these are not dangerous, if a man touches cither conductor 2 or4. 
because the capacities are generally too small. a 


DIAGRAMS OF CONNECTIONS. 


Therefore the conditions that must be fulfilled for the passage ci 
the high-tension voltage into the-low-tension circuits are :— 
(1) A connection between the two circuits, the resistance of which 


connection need not be very near the zero value. 


(2) Considerable capacities between the windings, and between 
the windings and earth ; and 

(3) Such a division of the capacities that there are marked differ- 
ences of potential between the points to which the connection i 
made in (1). 

It may not be possible to reduce the value of the resistance of the 
earth connection to such an extent as to remove entirely the danger 
to human life; but it is possible to use the capacity currents, which 
flow to earth, as a means of cutting out the transformer, and thereby 
to reduce the time, during which the risk exists, to fractions of 4 
second from the instant at which the risk is incurred. Arrangements 
should be made at all places. wher high tension energy is taken and 
transformed by a bank of transformers, to insert a device in the 
connection to the earth plates of such a nature that, as soon à: 
charging currents or watt-currents pass, the connections to the high- 
tension side of the transformer are automatically broken, and the 
Whole sub-station is put out of action. This proposal can only he 
properly carried out if the neutral conductor is insulated. For! 
it is earthed at a second spot or even perhaps in several places. the 
charging current would distribute itself in accordance with the 
various resistances, and the current, passing through the automat 
cut-out, might be so weakened as to be ineffective. However, the 
insulation of the neutral conductor is quite an ordinary feature of & 
normal network of distribution in the country districts of German}. 
where small cheap insulators are used on poles. The main dange! 
arises on the soil around the earth connection, and is distributed 
over a zone which the author calls a “ voltage-filter,” or “ voltage 
funnel.” The danger zone is included within a funnel, shaped a 
in the ordinary filter, which is symmetrical about the earth-wire 33 
axis. This point has been previously investigated by Ruppel 
Creighton and Kühn ; the references to their work are given. 

This automatic method cannot be applied to earthed poles. 
carrying the transmission wires. By connecting the poles meta” 
ally with one another, the risk may be diminished ; but this js not 
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sufficient, as many accidents have proved. It would be better to 
forego the earthing of these poles, as is mostly done in other coun- 


tries. There remains the question as to the measurement of the — 


resistance of an earth plate, about which there is great uncertainty 
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Fia. 3.—METHOD oF TESTING EARTH PLATES. 
\ 


owing to many causes. It is, therefore, very ncecessary to test them 
frequently, in order to notice any unusual changes; such tests 
must be quickly carried out and must not depend on the skill of 
thefobserver., The connections, shown in Fig. 3, are recommended 
forjthe purpose. It is the method of the Wheatstone bridge, and 
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has the advantage that during the test the electrodes carry an 
arbitrarily chosen current, while the auxiliary electrode carries no 
current ; thus the current distribution in the soil has no effect on 
the results. Preliminary tests have shown that the method can 
be easily carried out, and that it is quite sufficiently accurate. 
After the bridge has once been set up, it {s only necessary to read the 
current passing through the armature several times (the voltage 
remains nearly constant), in order to determine whether the resis- 
tances have altered to any marked extent. If any marked variations 
appear to exist, the bridge must be readjusted in order to find which 
of the two earth plates has changed. The bridge can consist of wire, 
wound on a porcelain cylinder, with a sliding contact piece; the 
resistance in all to be about 1,000 ohms; a telephone receiver will 
indicate the neutral point. The measuring transfomer might have 
a voltage of 110 or 220, and an output of 0-2 or 0-5 k.v.a. The cost 
of this outfit is small; if continually used it will explain much that 
is mysterious. 

The outcome of the foregoing is that it is safe to touch nothing, 


` and especially nothing that is earthed. Masts and poles ought not 


to be earthed. There should be high inductive resistances between 
the neutral point on the high-tension side and earth. The*earth 
connections ought tobe kept as free from current as possible, but 
such currents as flow must be used to stop the flow of power-currents 
as quickly as possible. The neutralfconductor in a low-tension 
network should be insulated throughout its whole length except 
at the central station, where it should be earthed through a cut-out. 
All earth connections should be continuously kept under observation 
and be tested from time to time in order to note any variations. 
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.The Electric Lighting of Ecclesiastical Buildings.“ 


By WILLIAM, WILSON, B.E., M.Sc. 


There are few tasks as difficult as that of providing suitable arti- 
ficial lighting for a church or cathedral. It involves the introduction 
of a novelty into one of the most conservative situations in existénce. 
It is only within about the last 50 years that the necessity for other 
than daylight has arisen. Thus, the requisite fittings have had to be 
added either to buildings in which no pravision for them existed, or 
to others designed exactly on the lines of their predecessors, and 
generally resembling the latter in possessing the same deficiency. 

There are also two special characteristics of a church to be borne 
in mind: (1) The value placed upon economy ; (2) the scarcity of 
any form of professional attendance, and the entire absence of skilled 
labour. . a 


SPECIAL ADVANTAGES OF ELECTRICITY FOR CHURCH LIGHTING. 


Electricity has a number of special qualifications for church light- 
ing. A church is a building which is used for comparatively short 
periods, ranging between 20 minutes and two hours, and occurring as 
a rule at wide intervals. With electricity, the whole of the lamps 
need not be put in circuit except when needed. Pilot lights do not 
provide a satisfactory alternative. Considerations of economy as 
well as convenience favour a method which can bè operated by the 
simple turning of a switch. : 

One of the most valuable attributes of' electricity for church work 
is its great suitability for concealed lighting. The maintenance cost 
of electric light for church purposes is extremely small. As a rule, 
only the lamps will need renewal, and that not until they have been 
actually `“ burning” for at least 1,000 hours. The duty required 
of the principal lamps will average about five hours per week, giving 
a life of 200 weeks, or four years. . Any other method of illumination 
will require renewals at intervals expressible in months, or even 
weeks. Nearly all church services occur at other than times of peak 
load, and consequently electricity supply authorities often grant 
specially favourable rates to churches. A final advantage is pro- 
vided by the wide range of candle-power obtainable. | 

The chief problem before the designer lies in satisfying both 
eesthetic and practical requirements, which are often mutually con- 
flicting. For example, many churches are fitted with a double row 
of excellent chandeliers pendent from the roof, placed sufficiently 
high above the floor to avoid contact with the heads of the congre- 
gation. With their long stems extending from nearly top to 
bottom, they will harmonise to a nicety with the dominant vertical 
lines of a Gothic building. Thus the artistic requirements are fully 
met, but from the point of view of satisfactory illumination the case 
is quite otherwise. The lamps intrude themselves most unpleasantly 
between the observers and the objects of vision. 


* Abstract of a Paper in the “ Journal ” of the Institution of Electrical 
Engineers. 


FITTINGS FOR ELECTRIC LAMPS. FS 


Prior to the introduction of electric lighting, the following types 
were in use: (1) The floor-standard, (2) the pendant, (3) plain lamps 
round the capitals of the pillars, (4) a continuous row of lighta round 
the top of the walls. ` | | 

In any of these positions electricity is at least as effective as any 
other illuminant ; but the second class is much superior to any of the 
others. As renewals of electric lamps are only required at intervals 
of at least four years, their bare accessibility is all that need be’ 
secured. Consequently, they may be placed, if desired, at the very 
apex of the interior, 100 ft: or more above the floor. This position is 
actually adopted at Southwark Cathedral. 

The designer may also locate the lamps deep in angles, close to or 
immediately below woodwork or other inflammable material, or in 
narrow spaces where an air circulation is impossible. It is through 
this that concealed lighting, so valuable when dealing with the chan- 
cel, is made possible. The author, however, is not inclined to recom- 
mend the use of indirect, cove, and semi-indirect methods. 


SELECTION OF FITTINGS. 


To decide what fittings shall actually be adopted, first, and chiefly, 
the characteristics of the interior under consideration must be 
studied. It will suffice for a preliminary survey if the whole be 
divided into two portions—the chancel and the body of the church 

(a) The Chancel.—It will very often happen that the chancel, by 

virtue of being more richly furnished than the body of the church, 
will not require ornamental fittings, and the lighting can then be 
entirely carried out by the concealed method. Lamps should be 
so placed and inclined that the light is mainly directed on the books 
and the surroundings of the adjacent part of the choir. These lamps 
will, then, illuminate the westward end of the chancel. 
- The easternmost portion can be served by lamps behind con- 
venient pillars or other projections, at a height of not leas than 16 ft. 
or 20 ft. if possible. It may be considered necessary for ornamental 
reasons to install a few electroliers, and these can then be used for the 
further portions of the area. Roof lights may be resortéd to in this 
part of the building, and can usually be concealed. 

(b) The Body of the Church.—The body of the building presents a 
large space requiring uniform treatment. Chief attention must be 
devoted to keeping the points of light out of the direct line of vision. 
Yet the question is worth considering, whether it is not a positive 
advantage that some of the light soùrces, suitably shaded, should be 
visible, provided the light is no brighter than the ordinary candle- 
flame. 

- Assuming that pendants are permissible, and the question now 
arises from whence they shall be suspended.: Many circumstances 
will affect this question, of which the chief is the relative width of 
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nave and side aisles. If the latter are absent there is a good deal to 
be said for the use of a central row of electroliers, comparatively 
large, few in number, and hung high. If side aisles are present, 
central fittings might still be employed, augmented by smaller pen- 
dants in the aisles themselves, but it is more usual to adopt a double 
row of pendants, corresponding in number to the pillars, bays or roof 
trusses. 

With regard to the ornamental design of the electroliers, the 
observance of two golden rules will be sufficient. One of these is to 
give due weight to the quiet dignity that should characterise every- 
thing connected with a church. The second rule is that ornament 
without utility is an abomination. 

There are a few special positions that will require individual lights, 
of which the pulpit and lectern are alone likely to give trouble. In 
both cases it should be remembered that the reader or speaker him- 
self needs to be illuminated ; this and other conditions can be simply 
and effectively met by plain cord pendants from the roof. The 
opaque, or nearly opaque reflectors should be located a foot or two in 
advance of the vertical line of the book-rests. Purely local lighting 
of the latter is neither easy nor satisfactory. 


INTENSITY OF ILLUMINATION. 


There is only one consideration that requires noting in connection 
with the determination of the candle- power of the various lamps ; 
otherwise the treatment of a church is the same as of other buildings. 
This is the great height of the roof. 

The actual intensity appropriate to the situation lies between 1:5 
and 3 ft.-candles. Special care must be taken in providing for the 
choir, who are in many cases reading nearly the whole time. The 
congregation, on the other hand, use their books but little except 
when actually singing. 

With regard to consumption, 1 c.p. for every 1} 8q. ft. to 24 sq. ft. 
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of floor area will fulfil the conditions mentioned, under average cir- 
cumstances. If there is any doubt as to the requisite candle-power 
the installation should if possible be so designed as to permit after- 
adjustment by changing the lamps for others of slightly lower or 
higher candle- power. 


SWITCHING ARRANGEMENTS AND WIRING. 


There should not be any great difficulty in arranging for the con- 
venient operation of the installation in spite of the large number of 
individual lights. The different combinations required are briefly a 
follows :— 

. Complete lighting during service. 

. Partial lighting before service. 

. Partial lighting during portion of evening service. 
. Partial lighting on dull days. 

. Choir only (for choir practice). 

. Parts of building only (for week-day services). 

The above does not include the control of the vestries and other 
supplementary parts of the building, which are dealt with upon ordi- 
nary residence or office lines. These and any other likely combina 
tions must be put into circuit with the least possible trouble and 
without attracting attention. 

The wiring of a church should be of the very best description. no 
only on account of the necessity of reliability and long life, but also 
for reasons of safety. Thus, heavy-gauge welded steel conduit only 
should be permitted, united by screwed joints. Sharp bends should 
be forbidden, and all joints should be of the inspection type. 

With such long runs of conduit as will be found necessary, the ques 
tion of providing sufficient earth connections becomes important. _ 

It is not always possible to conceal all the wiring, but by careful 
designing the conduit actually exposed may usually be reduced te 
such an extent as to escape tlie notice of an ordinary observer. 
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The Fuller Companies’ Electrical Works. 


A rapidly extending business, and the unsuitability of the old 
premises and conditions at Bow, has, during the last few years led 
to the formation of varipus companies grouped under the heading 
of the Fuller Companies, and the erection and subsequent extension 
of new workshops and offices covering a large site of over 12 acres. 
These Companies are concerned with the manufacture of the 
“ Block ” accumulator, ‘‘ Sparta ” batteries and dry cells, electric 
wires and cables, electric light carbons and other products. 


Tue ‘‘ BLock °” ACCUMULATOR. s 


In addition to the ordinary grid type, the Company produces 
upon a large scale their unique ‘‘ Block ” accumulator. We under- 


Fia.. 1.— ELECTRODES oF BLocK ACCUMULATOR. 


stand that this type of cell, after exhaustive tests extending over 
two years has been adopted by the Admiralty to replace thousands 
of. dry and other primary «ells. The War Office, Post Office, and 
numerous railway companies, both at home and abroad have, after 
considerable tests, largely adopted them for telegraphy, railway 
signalling and similar work. Although the advantages possessed 
by accumulators for such @&sses of work had been recognised by 
the authorities for a long time, the difficulty of obtaining a really 
reliable type of cell, which would retain its charge without attention 
in isolated districts for a long period, and possessing the require- 
ments necessary for such work, has restricted their use very con- 
siderably. 

The construction of the “ Block ” cell is shown in Fig. 1. The 
material is substantially the same as that used in the plate type of 
accumulator, but the cell differs in having electrodes which, when 


pasted, are of such a shape that two or more assembled with insu 
tion between them form oblong or round elements. Thus th 
section of each plate is triangular or a sector of a circle as the ca* 
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Fic. 2.—CURVE SHOWING EFFECT OF SHORT-CIRCUIT. 


| may be. In Fig. 1 an electrode is seen on the left hand side and the 


pasted electrode on the right, and in this case the section is in the 


Fia. 3.— ENLARGEMENT OF ParRT OF Fia. 3, SHOWING 
RECOVERY, 


form of a semi-circle so that when two such plates are placed Na 
to face with insulation between them they form a block of circ 
section. 


- 
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The makers find that this method of construction presents con- 
siderable advantages for certain purposes and that the electrodes 
are “Tree from injury by vibration, or short-circuiting. The 
grid, being buried in the block, is free from growth. Buckling 
does not occur and accidental short-circuiting has but little effect 
Owing to the large mass of active material. The charge can be 
retained for many months and risks of sulphaticn due to cells 
Standing out of use for long periods is reduced to a minimum; 
consequently -such cells are more adapted to rough usage and to 
neglect than the ordinary plate type. 


Fio. 4.—COMPLETE Buiock CEL. 


Figs. 2 and 3 are interesting curves, showing the effect of short 
circuiting on a “ Block” telegraph cell. The discharge rate was 
such as to complete the discharge in 700 hours. After discharging 
for 350 hours the cell was dead short-circuited for 60 minutes, after 
which the discharge was continued through the original external 
resistance. Fig. 2 shows the effect of the short-circuit and Fig. 3 
shows the recovery on a larger scale. Fig. 4 shows a complete 
“ block” cell. Apart from telegraph work such cells are being 
used largely by the Admiralty and also for private house lighting 
in cases where the supervision that can be given is not such as is 
demanded by the more. usual types of lead battery. 


Ta 


Fia. 5.—ACCUMULATOR ASSEMBLING SHOP. 


The Sparta battery, which is of the more usual plate 
construction, is used on a considerable scale for starting 
and lighting purposes on automobiles. The electric starter having 
Come into far more general use in the United States of America 
than in this country, it is only natural that the majority of motor 
vehicles with such starters in the United Kingdom should be pro- 
vided with American made storage batteries. Now, however, the 
importation of starting batteries for use on private vehicles is 
entirely prohibited. Messrs. Fuller were among the first to realise 
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.the possibilities of producing English made accumulator, which 


could be substituted without alteration of the car on the many 
American motor vehicles so equipped, as well as for use on British 
built cars in which electric engine starting and lighting equipments 
were used. Although the ` Block” type of cell has many advan- 
tages for lighting and ignition purposes it is not suitable for this 
class of work, which demands a very heavy rate of discharge without 
excessiye drop in voltage, together with special recuperative powers, 
so that the battery will start the engine time after time without 
failure. Such a battery must be as light and compact as possible, 
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Fic. 6.—CABLE PLAITING AND BRAIDING SHOP. 


yet of such robust construction that it will withstand the disin- 
tegrating effect of heavy discharges and the strenuous life that such 
units have to lead. The containers are of ebonite, permitting the 
use of a high gravity acid. The outer cases are of teak and are 
generally intended to be carried on the running board of the vehicle. 


Arc LIGHTING AND BATTERY CARBONS. 


It is well known that previous to the war most carbons uscd in 
this country came from Germany and Austria. When these sup- 
plies were stopped, makers of batteries and users of arc lampe had 
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Fig. 7.—CoaTING AND VULCANISING SHOP FOR RUBBER-TREATED 
CABLE. 


to turn to home manufacturers for their supplies. These were very 
few in number and consequently Messrs. Fuller decided to make 
their own carbons in order to fulfil their own battery contracts. 
A large plant was established for this purpose, and shortly after- 
wards new works were crected, the most modern of their kind, 
equipped with specially designed machinery for the manufacture 
of high grade carbons and carbon products. A separate plant for 
the production of pure carbons, which forms the basis of the carbon 
mixtures has also been erected. 
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For use in flame arcs various brands are produced. The ** Solar ” 
brand is stated to bave an efficiency of 0-3 watt for M.S.C.P., and 
is specially suitable for magazine type flame lamps. It possesses 
no mctal core, and is consequently considerably cheaper than the 
metal cored type, which has a metal wire running through the 
carbon for its entire length in order to lower its resistance. Copper 
plated carbons can be supplied in place of the metal cored carbons, 
but they are not recommended. 

Cinema carbons are now manufactured as the result of experi- 
ments specially made to determine what particular combinations 
were necessary in order to ensure steady burning of the arc, coupled 
with even consumption of the electrodes. The positive carbon 
has a special chamfered point and a soft core. The negative carbon 
is coppered externally, and is provided with a hard coppered core. 

Carbon rods for flash lamp batteries, impregnated with wax or 
unwaxed, are included among the principal carbon products of the 
firm. The impregnated rods are found to give excellent results 
in practice. 

Other carbon products include welding carbons, specially pre- 
pared to carry the heavy currents used in welding operations; and 
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also carbon plates for rheostats, which will stand a high curren 
density without disintegrating. i 

The highest grade English carbon black for the rubber and pain 
trades is now manufactured by the most modern process by thy 
firm, a special plant having been erected for the purpose. 

WIRES AND CABLES. 

The wire and cable business is now installed in a separate factory, 
which is fitted up on the most modern lines, and equipped with the 
latest machinery, for dealing with the indiarubber from the earliex 
stages of washing, mixing and calendering, to the final braiding o; 
lead covering. Every description of electric light wire and cable 
is being manufactured. Special machines are installed for coverin 
wires with rubber on the longitudinal lapping system for the highest 
class of insulation. Lead presses for covering cables with an outer 
casing of that metal, and special modern machines for covering 
wires with rubber by extrusion, a process well adapted to the pro- 
duction of thick coatings of rubber for cables, such as are used fr 
motor car wiring, and insulated fexible are among the moder: 
machines recently installed. Figs. 5, 6 and 7 illustrate portions ei 
the new works devoted to the electric wire and cable industry. 


Electric Winding Engines and Mine Hoists.’ 


(Continued from page 209.) 


Summary.—The Author deals with the technology of the electric winding engine or mine hoist. 


In this article, which is the first of 


the series, the scope of the work is detined, and notes of general interest are given on the question of power supply. 


Kinps OF MINE SHAFTS. 


Mine shafts may be classified under the following three 
headings :— . 
(i.) Vertical ; 
» (1) Incline ; 
(11.) Compound ; 
and examples of these are given in Fig. 3 (a) to (h). 

Most of the coal mines in this country ‘have vertical shafts, 
but in many cases abroad, particularly in metalliferous mines, 
the shaft follows the dip of the reef or seam. This may result 
in a shaft of varying inclination, as shown in Fig. 3 (c) and (d). 
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OPERATIONS TO BE PERFORMED. 


The operations which a winding engine is required to per- 
form fall naturally into two groups, vz., those normally carried 
out in balance, and those which usually necessitate out-of- 
balance running. 

Examples of balanced operation are shaft-sinking, winding 
from one level; winding from several levels; raising and 
lowering men, materials and supplies; dead-slow running 
for shaft and rope inspection, and for repairs. 

Taking-off, turning, and renewal of ropes; adjustments 
for stretch of ropes ; and alterations of rope lengths for winding 

4 “ 


(f) (Q) (h) 


Fig. 3.—TyetcaL MINE SHAFTS. 


l Compound shafts either descend vertically until the reef 
is struck and then follow on the incline, Fig. 3 (e) and (g), 
or they follow the dip of the reef from the surface and then 
descend vertically to a lower level. A shaft of this kind is 
depicted in Fig. 3 (h). lf the angle between the two sections 
of a compound shaft is less than about 150 deg., the corner 
should be rounded off so as to form a curve of large radius 
in order to prevent shocks when the skip passes from one 
section to the other. When the maximum speed exceeds 
15 to 20 ft. per second, it is customary to slow down as each 
skip approaches the bend, so that the speed of the skip as it 
passes the bend will not exceed 15 to 20 ft. per second. Since 
the sections are not, as a rule, of equal length it follows that 
there will be retardation and acceleration twice during each 
wind—not counting the starting and stopping periods—so“as 
to enable the ascending and descending skips safely to pass 
the bend. It should be noted that practically all compound 
shafts are old-fashioned, and they are seldom met with in 
modern mining practice. 


* Copyright. All rights reserved. 


from different levels, are examples of operations which neces 
sitate out-of-balance running. 


ELECTRIC WINDING SYSTEMS. 


The system to be adopted in a given case depends on the load 
and depth of shaft, and upon the intensity of the winding. 
It also depends upon local conditions, and it is impossible to 
lay down hard and fast rules of general application. Although 
at least a dozen systems have been suggested, not more than 
three have met with wide adoption. These are the direct 
alternating-current system, or three-phase system, as 1t 18 
called ; the Ward Leonard system; and the equalised Ward 
Leonard system, or ligner system, as it is called. 

Reference will be made to each of the systems in the section 
devoted to electrical equipment, and the three systems nan 
will be considered in some detail. For the present it may 
stated that the three-phase system is used in those cas® 
where the power supply is drawn from a generating station 0 
considerable size and where low initial cost is of primary 
importance. To some extent the success and safety of the 
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system depend on the skill of the operator, and satisfactory 
braking arrangements are not readily obtained. 

Although more complicated and more costly than the iiie 
phase system, the Ward Leónard system is easier to control 
and handle. In many cases it is more economical of current, 
and the current consumption is independent of the skill of the 
operator. It possesses the advantage over the three-phase 
system of not making a sudden heavy demand on the generat- 
ing station; the demand steadily increasing from practically 
zero at the beginning of the wind to a maximum just before 
the end of the accelerating period, or, say, in from 10 to 30 
seconds. This gives the automatic voltage regulators at the 
generating station sufficient time to act, and, at the same time, 
enables a relatively small supply system to cope with the 
demand. The Ward Leonard system has the further impor- 
tant advantages over the three-phase system of lending itself 
to mechanically-automatic operation, and to safe and econo- 
mical braking. Moreover, for running at reduced, or dead- 
slow, speeds, and for moving the skips or cages a few inches, 
the Ward Leonard system is markedly superior to the three- 
phase system. Except in those cases where there is an 
appreciable saving in current consumption by using the Ward 
Leonard system, it is for the user to determine whether the 

several advantages are worth the increased cost. 

As regards ease of control there is nothing to choose between 
the plain Ward Leonard system and the equalised Ward 
Leonard system. At considerable cost and at the expense of 
efficiency arrangements are made in the equalised system for 
preventing, or for limiting, fluctuations of the power drawn 
from the supply. Although many of the large electric winders 
owe their existence to the equalised Ward Leonard system, 
it is now generaHy agreed that the system should be avoided 


if possible. The following figures taken from records made by 
Mr. H. Bramwell * for the Maritime winder, serve to give 
some idea as to the cost of equalising the demand in this case. 
, Not 
Equalised. Equalised 
Fortnight ending aisi ccisssestassosiwetssenweceasucs | 26/6/09 1/10/10 
Total number of winds  ...............ccceeeceeeees 5,260 5,370 
Board of Trade units used ...........ccceeeee scenes 29,800 17,800 
Tons of coal raised .........ccacccscneescceseccensees 5,986 6,043 
Board of Trade units per ton of coal ............ 4-26 2:94 
Board of Trade units per wind ...............0005 3:31 


It will be noted that with the equalised system in use, the kW.- 
' hours‘per ton”of coal raised are 45 per cent. greater than with 
the unequalised three-phase system. 

At’ 0-5d. per unit, the costs per ton of coal are 2-13d. and 
1-47d., and reckoning on an output of 200,000 tons per 
annum, the saving in favour of the unequalised system 
works out at £554 on current consumption alone. 


Kinps -FfF DRUMS. 


The kind of drum used affords a convenient method of 

classifying winders. Drums are of seven kinds, namely :— 

(a) Cylindrical. | 

(b) Conical. 

(c) Reel. ! 

(d) Cylindro-conical. 

(e) as -cylindrical. 

(f) Koepe pulley. 

(g) Whiting sheave. 
These are shown diagrammatically in Fig. 4. Winders 
having reels and Whiting sheaves, besides being practically 
obsolete, are relatively unimportant and need not be con- 
sidered at any length. The principal kinds of drums are the 
cylindrical and conical, and their derivatives the cylindro- 
conical and the spiro-cylindrical ; the latter, of which there 
are several notable examples, being of comparatively recent 
origin. Although used to a considerable extent on the Conti- 
nent, the Koepe pulley has met with little support in this 
country. 

In the case of (a) to (e) either one or two drums may be ised: 


* “ Proceedings,” South Wales Inst. of Engineers, Vol. XXVII. 
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Two drums are required when it is necessary to run the winder 
out-of-balance, or when the winder has to operate from 
different levels. When two drums are used one of them may 
be clutched and the other keyed to the shaft of the winder ; 
or both drums may be clutched to the shaft. 

To set a double-drum winding engine when the levels are 
being changed, one drum has to be turned relatively to the 
other till the skips are in the required positions. This is done 
at the end of the trip when one skip is at the surface. The 
drum to which this skip is attached is held fast by the brake 
and disconnected by means of the clutch ; the other drum is 
next rotated until the skip in the shaft comes to the desired 
level. Finally, when the loose or uncoupled drum is clutched- 
in, winding may be continued from the new level. 


(a)Cylindrical Drum. _ 


(®)Conical Drum. 


' Winding Sheaves 


Guide Sheave 


(gq) Whiting sheaves, 


ELEVATION. 


Tension Sheave 


Fio. 4.—TypicaL WINDER DRUMS. 


Frequent change of levels necessitates two loose drums ; 
but if the levels are changed, say, only once or twice per shift, 
one drum may be fixed | rigidly to the shaft of the winder. 
When adjustments are seldom necessary the winder may have 
two fixed drums so arranged that the levels may be changed 


by unwinding rope from ‘small drums or reels housed inside 
the main drums. 


(To be conned). 
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The Mechanical Design and Specifi- 
cation of the Turbo-Alternator 
Generator. 


The following is an account of a discussion on Dr. 8. F. 
Barclay's Paper at the Manchester Section of the Institution 
of Flectrical Engineers. An abstract of the Paper appeared 
in our issue of March 22 

DISCUSSION. 

Mr. J. S. Peck said that the author had referred to varicus sources of 
weakness in the construction of turbo-generators. His own tirm had made 
many such machines during the past 15 vears, and had standardised the 
solid forged type of rotor. During the whole period no serious mechanical 
breakdown had occurred. In only one or two cases was there minor 
trouble, due to balancing, but nothing in the nature of an explosion or 
burst. Laminated and plate types had, however, advantages. A large 
solid forging might not be entirely homogeneous, and first-class material 
was essential. Ina laminated rotor every plate could be inspected, and 
if one or two were defective there was little chance of accident. So far 
excellent results with the solid forging had been obtained. The ductility 
was not quite as good at the centre of the core, the tensile strength was 
practically uniform. He would never put in a laminated rotor for use 
with an unbalanced load, unless a very heavy damper winding was 
provided : with the solid rotor the steel core in the top of the slots and 
the wedges both had a damping effect. The detail designing of electrical 
machinery should be done by specialists, and consultants should merely 
satisfy themselves as to the safety and soundness of the general design. 

Mr. SLoAN referred to the suggestion that excessive heating in the 
neighbourhood of the stator end plates occurred chiefly on zero power 
factor, i.e., on short circuit. In one machine he knew, working on 
service conditions (about 70 per cent. power factor), the steel end hell 
was excessively hot, though the load was practically balanced. The 
type of end-bell shown by the author would be apt to increase in diameter 
at full speed. If it tended to become eccentric, holding it central at one 
end only was no guarantec that the other end would remain true. There 
might also be high local concentration of stress at the point where the 
cylindrical portion was jcined into the radial flange. 

Mr. J. R. Bearn remarked that the delivery of a laminated rotor was 
likely to be more speedy and certain than a solid forging and the latter 
more difficult to replace. He then described a rotor with a double 
winding which had certain mechanical cdvantages. Steel wire might 
not be a suitable material for retaining the end windings, owing to 
difficulties of balancing, if wound direct on to the windings. The diffi- 
culty could be removed by winding the wire on a rigid former, preferably 
of non magnetic material, protected if necessary by an outside shell. 
Neither the reported tendency of managnese bronze to disintegrate 
nor the effect of alternating stresses was mentioned in the specification 
at the end of the Paper. The author's views of the value of the impact 
test would he welcomed, as opinions varied on this point. Did the 
author consider the vield point as good an indication of the quality of 
material as the ultimate stress ? 

Dr. WM. Cramp said the Paper would help the engineer who has to 
draw up specifications. He agreed with the warning concerning the 
neglect of small matters, such as might cause disasters. One single 
turbo generator giving serious trouble might set the industry back for 
years. Specifications should prescribe conditions necessary for safety, 
but leave each maker free to develop on his own lines. His firm inserted 
clauses limiting the peripheral speed and requiring a test at 30 per cent. 
above normal speed: they also reserved the right to call for test pieces 
taken from any portion of the machine. Mr. Cramp proceeded to com- 
pare Dr. Barclay’s remarks with those of Mr. Brearley, of Shefheld, a 
vear ago. Dr. Barclay laid stress upon the tensile properties of steel, 
whereas Mr. Brearley thought that the tensile properties alone were of 
no use, and insisted upon the use of the impact test in conjunction with 
the vield point and the maximum stress as the only safe guides. He 
thoucht that the impact test should be included. [n reply to a remark 
by Dr. Barclay Mr. Cramp added that some steel makers would guarantee 
an impact figure if the impact machine to be used was specified. Dr. 
Barclay had laid stress on work being fintshed smooth. Tramway axles, 
which were rongh machined, were apt eventually to break along the very 
fine thread left by the tool. A punched hole was likely to have distorted 
edges and weaken the whole plate. But a plate that was drilled rapidly 
or bored rapidly was as weak as a punched plate. Boilers often now 
had their rivet-holes punched abroad. Drilling was best if done slowly. 
Dr. Barclay had shown a curve connecting the diameter of the rotor in 
inches with the revolutions per minute. Was this simply the result of 
a series of practical designs or founded on theoretical considerations ? 

Mr. W. Kipp agreed with the author in preferring a solid rotor. A 
built-up rotor had always appeared a make-shift and was undesirable 
for machines of high peripheral speed. Owing to reversal of strain in 
each revolution there was bound to be some relative movement between 
the parts of a built-up rotor. In some cases machines had worked loose, 
although instances of rotors bursting were comparatively rare. The 
speaker did not agree that the purchaser should draft his specification 
in greater detail. The design of a turbo-rotor was the work of a specialist 
and the designer should be given as free a hand as possible. The pur- 
chaser was entitled to state in his sprcitication that full details of the 
machine and particulars of the material and stresses should be supplied 
with the tender, also working drawings submitted, before any work was 
put in hand. 


Mr. RoRERTS referred to the question of uniformity in the steel. Cun‘: 


‘this uniformity be tested in any way in the piece without taking a pie» 


from it ? Inequality of loading upon wire bands was the main reas, 
why they had been given up. How were the stresses in the cap-rings e 
“end-bells ” discussed by the author computed > Ventilation and wine 
age on high speed rotors deserved attention. The fan loss mention.: 
by the anthor was 20 per cent. of the total windage, which might ir 
equivalent to 50 kw. on a 5.000-kw. machine. 

Prof. GERALD STONEY mentioned a case of an impulse turbine wh: 
started to vibrate. The spindle had been calculated as if the discs wer 
fixed solidly on to the shaft giving a critical speed of 3.000, but if the ds. 
were loose the critical speed was only 2,900, and therefore it vibrat; 
badly at 3.000. Solid rotors in small sizes were all right. but the fors:; 
must not be reduced too quickly down to the diameter of the spin: 
end. It should be forged in a taper and the extra metal cut away. H 
was doubtful whether in large sizes sufficient work could be put on tie 
forging to make it really and absolutely reliable. The altemat:: 
method of thick plates bolted together with bolts had advantages, hy 
the bolts must be made of high grade steel, and they should have equa 
elasticity all along. There must always be sufficient tension on tie 
bolts to keep the plates solid under all conditions. Thick plates forze 
under the press were most. reliable. | 

Mr. JUHLIN said that it was general practice to shrink the lamination- 
on to the shaft with an allowance which would ensure the lamination: 
remaining tight at the over-speed. The author had stated that th 
bursting stress in the solid rotor was always lower than the tooth- 
but the toothed stress and could be made whatever desirable. Wi! 
large diameters the bursting stress would be the governing featur 
The laminated rotor certainly was cheaper. and when the stresses cou! 
be kept down so as to leave a sufticient factor of safety, there wa ù 
case for condemning it. The question of insulation in high-speed tur’ 
rotors deserved more attention. With carefully made coils by efficen 
bracing one could obviate side-slipping. The suggestion that the stabi:s 
of coils could be improved by dividing them into two portions by meai 
of a wedge about the middle of the slot had not been confirmed in practi? 
The number of slots was a questionof great importance. Rotors havin: 
16 slots per pole and running at 3,000 revs. per min. had been in sat- 
factory operation about 24 vears. The stiffness and stability on th 
coils was quite satisfactory. The out put was reduced when the num 
of slots was reduced. He did not agree that 32 in. was the maximuz 
diameter; 35 in. rotors might have to be adopted if very large outpa: 
were to be obtained at 5,000 revs. per min. It had been the practice 4 
his company to specify tangential and radial test pieces in addition t3 
the usnal longitudinal ones. He agreed that a hole should be bared 
through the rotor when alloy steel was used, and for all large and medius 
sized rotors, whether of carbon or alloy steel, as flaws were not unknown 
in carbon steel forgings. There were no difficulties in obtaining rotor 
up to 57 in. diameter from British steel makers. and this might not te 
the limit. It was of great importance to avoid abrupt changes “f 
diameter in the shaft. and it was general practice to taper the shafts 
wherever possible, in order to avoid abrupt changes. Ventilation br 
radial ducts for the stator and separate axial ventilation for the rot? 
was satisfactory for short machines, but not for long ones, especially if 
small air-gaps were adopted. As regards fans on the rotor it was difteult 
to understand why the blades could be curved in a forward directi®. 
when a radial discharge was required. The power required to drive the 
fans would be increased. The specification seemed to be far too detailed. 
It was more important to specify that the insulation should be as far a 
possible non-combustible than non-hygroscopic. Merely specifying th 
thickness would not ensure satisfactory results. Pressing of coils in the 
slot had for several vears been the standard practice of one compan’. 
and had also been applied to the end windings. The greatest difhedits 
with wire-wound rotors had been the damage caused to the band throug! 
arcs, due to failures of stator windings. 

Mr. J. A. KUYSER agreed that a diameter of 32 in. at 3.000 revs. per 
min. was, for the present time, a desirable maximum. — It might, however. 
be necessary to build larger 3.000 revs. per min. generators in futur. 
20,000 kw. turbines: were being built at 2.400 revs. per min. in this 
country, and in Germany 15,000 kw. 3.000 revs. per min. had been built. 
In order to increase the present limits it was necessary to obtain stront" 
material for the end rings. The author mentioned 50 tons per squat 
inch ultimate, 40 tons yield point, I8 per cent. elongation, 50 per cent 
reduction, as physical properties for chrome nickel steel. Supplies from 
U.S. A. of 3l-in. rings had the following guaranteed properties :— 

Ultimate strength .... 73 tons per square inch. 
Yield point ............. "G7 tons. 
Elongation ............ 15 per cent. in 2-in. reduction 45 per cent. 


These rings were made of chrome vanadium steel of the cylindrical 
type and shrunk on to a separate end dise. These rings would allow 4 
diameter of at least 40 in., or 32,000 ft. per minute at 3.000 revs. per mul: 
British steel makers supplied a large number of chrome nickel steel ring 
of the following properties :— 


Ultimate strength .......... cc ccceeeeeeees 60 tons per square inch. 
SIC Poli E E E 51 tons per square inch. 
ln Paton orteses ara 15 per cent. in 2 in. 
Reduction see ee ete eteeeeeeensneseeseusenens 45 per cent. 


These rings could be used up to at least 35 in. diameter, depending 
upon the amount of copper which was used. The main point in obtaining 
a large output from the rotor at high peripheral speeds was to get ® 
much copper in the rotor as possible without exceeding toothed stres: 
bursting stress and a stress in wedge. Tooth saturation had only 8 sm3 
influence on total flux and had no influence on the operation of the 


JULY 12, 1918. 


machine. The speaker here presented carves showing the amount of 
copper which could be accommodated for different sizes of slots and the 
total field ampere-turns, for which a formula was given. The curves 


referred to a rotor of 35 in. diameter, and of this diameter 90,000 ampere- ` 


turns could be obtained. A diameter of 45 in. corresponding to 36,000 ft. 
was the maximum for a solid steel cylinder without exceeding a safe 
bursting stress. The mechanical and electrical design for a machine 
with a diameter of 35 in., giving 25,000 k.v.a. per 100 in. core length, or 
31,250 k.v.c. for 132 in., had been worked out in detail. The stresses 
in the rotor were all below the figure corresponding to the safety factor 
recommended in the Paper. Ventilating of the rotor was of little 
advantage in machines of a large core-length and a high peripheral speed. 
For long machines air was delivered to the gaps at the centre of the 
stator yoke from a separately driven fan at a fairly high pressure and 
carried down to the air gap through the radial ducts, and travelled 
axially over the rotor and escaped through the radial ducts of an adjacent 
section. Many single-phase machines had been built in the States and 
in this country with solid rotors. Several 3,000 revs. per min. single- 
phese machines of moderate capacity had been built in this country 
with solid rotors, He would recommend the elastic limit as a basis for 
the safety factor if this be more easily determined, but the ultimate 
strength should also receive consideration. With reference to the bolted- 
plate type construction no trouble had been experienced with any of 
the rotors built by the Westinghouse Co., and a machine of the size 
mentioned by the author had not been built bythem. This construction 
would have a field for large machines running at 1,800 revs. per min. 
and very large machines for 1,500 revs. per min. 
The author reserved his reply. | 
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The Operation of Railway Sub- | 
stations Without Attendants.* 


By W. D. BEARCE. 


The automatic railway sub-station was first put into commercial 
operation about three years ago in the stations of the Elgin & Belvi- 
dere Electric Co., near Chicago. The operation of sub-stations 
without attendants by the Detroit Edison Co. in 1912 was a fore- 
runner of the present automatic station. This installation consisted 
of a 500 kw. synchronous converter connected to the lighting system 
for the purpose of maintaining the proper voltage in outlying dis- 
tricts. A new station was installed instead of additional feeder 
copper and was controlled by the operator of the main alternating- 
current supply station over the 4,400-volt three-phase alternating- 
current line. A similar installation was made in 1914 by the New 
South Wales Government Tramways at Sydney, but the scheme of 
control was quite different, the starting, shutting down, &c., being 
effected by the use of pilot wires. This station was connected to a 
railway ioad and was subject to the fluctuating peaks common to rail- 
way service. 

The stations installed at Detroit and in Sydney, however, were of 
the remote control type, while that put in operation on the Elgin & 
Belvidere system was strictly automatic, so that the machines are 
started up connected to the line and shut down without the assistance 
of an operator either in the station or in any remote station These 
functions are performed in accordance with the requirements of the 
load on the system, whereas with the manually-operated or remote 
controlled station, the starting, loading and shutting down of the 
converting apparatus is either left to the judgment of the sub- 
station attendant or performed in accordance with a set schedule. 
With automatic control, sensitive relays are relied upon to observe 
the conditions of load on the trolley feeders and the control equip- 
ment acts automatically in response to the movement of these relays. 

In order to eliminate the possibility of the circuit being opened by 
overload circuit-breakers, a current-limiting resistance is installed, 
and adjusted to be connected into circuit when the current drawn 
from the sub-station machinery reaches certain predetermined over- 
load Values. While the remote control sub-station makes some 
savings in the cost of attendants’ services, the automatic station also 
makes appreciable savings in the cost of power. Moreover, tke 
current-limiting prevents injury to the sub-station machinery, and 
thus assists in keeping the converter machinery always ready for 
service, 

Eroin & BELVIDERE ELECTRIC Co. 


The Elgin & Belvidere Electric Co. operates a single-track road 
36 miles in length handling a 600-volt interurban service. Power 
18 purchased at 26,000 volts three-phase 25 cycles and delivered to 
three sub-stations located at Gilberts, Union and Garden Prairie. 
Each of these stations contains a 300 kw. three-phase synchronous 
converter with the necessary transforming and switchboard 
equipment. K ; 


* Abstract of an article in the ‘‘Gen2ral Electric Review” (U.S.A.). 
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The essential features of the installation are a motor-operated 
drum controller arranged to make the necessary connections for 
starting and connecting the synchronous converter to the line; the 
direct-current exciter forming a part of the same set so connected 
that it gives the proper polarity to the synchronous converter fields 
before connecting the converter to the line ; the necessary controlling 
and protective relays; and the load limiting resistance. The con- 
verter is started up when the potential on the trolley falls to 450 
volts or below. This low voltage causes a contact-making volt» 
meter to start up the drum controller which, in turn, energises the 
actuating coils of the starting and running alternating-current 
switches, the field switch and the direct-current line switch, As soon 
as the converter reaches full speed and full voltage, the drum con- 
troller comes to rest and the station thus operates until the current 
which it is supplying to the trolley circuit falls below some predeter- 
mined value, at which time a current relay operates and shuts down 
the station. 

The series current-limiting resistors are placed between the posi- 
tive terminal of the converter and the station bus, and they are 
automatically cut into circuit at predetermined overloads. 

Similar automatic equipments are now in operation on half a 
dozen other systems in the United States. There are also under 
construction in the Schenectady plant of the General Electric Co. 
about 30 equipments ranging in capacity from 200 kw. to 1,500 kw. 


Des Motnes RAILWAY PROPERTIES. re 


The Des Moines City Railway Co. operates 85 miles of city track- 
age and the Interurban Railway Co. operates 74 miles of interurban 
line, both of which have installed a number of automatic equipments. 
In general, the scheme of operation of these sub-stations is the same as 
that employed by the Elgin & Belvidere Electric Co. One of the 
novel features is a portable automatic station containing a 500 kw. 
synchronous converter, which is at present in use on a spur of track 
reaching out to a gravel pit. This portable sub-station is com- 
pletely equipped for operation either on the 23,000-volt interurban 
transmission lines or the 4,400-volt city supply. 

One of the remarkable features of the Des Moines installation was 
the saving effected in feeder copper by the use of automatic equip- 
ment. A detailed estimate furnished by the railway company 
shows a saving of more than $140,000 in favour of the automatic 

lan. | 

j Although no operators have been displaced owing to the fact that 
all automatic sub-stations are new, the Des Moines lines are making 
a large saving on operators’ wages since the several automatic 
stations dispense with attendance which would have been required 
for manually-operated stations. Considerable savings are also being 
made from the elimination of light-load losses as well as the reduced 
maintenance on the equipment and the lighter duty secured by the 
load-limiting resistance. 


MILWAUKEE ELecTRIC RAarLway & Liaxut Co 


The first 1,200-volt automatic sub-station was put in operation 
during 1917 on the Interurban division of the Milwaukee Electric 
Railway & Light Co.’s lines at East Troy. This sub-station con- 
tains four 300 kw. 25-cycle 600-volt synchronous converters arranged 
to be operated two in series for 1,200 volts. One set of these 
machines has been equipped with automatic control, and is now — 
handling the load without assistance. The equipment is arranged 
to cut in the two machines when the trolley voltage drops to 950, and 
the current relay operates to shut down the station when the current 
falls to 25 amperes. Estimates on the approximate saving effected 
by the elimination of two operators and the reduction in the no-load 
and light-load losses give an annual saving of more than $1,700 per 
year for the single station. 


GRAND Rapips, Grand Haven & MUSKEGON RAILWAY. 


Another station put ity operation in 1917 is the Spring Lake 
Station of the Grand Rapids, Grand Haven & Muskegon Railway 
Co. containing a 500 kw. six-phase 600-volt synchronous converter. 
The line is equipped for the most part with an over-running third-rail, 
and handles freight and express service in addition to the regular 
passenger and summer resort traffic. The automatic equipment is 
similar in general to the other 600-volt stations now in operation ; 
and it is expected that considerable savings will be effected from the 
elimination of operators’ wages and light-load losses on the machine. 

Other automatic equipments are in operation in different parts of 
the country, and among the several stations now under construction 
is one automatically controlling two units in the same station, the 
second unit being put in service to take care of load peaks during 
rush hours at morning and night, while the first unit handles normal 
loads, 
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Industrial Electric 
Heating. 


We doubt if it is fully appreciated that electric heating 
for industrial purposes is fast becoming a subject of con- 
siderable importance. Possibly this importance is more 
evident in America than in this country at the moment ; 
but there is no reason why electrical energy, at the low 
prices at which it is now available in our larger cities, 
should not be used industrially to a large extent in Great 
Britain also. In making these remarks we do not refer to 
the electric furnace, which is another branch of the subject 
and which requires high temperature heating; what we 
have in mind is heating for low temperatures. such as are 
required in a varicty of ovens. In America thousands of 
kilowatts are being used for this purpose. 

Tt must be remembered that in chemical operations there 
are two general classes of low temperature heating. The 
first is by means of steam. This may be either at atmos- 
pheric pressure, or under some higher pressure, depending 
upon the temperature which is required. Within limits, 
variation of temperature is thus obtained, and once the 
pressure is set and maintained, the temperature is constant. 
If, however, higher temperatures are required, steam heating 
becomes inconvenient ; in that case oil heating may be 
utilised, but this is not very desirable. and consequently 
resort must be had to some kind of fuel, which may, for 
example, be coke, but would more generally be gas, owing 
to its greater adaptability : in this case, however, there is 
always the difficulty of obtaining constant temperature 
conditions. Regulation is not easy and the thermal 
capacity of the mstallation may be considerable, so that 
quick regulation of temperature is not possible. 

Attention is drawn to this subject in a Paper on “ Low 
Temperature Electric Thermal Processes,” by Mr. C. F. 


HirsHFELD, which is published in the last volume of the | 


“ Proceedings” of the American Islectro-Chemical Society. 
The author takes as an example the use of electric heating 
in japanning. The material used in this case is tvpical of 
many others. For instance, japan is capable of considerable 
variation by being thinned to various degrees. Before the 
article is actually put into the oven it may be allowed to 
stand for a time, which may vary widely, and when it is 
put into the oven the temperature may rise at a rate which 
may, or may not. be the best for the ultimate result. 
Assuming that some definitely thinned japan is taken, 
there must be some temperature at which the best results 
will be given. If there is unequal heating the article will 
have a number of different temperatures, some of which will 
be more suitable than others to give a good coating. Again, 
there may be some best rate at which the temperature 
should vary after the operation is complete ; and, lastly, 
the condition of the atmosphere in the oven may have a 
marked effect. It will be seen that the number of variables 
is very considerable, and if some of these can be removed 
or be maintained constant by having a perfectly definite 
schedule of heating, the final result is likely to be improved. 

That this is so is shown by a remarkable series of micro- 


photographs, which are reproduced by Mr. HIRSHFELD. 


It appears that if baking is carried out by means of hot 
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gases, the japanned surface becomes covered with a number 
of small craters ; this is probably due to the formation of 
a film on the surface of the japan when the heat is first 
applied, and through this film the volatile solvent 1s forced 
as the lower layers become heated. On the other hand. 
if the work is heated in an electric oven the flow of gas i 
avoided and this effect is not nearly so marked. Micro- 
photographs of a surface after the third coat, dried in an 
electric oven, show that there are practically no imper- 
fections. _ 

Undoubtedly the ideal method would be to apply the 
heat trom the inside outwards, that is, for the metal to be 
heated and for the temperature gradient to be outwards 
instead of inwards. Experiments were made in which 4 
metal article was placed in an alternating magnetic field. 
so that this condition was secured, and the results were 
found to be very much improved, It would be difficult. 
however, to apply internal beating on any considerable 
scale. 

It is sometimes stated that the cost of electric heating 
is too great. This we very much doubt. As is pointed 
out by Mr. HIRSHFELD, gas was adopted in place of coke 
notwithstanding the fact that the cost of gas heating was 
about IXtimes that of coke heating. It must be remembered 
that generally the cost of heating in such cases is only a 
small part of the cost of the whole article, and it pays to 
spend more upon heating if the results so obtained ar 
better. Electric heating has the great advantage in al! 
such industrial operations that it can be regulated to 4 
nicety, and, what is more important, the regulation can 
be rendered automatic without difficulty, so that the best 
results can be obtained consistently. 


Reviews. 
—— a 


Applied Electricity for Practical Men. By A. J. Rowrayn. 
(London : The Hill Publishing Co.) Pp. xiv.+375. 8s. 4d. net. 


There is no end to books, good, bad and indifferent, on 
applied electricity. It is a little difficult to understand for 
whom they are written and to what class of reader they appeal. 
In his time the reviewer must have had the handling of 4 
score of such books, and this ‘must serve as a reason for 
submitting a review close on 12 months after receiving the 
book. 

We have read this book not without interest. Although it 
is little, if any, better than other books of which we have 
knowledge, the book nevertheless bears traces in many places 
of careful thought and orderly arrangement. As a teacher ci 
20 years experience the author is a firm believer in examples. 
and his examples appear to have been carefully chosen. 

For those just entering the electrical business we would 
prescribe in the first year 10 hours’ home-work for every 
4 hours spent at a technical school. Many students imagine ther 
can learn electrical engineering merely by attending evening 
classes or by joining a“ get-rich-quick ` correspondence course. 
The only way is to do a good deal of hard thinking in the works. 
in one’s employer's time, and even more at home in one’s own 
time. It is well to have a friend at least as anxious to get on 
and a little less dull than oneself and to have a teacher to 
appeal to at frequent intervals. 

Of the 18 chapters into which the book is divided, seven des! 
with the fundamental principles of direct and a ternatin: 
currents; five deal with the generation and utilisation of 


direct currents and five are devoted to alternating-current 


machinery and apparatus. In addition there is a chapter ou 
“ Electric Lights ”?” and one on “ Wire and Wiring.” 

When one remembers the influence of good diagrams at the 
beginning of a student’s career it is difficult to understand the 
indifference of many authors and publishers to this side of thet 
work. The book under notice is an exception, and the author 
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is to be complimented on the obvious care he has taken with 
the diagrams, of which there are well over 300 in the book. 


We look forward to the time when the pages of engineering - 


text-books will be brightened by the use of colours in the 
‘printing of diagrams. Every teacher uses coloured chalks on 
the blackboard to enable his students to follow the more 
readily. If it be necessary for a teacher to use colours it surely 
stands to reason that it is even more necessary for an author 
to do so. 

We note that, even in America, the use of the finger-and- 
thumb rule for determining the direction of the generated 
E.M.F. still persists. It would be well to get rid of such rules 
of thumb before they make it impossible for the student 
to do a little original thinking on his own account. 

Reference was made above to the large number of books 
on applied electricity. Such books may be divided broadly 
into three groups :—(a) Those of no depth whatsoever, written 
expressly for, and of no particular use to, the general public ; 
(6) those, written by men steeped in the theory of the 
subject, which afford innocent amusement to the men who 
are conversant with a few of the principal facts of applied 
electricity and which do no harm to those who are not ; and 
(c) those in which an endeavour is made to avoid p re the ry 
excepting that which has a direct bearing upon the machinery 
under description. 

Being of no particular use, books coming under the first 
group as a rule have a ready sale ; books in the second group 
can be picked up second-hand from barrowmen ; those of the 
- third group are passed on from one generation to another and 
do little good in consequence. 

In books coming under the third group it may be noted 

that authors oftentimes pride themselves on their skill in having 
= produced a book without the aid of mathematics. The 
reviewer takes it that it is the desire of every sane individual, 
and of all engineers, to get at bed-rock truths without recourse 
to difficult mathematical operations. With a few brilliant 
exceptions none of our engineers use more mathematics than 
are necessary for determining how to invest money to ad- 
vantage. Those without mathematical knowledge may be 
able to derive consolation from the fact that with many of 
the brilliant exceptions the question of investing money to 
advantage has not arisen. H. H. B. 
From War to Work. By S. TURNER. (London: James Nisbet & Co.) 

Pp. 128. ls. 6d. net. 

Mr. Samuel Turner, joint author of “ Eclipse or Empire,” 
has now published a little volume under the above title, which 
will be welcomed as an extremely useful addition to recon- 
struction literature. As in the case of Mr. Ramsay's ** Terms 
of Industrial Peace,” this volume is also free from the exag- 
gerated nonsense of the Socialist. Mr. Turner gives quite a 
deal of information on the question of reconstruction of output, 
consumption and distribution ; but he stands out as one of 
the few authors of industrial problems who has the courage to 
state the case for profits. In these days it is the fashion to 
decry profits, and, by means of taxation and otherwise, to 
endeavour to get rid of them; but the author claims that 
profits are essential to the process of production for the same 
reason that sunshine is essential to the life of the garden. 
Profits and sunshine must be accepted for the present, if not 
for ever, because without them under existing conditions there 
would be neither industry nor flowers. He thinks that pos- 
sibly when our civilisation has evolved the necessary character 
and stamina we may dispense with profits, but in all probability 
by that time our scientists will have discovered a substitute for 
sunshine. In the world as it is, it is profits generally first and 
foremost which tempt men to strive and to begin to build that 
great social high road to progress, well-being, happiness, health 
and prosperity, which the author calls Production, with a 
capital P. No society, he says, ever travelled far except along 
that road. Then why discourage the builders ? 

After showing in the most conclusive way the enormous 
possibilities that are before the nation in the matter of output, 
Mr. Turner asks why Labour and Capital should not even go the 
dength of agreeing to increase by mutual co-operation the pro- 
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ductive powers of industry. The only result would be that, 
until we have found the means of composing our differences, 
we should be wrangling over a barrel of apples instead of a 
pailful. The first essential, then, is that the nation as a whole 
should accept the policy of high and scientific production, and 
work whole-heartedly for it, and a recognition of the fact that 
there is not the least chance of attaining that end except by 
creating opportunity for the individual. The first elements 
of good organisation are lacking in the modern democratic 
Government office. A sound organisation implies the existence 
of a single head of high directing ability, exercising sole control 
and assuming sole responsibility ; but there can be no such real 
authority as this in Government work. | 

We are not able to follow the author to some of his conclu- 
sions. For instance, he quotes the Prime Minister as saying 
that democracy isa bad war maker, and he argue; from that that 
democracy is also a bad peace maker. We should be sorry to 
think that the industrial development, which is a first necessity 
for the future of the Empire, meant the abandonment of the 
democratic ideal. 


The Tercentenary of Gommon 
Logarithms. 


By WILLIAM R. BOWER, B.Sc. 


Logarithms form one of the most valuable of the mathe- 
matical tools that are available for the use of engineers. Both 
of the well-known types of logarithms—viz., the natural, 
hyperbolic or Napierian logarithms and the common, decimal 
or Briggian logarithms—enter largely into professional work, 
and the simplifications effected by them in what would other- 
wise be difficult and cumbersome mathematical operations are 
highly appreciated. Three hundred years ago, towards the 
end of the year 1617, Henry Briggs published “ Logarith- 
morum Chilias Prima,” a small pamphlet of 16 pages, contain- 
ing the first table of common logarithms. 

John Napier was the originator of logarithms. He pub- 
lished his * Descriptio” in 1614. In this work, “ Mirifici 
Logarithmorum Canonis Descriptio,” he set out the “ symp- 
tomes ” and uses of his invention, and gave a considerable 
table showing logarithmsand the numbers to which they corre- 
spond. There seems no doubt that this work, which was 
launched unexpectedly upon the world, contains the first pub- 
lished table and account of logarithms. The vear 1614 must 
be regarded as that of the birth of logarithms, an event which 
proved to be one of the few of very highest importance in the 
domain of the exact sciences. John Napier, Baron of Merchiston, 
was born near Edinburgh in 1550, and died there in 1617. 

The publication by Briggs of the `“ Chilias Prima ” of common 
logarithms was the second important event in logarithmic 
development. Henry Briggs (1560-1630) wss born near 
Halifax. He was the first Gresham Professor of Geometry, 
London, and the second Savilian Professor of Geometry, 
Oxford. He died at Merton College. An epitaph, in Greek, 
states that “‘ his soul still astronomises and his body geo- 
metrises.” 

eThe one rival of Napier who can claim to be an inventor of 
logarithms, is Jobst Buergi (1552-1632), a Swiss watch and 
instrument maker, who published, in 1620, a pamphlet en- 
titled, “ Arithmetische und Geometrische Progress Tabulen.”’ 
In this he tabulated, without explanation, a series of red 
numbers or logarithms in arithmetical progression, and of 
black numbers in geometrical sequence. 

Napier gave no account of his method of calculating log- 
arithms in the “ Descriptio.” He wished to get the opinions 
of contemporary mathematicians on the merits of his inven- 
tion before revealing the internal mechanism. But he had 
prepared a work in which his methods of obtaining logarithms 
were displayed. This work, the “ Constructio,”’ or ‘* Mirifici 
Logarithmorum Canonis Constructio,” was published in 1619, 
two years after the death of Napier. In it logarithms are called 
artificial numbers. Napier coined the word “logarithm,” 
signifying a measure of ratio, for use in the ** Descriptio.” 
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Napier gained instant approbation for his invention from 
the two contemporary English mathematicians, Briggs and 
Wright. Kepler (1571-1630), the Danish astronomer, also 
highly praised its value. Edward Wright (1558-1615) was 
born in Norfolk. He is said to have been the originator of the 
New River scheme for the water supply of London. He wrote 
specially on navigation, and quickly perceived the importance 
of logarithms to mariners. This led him to undertake the 
translation into English of the ` Descriptio,” which had been 
written in Latin. His version was highly commended by 
Napier, it was * most exact and conformable to my minde and 
the originall.” Wright suggested the method of proportional 
parts for the calculation of logarithms of numbers between 
those given in the tables. 

Immediately after the publication of the “ Descriptio ” 
- Briggs became “ wholly taken up and employed about the 
noble invention. I never saw a book which pleased me better 
and made me more wonder.” He visited Napier at Edin- 
burgh in the summers of 1615 and 1616, and suggested some 
improvements. There is doubt whether the idea of common 
logarithms was originally due to Napier or Briggs; appa- 
rently the system was called into existence by a real co-operation 
of the two men. The association of Napier and Briggs was 
that of master and disciple, and their friendship was most sin- 
cere. Napier regarded Briggs as a mathematician of the 
highest eminence. Briggs appreciated to the utmost not only 
the value of Napier’s achievement, but also the importance of 
modifying Napier’s canon in order to adapt it to work outside 
the domain of trigonometry, to which it had been restricted. 
It is related that when the two mathematicians first met they 
were so overcome that each beheld the other in admiration for a 
quarter of an hour before a word was spoken. 

The table in the “ Descriptio ” gives the logarithms of the 
sines of angles for every minute of the degree, and also the 
natural value of the sine. The logarithms are not those 
calculated to the base e (=2-71828...), which are now fre- 
quently called Napierian. In the original system the logarithm 
of 10,000,000 was zero; the logarithms increased in value as 
the numbers diminished ; the logarithm of 1 would have been 
given by Napier as 1€1, 180, 896— more accurately, 161, 180 
960. The logarithms may be considered to have the reciprocal 
of e, or 1/2.71828 . . . as their base. Because log 1 was not 0 the 
rules for the use of these logarithms were not so simple as those 
employed to-day. 

The first extensive table of natural logarithms, or logarithms 
to the base e, having the logarithm of 1 equal to 0, and the 
logarithms increasing as the numbers rise from unity, was 
published in 1622 by. John Speidell, a ‘‘ mathematical prac- 
titioner,” who lived in London. Buergi’s table ofred and black 
numbers mentioned above may be considered as one of approxi- 
mate natural antilogarithms. 

Napier seems to have been dissatisfied with his first logarithms. 
After having accommodated them to the immediate require- 
ments of his contemporaries, he took advantage of the oppor- 
tunity offered by the publication of Wright's translation of 
the ** Descriptio ” (1615) to introduce an admonition concern- 
ing * Logarithmes to fall upon decimal numlgrs.”’ 
An account and discussion of the ` better kind of logarithms, 
‘ in which the logarithm of unity is 0,” was given as an 
appendix to the * Constructio.” 

The importance of a modification of the original logarithms 
had also occurred to Briggs, and he showed some calculations 
to Napier on his first visit to Edinburgh in 1615. In Napier's 
first system log 10,000,000 was 0, and log 1,000,000 was 
23,025,842°34. Hence each time a number was multiplied or 
divided by 10, the logarithm diminished or increased by 
23,025,842-34. Briggs suggested the advantage of planning 
the table so that multiplication by 10 should diminish the 
logarithm by 10,000,000. Napier agreed with the advantage of 
this, but said it would be best of all to have O the logarit!.m of 
unity, and to make the logarithms increase as the numbers rise 
in value. Finally, 10,000,000 was adopted as the logarithm of 
10. Thus, our system of common logarithms was produced by 
the collaboration of the two men. Briggs undertook the cal- 
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culation of the new logarithms. His tract, “ Logarithmorum 
Chilias Prima,” gives the logarithms to the base 10 of numbers 
from 1 to 1,000, expressed to 15 figures. Assisted by several 
computers and with the co-operation of the Gresham Pro- 
fessor, Edmund Gunter (1580-1626), the exacting labour of 
logarithmic computation was carried on with great rapidity. 
Gunter, in 1620, published the common logarithms of the 
trigonometrical functions in the “Canon Triangulorum.” 
In 1624 Briggs published his ** Arithmetica Logarithmica.” 
In this he gave the common logarithms, to 15 figures, of the 
numbers from 1 to 20,000 and 90,000 to 100,000. He also 
included a considerable treatise on the use of logarithms’ 
Finally, in 1633, “ Trigonometria Britannica ’’ appeared, a 
work, mainly due to Briggs, giving the common logarithms of 
trigonometrical functions. In this the degree was not divided 
into minutes, but into a hundred parts. The book was edited 
by the Gresham professor, Henry Gellibrand (1597-1636), and 
published three years after the death of Briggs. 

The remarkable value of Common Logarithms was quickly 
appreciated, so much so that for nearly half a century there was 
no further effective development of logarithms. The work of 
this group of British mathematicians, which should also include 
William Oughtred (1574-1660), the inventor of the slide rule, 
is a very early and brilliantly successful example of collabon- 
tion in Research. 
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All Steel Draw-Out Truck Types of 
Switchboards. 


A list issued by Messrs. Johnson & Phillips illustrates a variety of 
truck-type switchboards, the essential characteristic of which is the 
the switches and other apparatus are mounted on a movable truck. 
With the truck in the working position all live metal is enclosed behind 
its shect steel front: when the truck is drawn out for inspection of the 
gear all parts are automatically rendered dead and safe of access, the 
live fixed contacts being meanwhile effectually screened. 
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View cF Truck ROLLED AWAY FROM SWITCHBOARD. 


Other advantages include strong construction and minimum pe 
tion of space. Each cubicle is made in two parts, stationary and movab t 
and forms a rigid self-contained, cellular structure. The o ration’ 0 
ing:rtion and withdrawal of trucks are facilitated by ball bearibg> 


Sp ‘cial arrangements for earthing are provided. 
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Two and Three-Phase Induction 
Motors. 


A descriptive list issued by the British-Thomson Houston Co. (Ltd.) 
illustrates some of the firm’s typical two and three-phase induction 
motors. The distinction between ‘‘ squirrel-cage ” and “‘slip-ring ” 
motors is%explained, and a variety of types of the protected and enclosed 
ventilated types are shown. The figure refers to a drip-proof induction 
motor with slip-ring rotor. This type has the great advantage over 


B.T.-H. D2iv-proor SLIP-RING INDUCTION MOTOR. 


uirrel-type motors that it will exert full-load (or more) at starting, 
while taking approximately full-load current, and control can be effected 
by the insertion of resistances in the rotor-circuit, which are short- 
circuited when the motor has run up to speed. Protected and enclosed 
ventilated machines will operate at full-load for six hours, with a tem- 
perature rise not exceeding. 40°C., the temperature for drip-proof 
machines in the same circumstances being 47°C. An account of 
the chief features of such motors, under the headings of power-factor, 
reversibility, speed variation, &., is given, and the constructional details 
are explained. The list is concluded by a complete series of ratings for 
protected and enclosed ventilated machines. 


Brush Static Transformers. 


We have before us some particulars of transformers constructed by 
the Brush Electrical Engineering Co., Ltd. Among the features of 
interest we note the interleaving of steel laminations at the joints, 
which is considered a stronger construction than butt joints, and the 
adoption of three alternative types of high-tension winding. In 
transformers of small capacity there are several sections per phase, each 
consisting of several layers, former wound, with a special fabric inserted 
between each layer in winding. With medium capacity transformers 
the winding is of the spiral type, each section having one turn per layer, 
while with large transformers the winding consists of single layers. 
The windings are arranged concentrically and the low-tension winding 
is invariably next the core. Transformers of small capacity are provided 
with tanks of cast iron; corrugated steel is used for the medium size : 
for large types welded sheet steel tanks are employed. Importance is 
attached to the use only of the best mineral oil, which should be pur- 
chased to specification if not supplied with the transformer. A tem- 
perature rise after continuous operation at full load of 45°C.,-50°C. is 
pa and data regarding the percentage overload which should 

provided for a specified length of time are presented. 


The Erichsen Machine for Testing 
Metal Sheets and Strips. 


This machine is the invention of Mr. A. M. Erichsen, a Norwegian 
metallurgical engineer, and is stated to enable the qualities of a material 
for drawing, stamping and compressive purposes to be readily tested. 

The specimen is clamped between two dies, and a tool with a rounded 
end is moved gradually forward under the influence of a ram, actuated 
by a micrometer screw, until fracture occurs. The point of fracture can 
be obtained with great accuracy (0-01 mm.). All results obtained with 
homogeneous material are strictly comparable, and standard specifica- 
tions regarding the quality of metal sheets can be readily obtained. 
Tests can be executed in a few minutes without precious preparation of 
the test-piece and it is therefore possible to test in a few minutes a large 
number of different qualities of metal sheets or strips. The ‘‘ dome ” 
produced by the indentation permits ready observation of the macro. 
structure of the drawn metal, furnishing valuable information regarding 
the treatment it has undergone. In the descriptive pamphlet, curves 
are presented showing the relation between the thickness and the 
“Erichsen values” of good metal sheets. As ah example, a brass 
stamping of 1 mm. thickness should not crack in the machine below 
14-25 mm. depth of indentation. 
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A New Light Projector. 


The British Thomson- Houston Co.'s illuminating engineering depart - 
ment is to be congratulated on designing for the English market an im- 
proved form of light projector employing standard half-watt or gas-filled 
lamps for “ flood-lighting °” work. This new flood-light projector is 


described in the B.T.-H. price list No. 10,482, which has just reached us, 

and which gives a description of the apparatus and its applications. 
With such a projector a flood of light can be readily thrown over any 

area—such as a works yard, shipyard, or upon any surface such as the 


front of a building or the side of a ship 
under construction in the docks. Such 
projectors are particularly useful for 
night construction work, where con- 
tractors are engagedin rushing repairs 
or construction work of buildings, ` 


bridges, ships, and in quarries, for 
salvage, &c. As shown in the illus- 
tration herewith, the projector consists 


of a body or casing and a supporting 
stand or bracket. The projector is 
suitable for standard patterns of half- 
watt type lamps in 300,500 and 1,000 
watt sizes, or can be, if desired, 
supplied to take even smaller sizes of 
these lamps. The lampholder is so 
supported as to permit of an easy, 
independent adjustment laterally, 
transversely and vertically, so that the 
electric lampcan beaccurately focussed 
in the reflector. When the lamp is correctly adjusted in focus, a 
powerful beam, giving a divergence of from 5 deg. to 15 deg. on each 
side of the centre is obtained with a maximum candle-power of 50 
to 100 times that of the lamp employed. 

Copies of this new list may be obtained on application to the Publica- 
tion Department of the Company at Mazda House, 77, Upper Thames- 
street, London, E.C. 


Legal Intelligence. 


aea E naaa 


Weld-Blundell v, Stevens, 


On Saturday Mr. Justice Durling delivered his considered judgment in 
this action for damages for broach of duty by or negligence of defendant 
in permitting the contents of a letter written by plaintiff to defendant to 
beeome known, and thus enabling two servants of the Float Electrical 
Co., Ltd. (in which plaintiff was interested) to bring successful actions 
for libel against plaintiff. 

The jury found that it was the duty of defendant to keep secret the 
letter, and that he had neglected his duty in permitting its contents to 
become known. After reviewing the facts of the case, Mr. Justice 
Darling held that plaintiff could not recover damages for a wrongful act 
committed by himself, and gave judgment for defendant on tho claim, 
and also on defendant’s counterclaim for £48 for professional services. 


Educational. 


Manchester College of Tecknology.— The 1918-1919 session begins 
on Oct. 3. The matriculation and entrance examinations will be 
held in July and September, and matriculated students may enrol 
from Aug. 1. 

There are complete courses in mechanical, electrical and sanitary engi- 
neering, the chemical and textile industries, mining, architecture, &c. 
The college possesses well equipped laboratories and workshops for 
demonstration and original research. Particulars of university course 
or of part-time courses may be obtained from the Principal. 
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Patent Record. 
ee 
SPECIFICATIONS PUBLISHED. 


The following abstract from some of the specifications recently published have been 
specially compiled by Messrs. MEwaurn, ELis & Pryor, Chartered Patent Agents, 
70 and 72, Chancery-iane, London, W.C. 

Whenever the date applied for differs trom the date on which the application was lodged 
at the Patent Oihrethe former is given in brackets aster the tille. 


1918 SPECIFICATIONS. 


1.540 RUTHER ORD, E’'ectric lamp holders. (261 18.) 116.239 

1,697 AxT. Ges. Brown, Bovesi ET Cie. Electrical ignition apparatus for internal- 
combustion engines. (13 2°17.) 113,784. 

2,592 Bossy. Interruptor forelectriz circuits. (13 2 18.) 116,242. 

4.366 CHAILLIEY. Magnetos. (29 12 17) 116.064. 

4.885 Wape. (Flanders, L.H.) Manufacture of plates for electric storage batteries. 

414/17.) 115.80.. 

£,072 rian: & ETcHeEtts. Electrically-heated resistance furnaces. (11/4,17.) 

115,866. 


7,034 Ax7.-Ges. Brown, Bcvear et Cie. Maeneto-ignition apparatus for internal 
combustion engines. (165 16.) 107.000. 
7.197 Townsenp. Variable electric inductances. (185 17) 115,876. 


7.230 e AN for telegraphic and teiephonic communications. (20 516.) 
116,107. 

7,337 British INSULATED & Hecsry CaBLes. Ltr., Bairsto & Harrison, Loading coils 
for telephone circuits, (215 17.) 115.898, 

7.368 Sopwith Aviatic’ Co. & Cato. Electric counlines. (225 17.) 115,898. 

7.441 Bagr. Electrical water-heatine apparatus. (245 17.) 115,904, 

7,487 Paxton. Electriccaties. (245 17.) 116.122. 

7.510 Parmer & Parmer. Electric fatirons. (245 17.) 118.9¢8, 


7.558 DORILIER ELECTRICAL SYNDICATE. Device tor forming electric arcs. (15 8,16.) 
108,851. 
7,563 RELAY AUTOMATIC TELEPHONE Co. & ByYcRAVE., 
contrelling devices. (255 17.) 116.126. 
7.680 OsRAM-ROBERTSCN Lamr Works & Driver. Means for supporting electrodes in 
ionic tutes. for use more particularly in wireless telegraphy. (29 5.17.) 116,133 
OSRAM-ROBERTSON Lamr WORKS & Harvey. Means for supporting electrodes. 
in ionic tubes, for use more particularly in wireless teiegraphy. (29,5,17.) 
116.134. 
7,682 Osram-ROBERTSCN Lamp Werks & Durbie. Means for supporting elec- 


trodes in ionic tubes, for use more particulasly in wireless teicgraphy. (29,5:17.) 


116,135. 
9,134 Cox & CoLweLr. Electrical switches. (266.17.) 115.943. . 
9.153 KERMAN & MATHIAS. P the speedy fixing of fuse wires to electrical 
115.944. 


installations. (26.6 17.) 


Time-element electric circuit 


7.681 


9.309 Wopey. Watches. (28.6'17.) 116.176. 

9.579 WHITE & Burae. Electric lanterns for hand signaling. (3717) 116.179. 

9,816 Jackson. (Bosch Magneto Co.) Multipolar magnetos for electric-ignition 
systems. (67 17.) 115.949. 

10.335 FretcHer. Electric hot pistes. (17°717.) 116.183. 

11,004 Oates Conductive clamps for electrodes of electric furnace. (1/8/17.) 


115,973. 
12.041 Murray. Traasposing-machines for telegraph alphabets. (22'8'17.) 116,195. . 
12,158 Nevitte & KAvaNnacH. Cord grip for electric lamp holders. (11;11/16.) 111,283 
13.197 Conner. Telephone receivers. (14,9 17.) 116,201. 


14'759 Moor & CALLENDER’S CABLE & CONSTRUCTION Co. Electric junction boxes. 


(12,.190/17.) 116,016, 
18,731 sree te for cooling the commutators of electrical machines. (17/12/17.) 


18,796 Automatic TELEPHONE Mra. Co. (Automatic Electric Co.) Automatic tele- 
phone systems. (18 12:17.) 116,039. 

107.002 DusiLtigR ELecTRICAL SYND. Electrical condensers. A high-tension condenser 
apparatus consisting ofa metallic body with insulating closure compressing plates 
within the body. The metallic body constitutes one terminal. the other ccm- 
prising an element for compressing the plates. The ccmrpressing tedy extercs 
through the closurein the form of a termina! for the purpose of conductirg away 
heat. The plates contain high and low potential elements. The condenser 
elementsare buiitupinsections. (2:5 16.) 

115,045 Kessetrinc. Continuous-current dynamos, characterised by constant voltage 
and variable speed. Means are also provided for producing an approximate 
constant Component $3 of thesametdirection as¢1. The dynamos are charac- 
terised by $ or—additiona! number of ampere-turns in themain, and additional 
magnetic circuit proportionate (a) to / (current), (b) to N (revolution). An 
iron resistance is inserted in series in the main exciting coils. (8.6,16.) 

115,050 Marks, (Suddeutsche Telefon-Apparate Kabel-und DrahtwerteAkt.-Ges. ) 
Apparatus for operating door bolts and the like by electrical means. (7/12/16.) 

115.099 B.T.-H.C>. (G.E.Co.) Systems of electric motor control, comprising manually 
controlled electromagnetic switches, with means for preventing their opening 
and closing for the purpose of reversing the motor until the said motor is sut- 
stantially or actually atrest. (30 4,17.) 

115,105 Jack əN.  (Murray.) Electric welding apparatus. consisting of a switch 
act > by a wattmeter relay, by a cam and a projecting arm in the sw itch. 
(7 «17 ) 


115.107 / ps. Means for automatically recording calls in telephonesy stems. (4 '5‘17.) 
115,112 H. Co. (G.E. Co.) Phase conversion of alternating electric currents, 
12 5/17.) 


115,129 GoLpostron & Woop. Electrical switch apparatus, comprising switch plates, 
contact plates. vibrating bar and resistances. (11 6.17.) 
115,147 Jackson, (Bosch Magneto Co.) Multipolar magnetes fer electric igniticn 


systems. (6/7/17.) f ENE 
115,173 GraHam. Electric bells, wherein the solenoid is held by a removable core 


or striker tube within a watertight casing. (20, 8,17.) 


APPLICATIONS FOR PATENTS. 
Note.—Names within parentheses are those of communicators of inventions. 
May 17, 1918. 


8,293 Cope. (Soc. Anon.Hecla.) Electric heating stoves. 
8.300 SUCHOSTAWER. Dynamos. 
8.318 Latour. Audionor lamp relay oramplifying apparatus. (23/10/16, Fiance.) 


8,324 R.I. ELECTRICAL INSTRUMENTCO. & Roeinscn. Electric engraving pencils. 
8.331 BasTIAN. Conductors for electric current. 
8.334 PoRTABLE ELectric Motors (Ltp.) & FRYER. 
8,348 Davipson. X-ray localisation. 

May 21, 1918. 
8.372 PATTERSON. Electric ignition tube or plug. 
8,382 Major. Ventilation and cooling of dynamo-electric machines. 
8,397 MACARTAIR. Apparatus for military telegraphy to avoid overheating by listenirg 

apparatus. 

8,447 Forp. Support for telephone receivers. 


May 22, 1918. 
Apparatus for regulating strength of electric currents for medical 


Dynamo-electric machines. 


8,538 NICOLETIS. 


purposes. 
8.476 McKay & Pottock. Electric arc welding systems. 
8,492 Lancpon-Davigs & Soames., Electro magnetic clutches. 
8,505 SHorT. Electric lamp holders. 
8.509 B.T.-H. Co. (G.E. Co.) Electric furnaces. 
8,529 Soc. GALLcT ET CIE. Apparatus for electrical separation of substarces in sis- 
pension in gaseous or fluid media. 
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May 23, 1918. 
8.573 B.T.-H.Co. (C.E. Co.) Protective devices fer electric circuits. 
8.574 B.T.-H. Co. (G.E Co.) Electric metor contre. 
8.581 a OE SMALL & THATCHER. Ticlley keadsfore'ecirice uin waye, 

oA 

May 24, 1918. 

8.607 Bein. Electrie hand lamps. 
Direct current dynamo- electric machires. 


8.621 WatiworK & Cc. & SHILLITO. 
8.623 Lester. Apparatus for measuring and indicating electricity supply. 
8.639 B.T.-H.Co. (G.E.Co.) Electricinducticn apparatus. 
8 640 BT.-H.Co. (G.E. Co.) Electric conducters. ' 
8.044 GOSSWEILER. Dynamo-electric couplings. (29 5.17, Cerrrany.) | 
864 MACKENZIE. Muiltipie telegraphy. i 
8.669 WITHERS. (Cox.) Teiegraphy. 

May 25. 1918. 
8.699 VANDERVELL & Miociey. Condensers for magnetcs. 
8.707 Wittiams. Gas and electricity econc mirer. 


May 27, 1918. 


Operating electromagnetic re.ease pears for use on aircraft. 
Terminai for attaching magneto wires to sparking plugs. 


8.727 JupGE. 

8.749 MARAzZI. 
Italy.) 

8,755 Youns. Apparatus for conversion of enerev of moticnofa dielectricinte electric 
energy. and conversionofelectric energy into motion of mass. 

8.761 Sargon & Simon, Eiectro-converter furnaces and manufacture of steels treiels 


May 28. 1918. 
Variablecircuitelectric motor. 
Semi-automatic electric welding device. 
Speed limit apparatus for electrica! machinery. 
Trouey heads. 
Overicadswitches. (7 3-18 Helland.) 
Aiternating-current protective devices. 


May 29. 1918. 


8.867 CamPBELL, Electrically heated perforator. 

8.870 B.T.-H.Co. (G.E.Co.) Transformers. 

8.883 EversHeo & VIGNcLES. Magneto-electric machines. 
8,884 PLaisantT. Electromagnetic devices. 


May 30. 1918. 


8.933 SuUCHOSTAWER. Electric milk steriliser. 

8.936 OSRAM-ROBERTSCN Lamr Works & SACK. 
8.941 BurLeicH. Dynamo-electric machinery. 
8,953 VANDERVELL & Co. & MIDGLEY. Self-regulating continuous-current dynzmcs. 


May 31, 1918. 


978 CyickeTts & Ropinson. Electric fuse carriers. 

.998 Wiison. Regulatingarrangementsforelectriccircuits. 
,003 B.T.-H.Co.& Younc. Magneto-electric machines. 
O16 M.-L. Macneto SYND. & Watson. Spark eaps. 

018 WorRDINGHAM, System of distributing electric energy. 
021 ScHOLEFIELD. Windings in electrizal apparatus. 
ee EFANDEM Co. & Gipsens. Electric torches. 
O 


(21,3, 17, 


8.779 ROBINSON, 
8.789 FRANKLING. 
8.792 CcLLINS, 
8.793 CoLLINs. 
8.811 Van Wik. 
8.819 Kapp. 


Incandescent lamps. 
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25 WALLACE. Primary batteries. 
,028 Epison-SwanELgctric Co. Treatment of refractory metals. 
June 1, 1918. 
955 JouserT. Electrical installations. (4,6/17, France.) 
056 JouBerT. Electrical installations (4/6/17, France.) 
9,068 ComMFARRI WIRELESS ContTROL Syno. & Compare. Detector for wireless tele- 


9 
y. 
9,074 B.T.-H.Co. (G.E.Co.) Means for controlling electric circuits. 
9,975 B.T.-H.Co,Ta.yLor & WHITCHER. Alternating current dynamo-electric machines. 
June 3, 1918. 


9.115 Lyon & Wrencu & BENNETT. Conversion of electric currents. 
9.104 Wuitesing. Electric motors. 
9.149 IGRANIC ELECTRIC Co. (Cutler Hammer Mfg. Co.) 


June 4. 1918. i 
9.223 Saige Evectric & Mrc. Co. Ejector or injector apr aratus 
(20 3.18, U.S.) 
9,226 Hazard & Morris. 


O00 00 


Battery charging apparatus 


Electrodes for smelting. &c. 
June 5, 1918. 


. 


9 Pitt. Electric furnaces. f 

7 B. . (G.E. Co.) Production of steel alloys and constituents thereof. 

B.T.-H .Co.. (G.E. Co.) Manufacture of steel. 

KILBURN, (Norske Aktieseiskab for Elektrokemisk Industri, &c.) Carbon 
electrodes. 


June 6, 1918. 


9.322 Bennett & Garne. Electrical connectors. 

9,323 Oe creer Evectric & Mra. Co. Electrical insulating bushings. 
(8.6.17, U.S.) 

9.228 Marr. Lock for carbon electrodss. 

9.330 FULLER ACCUMULATOR Co & WELCH. E'ectric relays. 

9.331 Futter Accumulator Co.& Wetcy. Borster relays. 

9.345 B.T.-H. Co. & Maetin. Dyname electric machines, 

9,346 B.T.-H. Co., E>pMuNDSON & Munro. Vacuum electric discharge devices. 


Volunteer Notices. 
LONDON ARMY TROOPS COMPANIES VOLUNTEER ENGINEERS. 


Headquarters : Balderton-street, Grosvenor-square, W. 1. 
Officer Commanding, Lieut.-Colonel C. B. Cuay, V.D. 
Orders for the Week. as 
Captain of the Weeck.—Capt. W. Hynam. 
Next for Duty.—Capt. W. Derlev Bentley. 
Monday, July 15, end Friday, July 19.—Adjutant’s Technical Lecture 
(Earthworks) 6.30-7. l 
Monday, July 15—Friday, July 19.—Drills as usual. 
Sunday, July 21.—Commendant’s Perade at Waterloo Station, 8.45 a.m., 
. ° for work at Esher. Dress, drill order, with haversacks and water- 
bottles. Midday and tea rations to be carried. 
Special Notices.—All drills will teke place at Headquarters, unless other- 
wise stated. 
The M.O. will attend for the examination of recruits on Thursday evening, 
at 6.30. 
Annual (‘amp.—This camp will be held at Esher from Aug. 3 to Aug. 11, 
both dates inclusive. Nemes can still be sent in. 


JuLY 12, 1918. 


Commercial Topics. 


ad 


Decimal Coinage. 


i s E: 
The Government propose to appoint a Royal Commission, con- - 


sisting of members of both Houses of Parliament with some expert 
members, to consider the question of the desirability or otherwise 
of making a change in our coinage system. The Coinage (Decimal 
System) Bill, recently introduced in the House of Lords by Lord 
Southwark, will also be considered by the Commission. 

* * * * 
Rosin Supply. l 

The Ministry of Munitions ( Non- Ferrous Materials Supply Depart- 
ment) have appointed the United Kingdom Rosin Distributors’ 
Association for the distribution of Government rosin. 

The Ministry have fixed the following prices :— 

AMERICAN.—B.G., £55: H/M., £56: N/WW., £57. 10s. per ton net 
cash, ex warehouse or store. FRENCH oR SpANISH.—B/G., £54: H.'M., 
£55; N/Upwards, £56. 10s. per ton ; tare allowance, 29 per cent. Ameri- 
can: 7 per cent. French or Spanish. The rosin is sold in the specified 
groups or grades (no one particular grade guaranteed). Prices are ex 
store, U.K. ports, where stock exists. 


At present the only Government rosin available is French (varions 


grades). A supply of American Government rosin, of all grades, is ex- 

pected about the end of July. The offices of the Association ere :— 

_ London—28, St. Mary-axe, E.C. : Liverpool—23-24, Imperial-build- 

ings, Exchange-street, E.; and Glasgow—142, Queen-street. Buyers 

must send inquiries through their usual sources of supply. . 
* * * * 


Increased Tramway and Lighting Charges. 

By the Statutory Undertakings (Temporary Increase of Charges) 
Bill, which was introduced into the House of Commofis last week, 
tramway, electricity supply, gas and water undertakings are autho- 
rised to increase their charges for the period of the war, and two 
years thereafter. The principal clause is as follows :— 

(1) Where it appears to the appropriate Government Department 
that the financial position of any undertaking to which this Act applies 
has been adversely aftected by circumstanées arising out of the present 
war, the Department may, if they think fit, by order provide for the 
modification of any statutory provisions regulating the charges to be 
made by the undertakers, and of any statutory provisions consequential 
on or supplemental to any such provisions|{for such period during the cor - 
tinuance of this Act, in such manner, and subject to such conditions, as 
appear to the Department to be just and reasonable :— 

Provided that— 

(a) where the undertakers are a local e2uthority no modification shall he 
authorised which will increase the statutory maximum ch: rge by more 
than 50 per cent., or which is more than sufficient, so far as can be esti- 
mated, to enable the undertaking to be carried on without loss; and 

(b) in any other case no modification shall be authorised which is more 
than sufficient to enable a dividend on the ordinary stock, or shares of the 
undertaking to be paid at half the standard or meximum rate of divi- 
dend, if any, prescribed for the undertaking, or at half the pre-war rate 
of dividend, whichever is lower. 

(2) An application to a Department for the purposes of this Act shall 
be accompanied by such information, certified in such manner, as the 
Department may require with respect to the financial position of the 
undertaking. 

e * * 


s s in the Formation of Whitley Councils. 
e formation of Joint Industria! Councils is making steady 
rogress, 

Councils in the pottery and building industries are already et work, 
and during the present month the following newly-formed (Councils 
will hold their first meetings: The heavy chemical trade, gold, silver 
and ellied trades, the rubber industry, match manufacture and the silk 
industry. ` 

© In the following industries provisional Committees have drefted 
constitutions of proposed Industrial Councils which have been sent 
out to the various associations concerned for their approval: baking, 
cable making, commercial roed transport, electrical contracting, furniture 
making. le: ther goods and belting and vehicle building. 

A constitution for the printing industry will shortly be sent out for 
approval to the associations concerned, and in the following industries 
preliminary conferences have taken place and proposals to proceed 
with the diafting of constitutions have been approved: Bobbin manu- 
facture, boot and shoe manufacture, electricity, power and supply, 
roller engraving and the woollen and worsted industry. 

In some 20 other industries the question of the formation of Joint 
Industrial Councils ie under consideration, and in a number of cases 
proposals to simmon joint conferences of employers’ assuciation repre- 
sentatives and trade unior. representatives have been approved. 

* * * * 
Meaning of “ Period of the War.” « 

The final report of the Committee on the interpretation of the 
term “ Period of the War ” has just been issued. 

Three interim reports have already been made. The first dealt with 
the meaning of the phrase “ termination of the present war,” end other 
similar phrases used in Emergency Acts, end the rules, regule.tions and 
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Orders made thereunder, end also in Government end private contrasts, 
awards and similer instraments. The second deslt with the effect of 
the terminstion of the war upan the Defence of the Realm Acts and the 
regulations thereunder. The third related to the effect of the war upon 
contracts of enprenticeship. &c. The final report desls with the rest 
of the emergency leg’slation which hes taken plece, and recommends 
special legisletion in two classes of cases, viz.: (1) Where statutes have 
been passed to relieve persons from disabilities which would have been 
caused by their absence on military service during the war, but may 
also be caused by absence during demobilisetion : end (2) where tempo- 
rary Acts, which expire with the termination of the war, or at a fixed 
period thereafter, create offences and impose penaltics es punishment 
for such offences. | 
* * * * 


International Parliamentary Conference. 

At its sittings last week the International Parliamentary Com- 
mercial Conference adopted resolutions on the unification of legis- 
lation relating to intellectual and industrial property. 

The resolutions proposed that the Allied countries should allow the 
same duration to copyrights; the mutual protection of drawings and 
patterns whatever may be their worth or destination ; the adoption of 
one rule for the duration of patents; the establishment as soon as 
possible of an international office for patents; and to assure in all the 
Allied countries the seme conditions as in the original country for the 
patents which concerned wer materials. 

The Conference, which endorsed the recent declaration of Mr. Bonar 
Law in the House of Commons reletive to the control of raw materials, 
also expressed the hope that the Allied Governments would organise the 
control of 1aw material: and would work to promote by reciprocal: con- 
ee the exchange of manufactured goods and merchandise of all 

inds. 
* * x * 


Brisbane Tramways Purchase. 

The Government have decided to reintroduce the two bills for the 
purchase arid working of the undertaking of the Brisbane Electric 
Tramways Co. 

The bills provide for compulsory reduction in fares so that the profits 
of the company shall be restricted to not more than 5 per cent. on the 
value of the tramways. The underteking is subject to purchase by the 
Government after Sept. 20, 1920 (under the Act of 1882), and according 
to legal opinion the purchase terms must be arrived at on the basis of the 
commercial value of the underteking gs a going concern, the profits being 
the basis of the valuation. If the fares, and consequently the profits, 
are reduced meanwhile, the value of the property will be so much the less 
when the time arrives for the Government to purchase the undertaking. 


á 


| Electricity ‘Supply. 


Extensions. 


Elland.—The Council has been authorised to borrow £2,C00 for 
extensions of the electric supply undertaking. 


Lincoln.—Last weck the City Council adopted the recommendation 
of the Electricity Committee to purchase the power station of 
Messrs. Clayton & Shuttleworth and to carry out extensions of the 
electric supply undertaking. 

The chairman (Ald. White) explained that the proposed se heme would 
involve a total expenditure of about £240,000. The Government in- 
sisted on the abolition of small power stations, and on the establishment 
of large stations. 

Councillor Ashley gave notice to move that the L.G. Board be re- 
quested before sanctioning the borrowing of money for the scheme to 
order a public inquiry to be held. 

Walsall.— Application is to he made to the L.G. Board for sanction 
to borrow £6,304 for the electricity undertaking. 


General. 


Clayton.—Bradford Corporation will apply for a provisional order 
with the assent of the Urban Council. 


Coventry.—The annual report of the- Electricity Committee was 
adopted by the Council on the 25th ult. 

The past year’s revenue was £197,987 (compared with £169,787 in 
1916-17), and working expenses, &c., were £136,603 (£104,179). After 
providing for capital charges, the net profit was £16,321 (£27,766). A 
sum of £6,000 has been devoted to relief of rates, and £21.500 placed to 
reserve. Revenue was equal to ‘86td. pep unit, and total costs were 
-794d., leaving net profit ‘072d. Units generated were 54,931,450, 
purchased 4,071,000 and sold 54.854 340. The capital expenditure is 
£571,776. 

Dr. Orton, who submitted the report, said the total increase in charges 
to power consumers was 15:3 per cent., and there had been no increase 
to ordinary consumers for lighting or domestic purposes. 


East Ham.—The salary of the borough electrical engineer and 
tramway manager (Mr. W. C. Ullman) has been increased from £700 
to £800 per annum. 
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Greenock.—During the vear ended June 30 the units generated at 
the electricity works amounted to 29,500,000, or about 4,000,000 
more than in the preceding vear. 

Hackney (London).—The Council is recommended to increase the 
salary of the borough electrical engineer (Mr. L. L. Robinson) from 
£750 to £850 a year. 

The Electricity Committee has refused to accede to the request of Sir 
John Hunter (Administrator of Works and Buildings, Air Ministry) for 
the release of Mr. Robinson to take up an appoint ment under the Ministry. 
as it is of opinion that the national service would not benefit by the 
exchange of duties. ; 


National Kitehens.— The Ministry of Food has taken over three 
canteens in the Southampton Dockyards, and will convert them into 
national kitchens. 

It is intended to re-equip the buildings with up-to-date steam and 
electrical cooking arrancements, and they will be in full working order in 
about three monthy’ time. 

Sheffield.—On Wednesday the Electric Supply and Parliamentary 
Committees presented reports to the Corporation on the recom- 
mendations of the Board of Trade Electric Power Committee. 

The Parliamentary Com nittee recommended the Council to place on’ 
record their dissent from the principles underlying the report, and to 
affirm in particular that the proposed terms and conditions of taking over 
electricity undertakings belonging to local authorities are unjust, and in 
many districts, including She field, must result in increased charges being 
made to consumers of electrical power. They also recommended that 
the Consultative sub-committee be authorised to take such steps in the 
matter, in connection with representatives of the Electric Supply Com- 
mittee, as they deem 1ecessary 


Stoke-on-Trent.—The past year's accounts of the electricity sup- 
ply department were criticised at the last meeting of the Council and 
their adoption was postponed until a report has been obtained from 
Sir John Snell, who is also to report upon a scheme of extensions 
at the central power house estimated to cost about £100,000. 

Ald. H. LEESE, chairman of the Electric Supply Committee, said the 
extension scheme would save 5,000 tons of coal a year. They had sold 
eight million units of electricity during the year, an increase of half a 
million. Revenue was £65,663 (increase of £6,000), but expenditure 
increased by £9,000. Gross profit was £19,664, and after providing for 
redemption of loans and payment of interest the net loss was £3,769, 
increased to £3,993 after paying for new meters out of revenue. The 
increase in cost of coal was £4,292. and increase in wages £1,640. They 
were paying over double pre-war prices for coal, and it was 15 to 20 per 
cent. inferior. ‘ 

The D2puty Mayor (Ald. J. S. GODDARD) said the committee had failed 
in their duty in not increasing the price of electricity so ax to prevent a ` 
deficit. . 

Salford.—The Council has accepted a contract for the supply of 
cable for linking up the Salford electricity supply with that of Man- 
chester. 

The contractors (Callender’s Cable & Construction Co.) will supply 
and lay 2,700 yards e.h.t. 33,000-volt cable and: 2,700 yards of telephone 
cable from the borndary of the borough at Regent Bridge to Frederick- 
road station, at a schedule of prices amount ng to about £6,950. 

Stratford.—The Council has referred to a committee a request by 
the Stratford-on- Avon Electricity Co. for permission to increase the 
price of current from 64d. to 7d. as from the 30th inst. 


Wolverhampton.—On Monday the Council Was recommended 
by the Electricity Cominittee to increase the charges for electricity 
to all consumers not under contract by a further 15 per cent., but 
since that was suggested a further Is. 6d. had been added to the 
2s. 6d. per ton on the price of coal, making the advance 4s. in all, 
and the matter was referred back for a report to he presented. 


Electric Traction. 


Electric Vehicle Progress.—-Ilford Urban Council has decided to 
obtain two ¿$ ton electfic vehicles from the General Vehicle Co. 

Leyton Urban Council recently ordered two electric motor vans from 
Edison Accumulators (Ltd.), and the company now offers to supply a 
British- built chassis (to overcome the objection to im porting their chagsis 
from America) at 5 per cent. over the original quotation. 

Worthing Corporation has decided to purchase four two-ton electric 
motor vehicles from Messrs. Ransomes, Sims & Jefferies, at £1,033. 103. 
each. The present coet of collecting house refuse by horse-drawn vans is 
6s. 6d. per ton, and the estimated cost by electric vehicles is 5s. 6d. per 
ton. One vehicle is to be purchased at once out of revenue. 

Glasgow.—The following increases of salary have been granted :— 

Mr. J. Dalrymple, tramways manager, from £1,300 to £1,500 per 
annum; Mr. L. M Ki..non, traffic superintendent, £700 to £750; Mr. 
J. Ferguson, chief engineer, £700 to £750. 

Liverpool.—A strike of tramway emplovees which commenced at 
midnight on Monday has disorganised the tramcar service. 

The strike is the outcome of friction between rival unions of tramway 
employees. On nearly all the routes there were fewer cars on Monday 
and Tuesday. The Municipal Employees Association claim that of over 
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2,090 tramway workers, 1,200 are out on strike. The demands of the 
Association were submitted by their general secretary to the Chief 
Industrial Commissioner with a view to arbitration this week. 


Scarborough.—The local Electric Tramway Co. proposes to carry 
fish on its tramcars from the piers to the goods station. 

Tramear Kitchens.—Halifax Corporation recently introduced a 
tramcar kitchen, and now the Food Committee has made arrange- 
ments with the Tramways Committee to equip a railless car as a 
travelling kitchen, at a cost of £252. 

“Walsall.—The net profit on the tramways for the past year is 
£16,515, of which £5,000 is to be appropriated to relief of rates, 
£4,895 placed to reserve for motor omnibuses and £6,620 carried 
forward. 


Imperial Notes. 


Australasia.— At the. recent annual general meeting of the Vic- 
torian Institute of Engineers, the retiring president (Mr. M. E. 
Kernot) said there had been during the war a slowing down of 
engineering works in Victoria, such as railway and tramway con- 
struction. 

The establishment of the steel making indust ty in Australia was 
developing ranidly and another preat work to which they should devote 
themselves was the supply of electricity. The first stage of the electrifi- 
cation of their suburban railways was likely soon to start working, and 
ey expected to have the largest electric traction undertaking in the 
world. 

Mr. J. S. Dethridge was elected president for the ensuing year. 

Sydney City Council recently decided not to connect any new con- 
sumers to the electric supply mains. When the Railway Commissioners’ 
supply is available, it may be pricticable to resume the connecting of 
installations. Additional generating plant is on order in England but 
it is not expected in Svdnev until after the war. Arrangements have 
been made with the Railway Commissioners for a limited supply from 
the tramway power-house, but converting plant must be installed. This 
plant (which has been ordered from America) will be ready by Septem ber. 

The Australian Thermit Co. (Sydney) is to be wound up by order of 
the Minister for Trade and Customs. i 

Ararat ( Victoria) Municipal Council is applying for an order in Council 
authorising it to supply electricity. 

The Junce (N.S.W.) Municipal Council propose to raise a local loan for 
an electric supply scheme. 

Fiectrical Trade in India.—Commencing early in October next, the 
“ Times of India ” will publish fortnightly a page dealing with the 
progress of electrical science and industrv. 

It is believed that these special pages will lav a strong foundation for a 
considerable extension of British electrical trade througaout the Indian 
Peninsula, as the exclusive right to use the advertising spares that will be 
available has been secured to British firms. Messrs. S. Davis & Co., 
39 and 31, St. Swithin’s-lane, London, E.C. 4, are the sole agents for 
advertising on these pages. 

Jamaica.— According to the U.S.A. consul at Kingston there is a 
good opening for small electric lighting and power plants for isolated 
country houses and farm work. 

Owing to the lack of development of water-power here, electric current 
is available only in the larger centres, and there is a good demand through- 
out the island for individual plants at a moderate price. The plant 
should consist of an oil or petroleum engine and a dynamo mounted on 
the same shaft, preferably, and a bank of storaze batteries. Only oil- 
burning engines should be considered, as petrol is altogether too ex- 
pensive at present. 


Foreign Notes. 


Buenos Ayres.—The Argentine Government has accepted the 
tender of the Compa*ia Alemana Transatlantica de Electricidad 
for the supply of electrical energy to the National Penitentiary for 
five years, at $0-045 gold per unit for lighting and 3 cents. gold for 
power and heating up to 100,000 units per annum, and $0-027 gold 
per unit after consumed. 

Electric Fires in New York.— According to reports in the American 
press, 14,053 fires occurred in New York in 1917, but only 152 were 
attributable to defective electrical installations, and the loss (about 
$50,000) is only 50 per cent. of that of the previous year. The 
investigations of the Board of Fire Underwriters show that $33,000 
of the loss was due to electrical equipment made without the know- 
ledge and approval of the board. 


Industrial Congress at Batavia.—An Industrial Congress in the 
-aterests of the Netherlands East Indies is to be held at Batavia 
(Java) in 1919. 

The Congress will probably be divided into six sections, in- 
cluding sections for communication (railways, tramways, telegraphy 
and telephony) and production of energy, electricity and industries. 
Each section is to be represented by a sub-committee, and the committee 
of management will be composed of the presidents of the sub-com. 
mittees. The participants in the Congress will comprise experts from 
the surrounding colonies and also from the neighbouring countries, such 
as Western America, Japan, Australia and South Africa. 
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Porcelain Trust in Germany.—The Bank for Thuringia (formerly 
-M. Strupp) recently acquired the greater part of the 3,000,000 marks 
ahs capital of the Weiden Porcelain Mfg. Co. (formerly Bauscher 

ros. ). 

To the same concern belong also the porcelain manufacturing firms 
Kahla, Hermsdorf & Konigszelt and the Lorenz Hutschenreuther Co. 
(Selb), which towards the end of 1917 bought the firm of Paul Müller, 
‘and has now increased its share capital from 2,000,000 to 3,000,000 
marks. Another group of porcelain firms controlled by the banking firm 
of Arnhold Bros. (Dresden) includes the C. M. Hutchenreuther Co. 
'(Hohenberg) and the Tielsch Company (Altwasser). A third group con- 

trolled by the Dresden Bank includes the Ph. Rosenthal Co. (Selb and 
Kronach) and the firm of J. Zeidler & Co. (Selb). 

Research in Sweden.—The Kungle Kommerskollegium (the Swedish 
Board of Trade) is considering a scheme for establishing a Scientific 
Academy of Engineering composed of prominent technicians and 
industrial men interested in the promotion of scientific research. 

The Academy would grant subsidies to teachers and pupils at labora- 
‘tories and high schools and support individual technicians and inventors 

in cases where private capital would not be expected to come forward. 

Spain.— Efforts are being made to make the country independent 
-of Germany in regard to the supply of electric motors, &c., and an 

Institute of Electrical Industries has been established at Barcelona, 
‘with a department specially equipped for electrical research work. 


Miscellaneous. 
Alien Enemies’ Patents.—In reply to a question in the House of 


Commons on Monday, Sir A. Stanley stated that 1,310 patent appli- < 


cations had been received from enemy subjects since the outbreak 
of war, of which 944 had been accepted. 


Calorific Power of Gas.—In the regulations set out in the new 
‘Order made by the Minister of Munitions it is provided that 

Gas works which have coal gas plants only shall produce gas of a 
-calorific power of as nearly as possible 500 B.Th.U. gross, but not in 
‘any event less than that calorific value, before scrubbing. 

If it is impossible for any gas works to supply its consumers’ ful 
demands and it has a water-gas plant, the balance of its consumer’s 
‘requirements shall be met by an admixture of uncarburetted water-gas, 
but the minimum calorific value of the mixed gas must be 450 B.Th.U. 


Coal Prices.—The Board of Trade have authorised an increase of 
ls. 6d. per ton in the price of coal despatched from the colliery for 
consumption in the United Kingdom to meet cost of increased wages 
recently granted to the miners. 

The prices of coal for shipment for export and as bunkers are increased 
by 2s. per ton in the case of all vessels, the loading of which is commenced 
on and after July 8. The Board of Trade have assumed responsibility 
‘for the payment of the war wage as from June 30, and, to provide funds 
‘for so doing, are to be credited by the collieries with 4s. per ton on all coal 
-disposed of on and after that date. 


Electrical Work for the Blind.—-In the current issue of “ St. Dun- 
‘Stan’s Review,” Sir Arthur Pearson, who is doing very valuable work 
in the interest of our blinded soldiers, has a report on what is a 
promising new occupation for blind people, namely, the winding of 
-eoils for the armatures of electric machines. 

Having read an account of the work in an American journal, Sir 
Arthur got into touch with Mr. Hugo Hirst, chairman-director of the 
General Electric Co. Mr. Hirst took the matter up, and cabled to Dr. 
S. S. Wheeler for full particulars, and as the result, Dr. Wheeler came 
‘over from America to supervise the starting of this new industry for 
blind people. Dr. Wheeler paid a visit to St. Dunstan’s, then Mr. Hirst 
‘called a meeting of the heads of the largest electrical firms in the United 
Kingdom, when the matter was discussed, and Sir Arthur was able to de- 
monstrate to the experts present the ability of a blind person to accom- 

lish the desired results. It was arranged that Sir Arthur should place 

imeelf in communication with Mr. W. H. Thurman, superintendent of 
the Birmingham Royal Institution for the Blind, in order that the latter 
should install the industry on an experimental basis in his workshops, 
obtaining the necessary material from the Birmingham works of the 
General Electric Co. It is anticipated that the experiment will prove a 
complete success, and that it will open up a valuable channel of employ- 
ment for the blind worker. 

Government Establishments and the Whitley Report.—-Mr. Bonar 
Law announced in the House of Commons last week that the War 
Cabinet had decided to adopt in principle the application of the 
recommendation of the Whitley Report with any necessary adapta- 
tions to Government establishments where the conditions were 
sufficiently analogous to those existing in outside industries, An 
dnter-Departmental Committee of representatives of the Depart. 
ments concerned would consider what modifications were necessary. 


Royal Assent.—On June 27 the Roval Assent was read to the 


following Acts of Parliament: Brixham Gas and Electricity Act, | 


Yorkshire Electric Power Act. 
The Channel Tunnel.—Sir A. Fell recently read a Paper 
on “London and the Channel Tunnel ” before the Society of Arts. 


Sir ARTHUR FELL said London had not yet. appreciated what the 
nel Tunnel would mean for it, nor how much upon the completion 
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of the work would depend its future as the greatest city of the old world. 
After the war there would be great and friendly rivalries between the 
nations of Europe. London could not stand still and hope to reap its 
share by simply erecting new theatres, bigger hotels and great drapery 
stores. The isolation of the country from the Continent was practically 
complete, and if the isolation continued after the war some other capital 
would have to be found for the new era to which we looked forward. It 
might be Paris or Vienna, or even Berlin or Brussels ; but it must be a 
railway centre, to and from which would run the great world expresses. 
To reach such a railway centre passengers from the United States, Brazil, 
the Argentine and other wealthy South American States would go direct 
to Cherbourg, Rotterdam or Hamburg. London would thus be side- 
tracked because of its insular position. The tunnel would not only help 
our island and its capital, but be vital to the continued pre-eminence and 
prosperity of our steamship lines as carriers of the passenger traffic to 
Europe. The construction of the Franco-British Submarine Railway 
would be the earliest and greatest of all the works of peace which would 
be begun immediately the war ended. 


Imports.—The following are official values ofelectrical machinery, 
material and apparatus imported into this country (a) during May, 
1918, and (b) the aggregate figures from Jan. 1 to May 31, with in- 
crease or decrease compared with corresponding periods of 1917 :— 

Electrical machinery, (a) £21,187 (decrease £115,838), (b) £367,723 (de- 
crease £459,818): including generators and motors other than for 
aeroplanes, motor cars and cycles, (a) £9,736 (decrease £27,811), (b) 
£60,848 (decrease £52,924); and electrical machinery unenumerated, 
(a) £11,451 (decrease £88,027) (b) £306,875 (decrease £206,894); tele- 
graph and telephone cables other than submarine, (a) nil (decrease 
£2,001), (b) £1,846 (decrease £44,007); telegraph and telephone appa- 
ratus, (a) £1,459 (decrease £1,740), (b) £14,695 (decrease £76); other 
electrical wires and cables, rubber insulated, (a) nil (decrease £1,223, 
(b) £602 (decrease’ £23,454); with other insulations, nil (decrease 
£1,603), (b) £455 (decrease £4,820); carbons, (a) £3,391 (decrease 
£8,593), (b) £19,084 (decrease £24,704): glow lamps, (a) £4,545 (in- 
crease £4,101), (b) £51,971 (decrease £8,063); parts of arc lamps and 
searchlights (other than carbons), (a) £5,902 (decrease £4,169), (b) 
£39,404 (decrease £8,149); primary and secondary batteries, (a) £9,955 
(decrease £8,301), (b) £88,268 (decrease £59,362) ; meters and measuring 
instruments, (a) £1,360 (decrease £2,389), (b) £5,507 (decrease £7,349) ; 
electrical goods and apparatus unenumerated, (a) £54,517 (increase 
£7,273), (b) £176,847 (decrease £46,036). Total of electrical goods and 
apparatus other than machinery and uninsulated wire, (a) £81,129 (de- 
crease £18,645), (b) £398,945 (decrease £225,792). 


Exports.—The exports of electrical machinery, material, &c., (a) 
during May, 1918, and (b) from Jan. 1 to May 31, with increase or 
decrease compared with corresponding periods of 1917, were as fol- 
lows :— 

Electrical machinery, (a) £71,447 (decrease £39,772), (b) £433,869 
(decrease £165,386) ; including railway and tramway motors, (a) £4,498 
(increase £3,991), (b) £15,080 (increase £3,930) ; other generators and 
motors except for aeroplanes, motor cars and cycles, (a) £42,930 (decrease 
£37,770), (b) £253,904 (decrease £98,348); and electrical machinery un- 
enumerated, (a) £24,019 (decrease £3,993), (b) £164,885 (decrease £70,968), 
telegraph and telephone cables, submarine,(@)£247,150 (increase £243,828) 
(b) £325,031 (increase £225,730) ; other than submarine, («) £29,776 (de- 
crease £44,636), (b) £99,190 (decrease £274,091); telegraph and telephone 
apparatus, (a) £13,593 (decrease £3,194), (b) £86,313 (increase £5,698) ; 
other electrical wires and cables, rubber insulated, (a) £2,804 (decrease 
with other insulation, (a) 
£3,007 (decrease £22,956), (b) £32,200 (decrease £129,265), carbons (a) 
£608 (decrease £5,356), (b) £2,520 (decrease £11,930) ; glow lamps, (a) 
£5,300 (decrease £6,773), (b) £35,903 (decrease £25,671); arc lamps and 
searchlights, (a) £2,852 (increase £3,752), (b) £10,177 (decrease £471) ; 
parts of arc lamps and searchlights (other than carbons), (4) £2,425 (in- 
crease £1,083), (b) £8,915 (decrease £8,346) ; primary and secondary bat- 
teries, (a) £12,793 (decrease £444), (b) £43,109 (increase £33,468) ; meters 
and measuring instruments, (a) £16,816 (increase £11,844), (b) £49,173 | 
(decrease £992): transformers, (a) £2,406 (decrease £4,043), (b) £10,523 
(decrease £18,673); switchboards, (a) £V,141 (decrease £5,461), (b) 
£14,644 (decrease £2,224); electrical goods and apparatus unenumerated, 
(a) £34,330 (decrease £28,387), (b) £178,922 (decrease £16,340). Total of 
electrical goods and apparatus, other than machinery and uninsulated 
wire, (a) £375,001 (increase £137,903) (b) £923,481 (decrease £480,117). 


Tenders Invited and Accepted. 


Turbo-Alternators, Water-tube Boilers, Economisers, &c. 

BELFAST Corporation invite tenders for the manufacture and 
erection of two 6,000 kw. Turbo-alternators and one 30 kw. Balancer 
Booster; four Water-tube Boilers, Fuel Economiser, &c.; two 
steel Chimneys with Fans; two electrically-driven boiler-feed 
Pumps, Accumulators; three 500 kw. and five 1,000 kw. Rotary 
Converters, with Transformers, &c.; and two 250k.v.a, two 
350 k.v.a. and six 1,250 k.v.a. Static Transformers. Specifications, 
&c., from the consulting engineers (Messrs. Preece, Cardew, Snell & 
Rider), 8, Queen Anne’s-gate, Westminster, S.W. 1; or, Mr. T. W. 
Bloxam, M.I.F.E., city electrical engineer, Belfast. Tenders must 
be lodged at the Town Clerk's office, City Hall, Belfast, by Aug. 16. 
See an advertisement, 
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BRAI FORP.—The following tenders are recommended for accept- 
tance :-— 

(. A. Parsons & Co., 12,000 kw. turbo-.generator: Hick, Hargreaves 
& Co., surface condensing plant; Thwaites Bros., air exhauster for 
suction gas plant. 

Leeps—The Electricity Committee has placed an order with 
Ferguson, Pailin & Co. for the supply of switchgear, at €)041. 

MaNCHESTER.—The following tenders have been accepted by the 
Corporation :— 

Callender’s Cable & Construction C>.. supply and laving of cable ; 
C. Macintosh & Co., supply of cable; Richardsons, Westgarth & Co., 
platforms and staircases for turbo-alternator at Stuart-street ; Fergu- 
son, Pailin & Co., and B. Thomas, d.c. machine panels for Dickinson- 
street: Callender's Co., Macintosh Cable Co., and British Insulated & 
Helsby Cables (Ltd.), supphesof cable. 

SALFORD.—The Tramways Committee has placed an order with 
Hadfields, Ltd., for the’ supply of four pairs of manganese points 
and 12 managnese steel crossings at £696. 

SH EFFIELD.—The City Council has accepted the following tenders : 

W. T. Glover & Co.. supply and laving of two feeder cables between 
the Blackburn Meadows and the Rotherham power houses; also for 
cables at revised schedule of prices; A. Revrolle & Co., e.h.t. feeder 
panel at Neepsend ; Davidson & Co., centrifugal fan, casing, &e. 

The Council his also accepted the following tenders :— 

Dewhurst’s Engineering Co., Ltd., 250 steel boiler tubes; Cole, 
Marchent & Morley, eight new valves and spindles; Edison Accumu- 
lators (Ltd.), two British built chassis. 


WALSALL.—The Council has accepted the following tenders :— 

Brush Electrical Engineering Co., two 350 k.v.a.-end one 100 k.v.a. 
transformers, £929; Bntish Westinghouse Co., three switch cubicles, 
£345: Cross & Cross, steel carrier for conveying mein across canal, 
~ £168; Vacuum Oil Co., 700 gallons transformer oil. 


Appointments Vacant and Filled. 


A charge engineer ig required for tramways sub-station. Wages 
50s. a week, plus war bonus of 20s. and 12$ per cent. Applications 
to the General Manager, L.C.C. Tramways, 23, Beivedere-road, S.E.1. 
See advertisement, 

A technical assistant, with knowledge of switchgear, &c., ie re- 
quired. See advertisemen'. 


A designing enginecr is wanted by a large electrical firm in Lanca- 


shire. See advertisement. 
Draughtsmen, with experience of switchgear and motor-control 


gear, &c., are required by an electrical engineering firm in Lanca- 


shire. 


A draughtsman is required by the Yorkshire Electric Power Čo., 


Wellington-road, Dewsburv. 


A technical assistant for cable designing is required by an ad- 


vertiser. i 


Mr. W. Jessop, of Eastbourne, has been appointed engineer in 


charge at Hammersmith (London) electricity works. 


Mr. S. C. Midwinter, of Sunderland, has been appointed station 


superintendent at Eastbourne. 


- 


Business Items. 


The works and offices of the Benjamin Electric (Ltd.) have been 
removed to Brantwood Works, Tariti-road, Northumberland Park, 
Benjatect Tottlane 


Tottenham, London, N. 17. Telegrams: 
London; Telephone: 2114 (three lines). 


In future the business of A. J. Greenly & Co. will be carried on as 
There will be 


Greenly’s Limited, 37/38, Strand, London, W.C. 2. 
no change in the management or staff. 


E. J. Chapman and F. A. 8. Wormull (trading as Chapman & Co., 


electrical engineers, 41, Lewis-grove, Lewisham, London, S.E. 13, 


have dissolved partnership 


Plant, &c., for Sale.—-The Midland Railway Co. has some open and 
Offers to the Stores Superinten- 


enclosed type arc lamps for sale 
dent, Derby. 


Aberdeen electricity department have for sale three 420 kw. d.c. 
440-550-volt direct-coupled sets; also Alley & Maclellan surface 
condenser, and Edwards three-throw air pump. Offers to city 
electrical engineer (Mr. J. Alex. Bell), 1, Millburn-street, Aherdeen, 


by noon July 23. 


Meldrum Specialities —Mesers. Meldiums (Ltd.), Timperley, Man- 
chester, have recently issued pamphlets giving particulars of the 
“Meldrum ” combustion appliances and of the castings and appa- 


ratus supplied by them for chemical works. 
f 
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Municipal Accounts. 


¥lackburn.-—At March 25 
electricity. department was £327.986, of which £173,645 is out- 
standing. 

Revenue was £68,378 (compared with £58,639 in previous vear), and 
total expenditure £44,765 (£34,474), leaving gross profit £23,613 (£24,165), 
to which was added £571 for imterest. After providing for interest, 
repayment of loans and sinking fund, the net profit was £4,472 (£2,19%, 
which has been transferred to depreciation and renewals fund. Units 
generated were 10,318,417 (8.837.213). and sold 9.819.986 (8,053,530). 
Total maximum supply demanded was 4.354 kw. (4,057 kw.) 

In his report the engineer (Mr. P. P. Wheelwright) says the difficulties 
of maintaining supply have been greatly increased owing to the restne- 
tions of supply and cost of materials, labour, &c. He advises the Cor- 
poration to urge upon the Government the importance of the erection of 
a new generating station. The department has been supplying electrical 
energy for battery vehicles, and there is every indication that this class 
of demand will rapidly increase. 

The tramway accounts show gross capital expenditure £336,258, of 
which £127,823 has been provided for repayment. Revenue was 
£80.361 (£67,434). and working expenses were £53,231 (£50,156). After 
provision for capital charges and income tax, the net profit was £6,979 
(against a deficit of £2,439). Average total revenue per car-mile was 
I8-27d. (14-62d.), and working expenses, including power, were 12:10d. 
(9-74d.). Passengers carried were 12,458,787 (11,862,343), and car-miles 
run 1.055.876 (1,052,078). 

The manager (Mr. J. H. Cowell) states in his report that the Com. 
mittee’s action in increasing the fares resulted in the traffic receipts being 
£14,340. 2s. 7d. higher than in the previous vear. The car-mileage will 
probably be reduced 10 per cent., which means heavily decreased receipts. 
The wages account will be increased by £7,000 owing to the latest award 
of the Committee on Production, and further increases are asked for. 
After deducting £3,000 which is owing to Permanent way renewals fund, 
the actual profit was £3,970. 


Halifax.—The gross profit on the past year’s working of the 
electricity department was £12053. ` 

After providing for interest and capital charges, £3,791 for the new 
site at Copley, £610 for military allowances, £773 for new meters and 
rheostats, £996 for electric vehicle, &c.,and £1,504 overspent on sanction 
for a 6,000 kw. turbo-alternator, there was a deficit of £1,182, compared 
with a surplus of £2,206 for the previous year The units sold were 
19,863,121 (16,704,487). 


Manchester.—The accounts of the electricity department for the 
vear ended March 31 show gross capital expenditure £3,325,530 
(increase £160,386), of which £1,761,232 is outstanding. 

Revenue was £861,078 (£742,072), working expenditure was £539.41 
(£447,398), and after providing for interest £77,678 (£72,079), sinking 
fund £128,658 (£123,573), instalment of loan £7,712 (£7,504) and renewals 
suspense account £28,805 (£28.630), the net surplus was £58,284 (£62,889). 
Kelvins generated were 236,463,749 (213,273,459) and sold 195,582,784 
(172,267,789). Total maximum supply demanded was 65.600 (61,700) 
kw. The Electricity Committee’s report states thet of the surplus of 
£58.284, income tax required £34.619, and £16,570 has been handed over 
in aid of rates, while £1.500 was contributed for capital expenditure fut 
which borrowing powers were not obtained. and £5,505 has been placed 
to reserve. At the Stuart-street works, Messrs. Richardsons, West garth 
& Co. have completed the contract for a 15.000 kw. turbo-alternator and 
condensing plant ; Messrs. Babcock & Wilcox heve installed two water- 
tube boilers of 65.000 Ib. capacity eech: additional cooling towers have 
been installed during the past vear by the Davenport Enyineering Co.; 
and several contracts for e.h.t. switchgear have been completed by the 
British Thomson-Houston Co. At the Bloom-street station the British 
Westinghouse Electric & Mfg. Co. have completed the contract for 
a 10,000 kw. turbo-alternator and condensing plent. The average price 
paid for coel has risen Is. 9d. per ton during the yeer. The average weight 
of coal consumed ha» fallen 0-08 Ih. per kelvin sold. The efficiency of the 
distributing system as a whole equalled 89-27 per cent., the quantity 
loet or absorbed in the mais and distribating stations being 10-73 per 
cent., a decrease of 2-06 per cent. on the previous year, 


Tynemouth.—The accounts of the electricity department for the 
year ended March 31, 1917, show a net deficit on the year of £126 
(compared with £513 on the previous vear). 

Gross espitel expenditure emounts to £98,064 (increase £369), of 
which £46,665 has been repeid or provided for repayment. The years 
revenue wes £22,435 (compared with £21,652 in previous yeer). Working 
expenses, rates, taxes, manegement, &c., amounted to £8,069 (£8,163), 
cost of three-phase current, public lighting, contracts, &c., £7,973 
(£7,490), and interest, sinking fund, loan instelments end cepital expen- 
diture out of revenue £6,519 (£6,512), the net result being the deficit of 
£126 above mentioned. Total costs were 1-009d. (1-055d.) exclusive 
and 1-824d. (1-897d.) inclusive of financiel charges. Kelvins gener? 
were 2,068,460 (2,090,551), end sold 1,919,039 (1,857,306). The net 
deficit is more than accounted for by e sum of £279 paid out of revenie 
for the purchase of meters, &c., end £126 hes been paid gs allowances to 
men at the front. In spite of war conditions charges heve not bee? 
incressed. A local firm is negoticting for: pair of electric vehicles, an 
as it is anticipated that others will follow, these will provide en increas? 
demand for current at present times of light load. ; 


the total capital expenditure of thc- 
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‘ Companies’ Meetings and Reports. 
———— S 


BRITISH THOMSON-HOUSTON CO. (LTD.)—The directors’ report for 
the year 1917 states that the works at Coventry which have been held 
on lease have now been purchased by the Company under the terms of 
gn option contained in the lease. The large canteen at the Rugby works 
has been completed. The profits for the year, after deducting all ex- 
penses other than interest on debentures and loans, and after making 
provision for year’s estimated war taxation, are £329,664. The amount 
brought forward was £163,923, less estimated provision to end of 1916 for 
munitions levy and excess profits duty £150,000, leaving £13,923, and 
making a total evailable sum of £343,587. Interest on debentures and 
loans was £95,745, and of the belance of £247,842, the directors recom- 
mend there be appropriated for depreciations and reserves £194,098, 
cerrying forward £53,744. In the balance shect for 1916 the remainder 
of the cost of ‘‘ goodwill, patents and licences,” after taking into con- 
sideration the amounts previously written off, was £100,636. There 
wes written off in that balance sheet £40,636, leaving a net amount of 
£60,000. It has now been decided to restore the items comprising this 
account to their original cost (£219,844. 32. 8d.) and “ office furniture, 
«ce ” has been reinstated at £20,000. On the other side of the balance 
sheet the directors have created a capital reserve account, to which has 
been added from this year’s profits £80,000, the total capital reserve 
account now standing at £237,959. The total par value of debentures 
redeemed to date is £43,805, «nd leaves a net amount outstanding of 
£168,195. Lord Carmichacl, G.C.S.1, G.C.LE., K.C.M.G., has joined 
the board. The year hac imposed the most exacting demands upon 
the employees in all departments and their love! and efficient ¢co-opera- 
tion has been of the most gratifying nature ; 201 of the employees who 
joined H.M. Forces have fallen, 163 have been wounded and 13 are 
prisoners in Germany ; 121 received commissions, 39 have been awarded 
special honours, 16 mentioned in despatches and 11 specially commended 
for service in the field. 


CALLENDER’S CABLE & CONSTRUCTION CO. (LTD.)—The accounts 
for the year 1917 show a balance at credit of profit and loss of £121,784. 
Deducting interest on debenture stock (£13,500), preference dividend 
(£10,000) and appropriating £17,000 for depreciation of buildings, plant 
‘and machinery, and £232 for depreciation of oftice furniture, the balance 
is £81,052. Adding amount. brought in from 1916 (less £150,000 trans- 
ferred to reserve), the available balance is £180,259. lt is proposed 
to pay a dividend on the ordinxry shares at rate of 20 per cent. per 
annum (less tax), being 20s. per share (whereof 5s. was paid in November 
last), and a bonus of 5s. per share (less tax), making together a total 
return for the year of 25 per cent. : to carry £25,000 to reserve account, 
and to carry forward £111,509 (subject to excess profits duty). The 
(‘ompany’s operations have been confined exclusively to war production, 
and a large amonnt of work of national importance hes been completed 
for Naval construction, for use by the Army in France, and otherwise. 
The ever rising cost of raw materials and labour have rendered the 
carrying out of the Company’s operations difficult and expensive. 
Transport restrictions have been considerable end in other ways the 
course of manufacture has been rendered difficult ; but in spite of all the 
Company hes produced an increased amount. of cables and warlike 
stores, and is continuing to do so. All plant and appliances have been 
maintained as usual in thorough order, the expense of so doing having 
again increased, due not only to the high cost of labour and materials, 
but to the greater difficulty in keeping the machinery in running order 
when working under existing conditions. The operations of the Anchor 
Cable Co. have again been closely bound up with those of the parent 
Company, and the workshops at Leigh have been continuously em- 
ploved, day and night The directors have had under consideration for 
some time past the advisability of reorganising the capital and they 
propose to increase the capital by the issue to existing ordinary share- 
holders, as a bonus, one new fully paid-up share of the nominal valuc 
of £5 for each £5 ordinary share now held. The necessary authorisation 
from the Treasury has been obtained to this issue. They have transferred 
to the reserve £150,000 from the amount carried over from previous 
vears, and this, with the £100,000 previously in reserve, gives an avail- 
able sum of £250,000, out.of which it ia proposed that £175,000 shall be 
capitalised against the new issue of ordinary shares. They also re- 
commend the transfer to reserve from the profits of the present year the 
sum of £25,000, so as to restore the reserve to £100,000. It is intended 
that the £5 ordinary shares shall be sub-divided into £1 shares. 


CHILI TELEPHONE CO. (LTD.)—-The aggregate number of sube 
scribers at all centres at March 31 was 15,420, an increase of 1,177 for 
the year. The totel length of lines in operation was over 24,676 miles, an 
increase of over 1,977 miles. The gross revenue was £213,140, an in- 
crease of £60,958, and the total expenditure (exclusive of income tax) 
was £129,187, an increase of £36,590. the net revenue being £83,953, an 
increase of £24,368. The balance to credit of revenue account, after 
deducting income tax and including £5,202 from previous year, is £77,689. 
An interim dividend of 3s. per share, tax free, was paid in January, and 
after carrying £7,000 to general reserve, and placing, £20,000 to resorve 
for renewal of plant, the directors recommend a final dividend of 5s. per 


share, tax free, leaving £24,289 to be carried forward. In order that the _ 


nominal capital may approximate more closely to the actual capital 
expended the directors propose to transfer £110,000 from general reserve 
to capital account, and to distribute the equivalent to the shar -holders in 
22,000 fully-peid £5 ordinery shares in the proportion of one share to 
every three sheres held by them The Treasury has sanctioned this issue. 
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CROMPTON & CO. (LTD.)—In their report for the year ended March 3I 
the directors express regret for being still unable to present the accounts 
for the year ended March 31, 1917, and as a consequence, the accounts 
for the vear ended March 31, 1918, must also be postponed. The output 
has again shown a considerable increase, and profitable business con- 
tinues to be secured to the full czpacity of the works. A dividend at 
rate of 34 per cent., making with the ir terim dividend paid in January 
lait, 7 per cent. for the year, is recommended on the preference shares, 
and a dividend at rate of 7 per cent. per annum for year ended March 31, 
«1918, on the ordinary shares. 


ELECTRIC & GENERAL INVESTMENT CO. (LTD.)—Mr. J. B. Braith- 
waite, who presided over the annuel general meeting on Monday, said 
that, owing to the continuance of the war and the ection of the Treasury 
in practically prohibiting all electrical commercial issues of the class 
which the company was formed to assist in financing and issuing, their 
ordinary business hed been at a standstill during the vear, and they had 
devoted themselves to nursing existing holdings and strengthening the 
compal.y'’s position. During the year they had paid off and cancelled 
£3.692 of debenture stock (leaving only £12,988), and they had reduced 
their loans from bankers and others by £10,000. They had increased 
the carry forward by £4,225, and the net result was an improvement of 
£11,046 on the year. They had slightly reduced expenses, and actual 
profit for the year was higher by £1,256, with the result that they carried 
to the balance-sheet a credit of £17,224. The net improvement in the 
valuation of the investments was £2,596. There had been considerable 
depreciation in their investments owing to harassing legislation. Tram- 
way companies had been very hardly treated in many cases and handi- 
capped in a very unfair wav with regerd to their rates and the main- 
tenance of roadways, &c. Electrical supply companies had also been 
harassed by legislation in various forms, but he thought a better day was 
dawning for them. The public generally had noticed since we had been 
at war what the directors and shareholders had long known—namely, 
that electrical supply w.s a matter of almost vital importance to the 
industries of the country. That great truth had at lst dawned on the 
Government. They seem to realise now that electrical supply was a 
matter of very great importance, with the result that quite recently 
we have had four importent reports issued by the Board of Trade Com- 
mittees, and they saw the Cinderella of industries—clectricity— 
at last coming. into its own, and he thought it could not, but be to the 
advantage of their investments in electric power supply and tramway 
companies. The attention dawn to the matter would result in some of 
those handicaps at preser.t imposed on the lighting and tramway com- 
penies being removed. He did not want enybody to go away with the 
idea that they would ever g-t electricity cheaper than it was before the 
war, or thet they would even get it again as cheap. There was an 


- enormous rise in the price of coal; the Government has advanced it 9s. 
per ton in acompnrstively short period. As to the advances in the cost 


of labour, many of them were likely to remain after the war; and ell the 
raw materiels—copper and other things of that kind—-had all advanced 
considerably in price, so that they should not be led away by the opti- 
mistic figures given in the Board of Trade reports. What they could do 


was tu afford facilities for giving an increased supply of electricity, to 


make it available over larger sarees, and for a larger number of industries. 
It seemed to have been brought home to the Government at last that 
electricity was the cheapest of all forms of energy. It was economical 
of coal and lebour, and it hed the great advantage of ene bling manufac- 


turing to be carried on without the accompaniment of & pall of poisonous 


smoke which they sew overhanging manufacturing towns. 

The report and accounts were adopted ; Mr. Emile Garcke, the retiring 
director, was re-elected; and Mr. H. Leigh Williams was also elected 
auditor. 


GENERAL BLECTRIC CO. (LTD.)—Mr. H. Hirst presided over the 
meeting on Monday, and said the results of the past vear’s working were 
not in the main due to any special war work outside their own industry. 
With very few exceptions they manufactured in ell their shops the same 
products that vent through in pre-war times, with the addition of those 
that necessity, invention or experience had created during the war. 
In addition to the dividend of 6 per cent. on the preference shares and 
of 19 per cent. on the ordinary shares, the directors suggested a bonus 
to the ordinary shareholders of one ordinary share of £10 for each two 
ordinary shares held. That operetion would be carried out by transferring 
£287,500 from the undivided protits to capitel account. £1,60u,000 
of new capital would be created, and the present shareholders were 
entitled to some of the pre-war profits eccumulated at their expense. 
Owing to the action of the Treasurv in refusing to sanction the division 
of the ordinary shares into denominations of £1, they were making 


arrangements to enable them to buy and sell fractional shares. Their 


relations with their employees throughout their history had been ex- 
cellent, and they had come to the conclusion that this was the time to 
show their gretitude to those who hed loyally worked in their service. 
They proposed that £37,500, provided from reserve, should be vested 
in trustecs and invested in new ordinary shares. The fund wes for the 
superannuation, pensioning off and benefit of employees or their de- 
pendents. He had spent 37 years in the electrical industry, and 32 
years ago they laid the foundation of what was now the G.E.C. He had 
always cherished the hope that he might some day be the instrument 
of building up an electrical concern of such magnitude that it would 
be respected not only in this country, but in all the countries of the 
world. He hoped they might succeed. He saw no reason why there 
should not be two, three or four great electrice] concerns in this country, 
grouping themselves jnto big units out of the mess of electrical material 
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at their disposal in order to play a better and more important part in the 
world’s work. They had an unrivalled selljr g organisation throughout 
the United Kingdom ; they had established affiliated companies in all 
the principal parte of the British Empire, and in many neutral and allied 
countries as well. They had established modern works covering nearly 
every branch of electrical engineering. One of their engineering works 
produced every kind of dynamo and motor for power or lighting, from a 
20,000 H.P. turbo-generator down to the smallest electric fan. Their 
carbon works were unique ; their telephone works were the first of their 
kind in the country that produced a complete telephone exchange equip- 
ment by British labour and materials; their lamp works were the first 
metal filament lamp works, and their switchgear, tube, fixtures and brass 
works were among the most important of their kind in the country. 
The cable works in which they were interested were now in full swing 
and exclusively employed on Government work. Their magneto works 
had just commenced a useful and much-wanted out put. 

After referring to the developments in their carbon and lamp works, 
Mr. Hirst said that if the electrical industry was to rise to the level ex- 
pected of it and make itself independent of foreign importation it must 
develop all its requirements from raw materials and resources which the 
Empire placed at its disposal. In that direction great opportunities 
would be afforded for science, research and invention. The electrical 
industry would nat be content to be a mere adjunct to other industries ; 
it would have to be a“ key ” industry by itself. Industrial penetration 
had been carried out by Germany, who had used the electrical industry 
as a “key.” If electrical concerns were to open the door for British 
enterprise abroad they must be enabled to carry out complete contracts. 
It was little realised that average electrical contracts brought . s a rule only 
10 per cent. or 15 per cent. of work into purely electrical shops. The 
work connected with it automatically brought 85 per cent. or 90 per cent. 
of work into e1.gineering and other industries. He wished some atten- 
tion to that necessity had been visible in the recent report on the organi- 
sation of the super-stations contemplated. Firmly convinced that 
these changes would take place, they had had to change their policy 
somewhat. What was denied to them both by time and restrictions, 
to build for themselves they must acquire by purchase. In accordance 
with that policy they had acquired the ordinary shares in Messrs. ('ham- 
berlain & Hookham, and they had also acquired the works of Messrs. 
Fraser & Chalmers. 

The report and accounts were adopted, and at subsequent extrae 
ordinary general meetings resolutions were passed authorising the 
directors to carry out the proposals outlined in the chairman’s speech. 


MARCONI INTERNATIONAL MARINE COMMUNICATION CO. (LTD.)— Mr. 
G. C. Isaacs, who’ presided over the meeting last week, gave an analysis 
of the report and accounts (abstracted in our issue of the 28th ult.). The 
receipts from ships’ telegrams, subsidies, &c., had increased frorn £270,000 
to £470,000, and the profit was £192,000, compared with £96,000. The 
company was paying a further dividend of 10 per cent. (making 15 per 
cent. for year), placing £50,000 to reserve for obsolescence of plant, and 
carrying forward £105,417. 19s., subject to excess profits duty for 1916 
and 1917. In order to meet the obligations undertaken with the Board 
of Trade to provide for installations on board a large number of additiona | 


vessels, it became necessary to increase the capital to £600,000. By the ~ 


end of the vear the total number of public telegraph stations owned and 
worked by the company on the high seas had increased to 2,265, com- 
pared with 1,472 in Decemher, 1916: and at the end of June, after 
deducting ships lost during the year, the total was 2,446. At the end of 
1917 their rentals had increased to £570,000 from £352,000 per annum, 
. and at June 30 they amounted to £703,374. After conferring with 
representatives of the Association of Wireless Telegraphists. an agreement 
had heen made on all matters touching the conditions of employment 
by the company. A new scale of pay was also considered, and he was 
glad to say that the Shipping Federation had recognised the recom. 
mendations as reasonahle, and, subject to agreement with the Ministry 
of Shipping, the new terms would be put into operation. They were 
pleased to recommend the improved terms of employment of operators, 
for their conduct as a body had been magnificent during these very 
perilous times. No praise of them covld be too high. Rewards for 
bravery in the field had been given, no doubt most deservedly, to a large 
number of men, and he trusted that due recognition would be given by 
the authorities to the brave acts of wireless operators as well as to those 
who had served their country on other fields of battle. The original 
shareholders must be gratified to see, not. onlv the great and successful 
development of the business, but also the immense service which the 
company had been able to render in these anxious years to the Empire, 
the Allies and the peoples of every neutral nation. It was impossible 
to estimate how many thousands cf lives had been saved or safeguarded 
and it was difficult to say, even approximately, how many millions in 


pounds sterling of invaluable material and food supplies had been 
saved. 


WAYGOOD OTIS (LTD.)— At the recent meeting the chairman (Mr. 
H. C. Walker) stated that they continued to be solely occupied on work 
for Government Departments. Much of it was of a special character, 
requiring the use of their machine shops to the exclusion of other depart- 
ments. The work in hand, coupled with the necessity for increased 
dilution of labour, compelled them to purchase additional new and 
modern machine tools. The profits earned during the year exceeded 
those of the previous vear by rather more than £10,000. They were 
distributing a full year’s arrears of prefere: ce dividend (instead of the 
usual 6 months), leaving £8,403, which would be retained in the business 
for the present, 3 
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New Companies. 


HIGHTENSITE (LTD.) = (150,736.)—Private company. Reg. June]; ' 
capital £50,000 in £1 shares, to acquire business of manufacturin: 
“ Hightensite ” (a substitute for the German material “ Stabilt 
which is now carried on as a branch business by the Park Royal Eng. 
neering Works at Streatham, First directors are Sir Lindsey B. Petes. 
K.B.E., A. Spurrier, A. G. Morrish, V. E. Joyce and H. G. Morrsh 
Reg. office, 34-6, Gresham-st reet, E.C. = 

METALLIC ELECTRODES (LTD.) (150.675.)—Private company. Rer 
June 7, capital £10.000 in 9,500 ordinary shares of £1 each and 26,tha1 
deferred shares of 6d. each, to carry on the business of reconstructing by 
agglomerating, restoring and otherwise utilising metal trimmings, 
turnings and scale of metal and scrap. and any other waste of metal 
china, glass, &c. Permanent directors: T. Rouse and W. S. Leefe 
(23, Coleman-street, E.C.). 

WM. McBRIDE & SONS (LTD.) (4,569.)—Private company. Reg. n 
Dublin on Mav 30, capital £7,500 in £1 shares (1,500 preference), to take 
over the business of sanitary and electrical engineers, &c., carried on s 
style of Wm. McBride & Sons. First directors are W. McBride, &. 
McBride and J. McBride. Reg. office: 5, Merchant's Quay, Cork. 


City Notes. 
a 


ANGLO-AMERICAN TELEGRAPH CO, (LTD.)—An interim quarterly 
dividend of 15s. per cent. has been declared on the ordinary stock. 

DIRECT UNITED STATES CABLE CO. (LTD.)—An interim dividend o 
2s. per share (less tax), being at rate of 4 per cent. per annum, has been 
declared for the quarter ended June 30. 

DUBLIN {UNITED TRAMWAYS (1898) (LTD.)—An interim dividend d 
4 per cent. per annum has been declared. 

SIEMENS BROS. & CO. (LTD.)— At an extraordinary general meetin 
on Tuesday resolutions were passed to subdivide each of the existing 
sharesof £5 each into five fully-paid up shares of £1 each, and increcsin: 
the share capital to £1,500,000 by the creation of 900,000 shares of ŝi 


each. 
— 


The Round Table. 
By “ kVA.” 
To those of us who are working all hours the war sends at the office 
munition andother volunteering, special constabuleering and allot- 
menteering, a week in bed with the “ flu” is a relief, I won't say à 


pleasant one, but a relief—and a change ! 
* * * * 


The “ Daily Express” recently had an interesting column on 
crazy war inventions, from which I take the following :— 

“ Electricity and magnetism would soon end the war if some 
inventors’ hopes came true. It has been proposed to electrocute 
the enemy, to interfere with magnetos or compasses of aircraft, and 
to explode ammunition dumps. Magnetism is to be used to attract 
and bring down enemy aircraft, or to repel them, and to divert falling 
bombs. The truth is that even the large magnets in power station: 
do not attract spanners laid on tables in the room, a fact that defeat: 
the scheme to trail from balloons monster magnets that would snatch 
rifles from men’s hands.” . . 

There is still the inventor who would give the enemy airman an iron 


tonic to upset his compass. 
* * + * 


Thirty-Seven Years Ago. 
(From Tue Evecrricran, July 9, 1881.] 


ELECTRIC LIGHT AND Yacut Ciuss.—These clubs are taking up 
the idea of lighting their rooms by electricity. We believe that the 
committee of the Royal Thames Yacht Club has made arrangements 
for giving the light an immediate trial 

Reassurinc.—Among the items of intelligence forwarded tothis 
country in the American language during the present week we 
noticed the following : ‘* Jay Gould, who is regarded by men who do 
not know him intimately, as a mere speculator, is a pleasant, sym 
pathetic man. He wept like a child when told that the President 
was likely to die.” 

THe Faure Batrery —Premises have been taken in London for 
the manufacture and sale of this battery, and we believe that it B 
intended shortly to have a number of batteries on view at rooms in 
the Strand, opposite Charing Cross Hotel. Anyone who choose 
can then form his own opinion as to the merits of the battery, 88 it 
will be shown at work. 

ELECTRIC LIGHT IN tHE Hovse or Commons.—We understand 
that the lamps used in the late experiments in’ the House of Com- 
mons are to be removed, in spite of the intimation of Mr. Shaw- 
Lefevre that further experiments were to be undertaken during the 
recess. It would appear that the opinion of the hon. members of 
the House was not favourable enough towards the new light to 
encourage further experiments 
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Electric Range Efficiency. 

From time to time experimental contributions are made to 
our knowledge of: the efficiency of hot-plates and electric 
ranges. The latest is due to Mr. R. G. KLoEFFLER, and is the 
result of a series of investigations carried out at the Kansas 
State Agricultural College in the United States. An abstract 
of this Paper will be found in another column. A point of 
interest is that results are given for both enclosed and open 
types of hot-plate. It has generally been assumed that the 
efficiency would be higher in the case of the open type. This, 
however, is not necessarily the case, since the results depend 
very much upon the character of the utensil that is used. If 
a black vessel is employed, then the conditions are suitable 
for the absorption of radiant heat, which is the kind of heat 
emitted by the open hot-plate. On the othei hand, the closed 
type of hot-plate transmits the heat bv conduction, and is 
therefore more satisfactorily in the case of a utensil which is 
clean and makes good contact, such as new aluminium. If 
such vessels are used with the open type of element, then the 
heat is reflected downwards, and is not so readily transmitted. 
The net result is that the enclosed hot-plate generally shows a 
greater efficiency. It is difficult, however, to draw any very 
general conclusions, as the results vary not merely with the 
type of utensil, but also with the quantity of water and other 
contents in the vessel, and whether it is open or closed. 
Further, the results are affected by the input to the hot-plate. 
It is obvious that if the input is small the rise in temperature 
will also be slow and a point may be reached where most of 
the energy is employed in merely keeping the utensil and its 
contents at a certain temperature. For a high efficiency it 
is desirable that the operations should be carried out quickly. 
In the second part of the investigation several electric ovens 
are gompared. The rise in temperature naturally varies with 
the type of thermal insulation, but it also varies with the 
extent of the insulation. If this is very heavy then the rate 


of rise of temperature may be reduced owing to the therma l 
capacity. On the other hand, the rate of cooling will be 
smaller. Thus it follows that the efficiency varies somewhat, 
according to the operation which is to be carried out. If it 
is desired to use the oven for quite a short period it is preferable 
that the thermal capacity should be small ; on the other hand, 
if the oven is to be used for long periods it is desirable that 
the thermal insulation should be good, and the thermal 
capacity becomes of secondary importance. 

Business Training for Engineers. 

WHILE so much is being said and written on the place of 
science in education, and the organisation of engineering 
training, one hears little in engineering circles of steps for the 
development of the commercial side of engineering education. 
We are discovering now various gaps in our whole educational 
system which will doubtless be gradually made good ; but it 
seems strange that so little attention is being given to one very 
evident hiatus—the lack of any systematic training for those 
entering the commercial side of engineering. Engineers with 
Continental experience have pointed out this deficiency in the 


past. There have been in this country few men capable of - 


handling the business side of a large engineering proposition— 
men who have both a commercial training and a technical 
knowledge of engineering—such men, for example, as are very 
largely trained and employed by the great German industrial 
banks in their manifold activities. There is still a considerable 
degree of prejudice against what is termed “ business training.” 
It is only gradually that the value of college training in en- 
gineering has become appreciated. So far as commerce is con- 
cerned, the encouragement bestowed on college courses of a 
business type has been even less. Yet, within recent years, 
commercial courses have been started at many of our leading 
universities. Cambridge has an Economic Tripos ; in London 
there is the London School of Economics, which, however, 18 
rather special in character ; at Leeds, Manchester, Birming- 
ham and Liverpool Faculties of Commerce already exist. The 
latter universities are also fortunately placed in having well- 
established and progressive engineering faculties, and we 
should like to see systematic co-operation between the two. 
After the war the business man who is also an engineer will 
have many unique opportynities in reconstruction work, and, 
if we are to hold our own in this critical period, we shall be well 
advised to be already organising our facilities for technical 
business training. 
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The Metric System in Export Trade. 

In view of the interest being taken in the proposition to 
adopt the metric system of weights and measures, a report by 
Mr. F. A. HatseEy to the American Institute of Weights and 
Measures deserves notice. At the outset, perhaps we ought 
to say that, as far as we are aware, the Institute is not an 
official body. The report summarises the result of a come 
prehensive inquiry addressed to 6,000 manufacturers in the 
United States on the subject of the Metric System in Export 
Trade. About 1,450 replies were received. The questions 
were framed with a view to ascertaining the extent to which 
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metric measures were used by firms exporting to countries 
where this system is in use. From the replies received it 
appears that about 42 per cent. of manufacturers exporting 
from the United States make use of the system to some extent, 
but only 8 per cent. can be said to make extensive or exclusive 
use of it. A list of 600 industries is also given, all of which 
export goods to metric countries, but make no use of the 
metric system. It is contended, therefore, that “ the com- 
merce of the world is conducted by the English system “—a 
somewhat sweeping conclusion on a 42 per cent. basis, though 
the figures quoted show that apparently a good foreign trade 
could still be carried on without resort to metric measures. 
On the other hand, it will be observed that the inquiry merely 
shows, what is. common knowledge, that manufacturers in 
English-speaking countries have up to now been chary to 
adopt metric measures, and have rubbed along surprisingly 
well in spite of it. The arguments in favour of the metric 
system, based on its simplicity and convenience, &e., remain, 
and we believe that during recent years before the war the 
disinclination of the English-speaking countiies to use metric 
measures was proving more and more of a drawback in foreign 
trade. That export trade has flouished in spite of it must be 
attributed largely to the long industrial start formerly gained 
by such countries. But with the resumption of normal inter- 
national relations after the war there mav be less advantage 
in this respect, and .ultimately a general “ levelling up” of 
industrial capacity, which will make a knowledge of the 
measures of other countries an industrial weapon that we 
cannot afford to neglect. 


Electricity at Shanghai. 
In this country we are apt to look upon the electricity 
undertaking in Shanghai as something comparatively small 
though interesting. A reference to the current annual report, 
however, reveals the fact that this undertaking is now becoming 
of very considerable size, as is evidenced by the fact that the 
engineer. Mr. T. H. U. ALDRIDGE, has placed an order in the 
United States for a 20,000-kw.turbo-generator. Consequently 
the units which are now to be employed at Shanghai are as 
large as any of those which are to be put in immediate com- 
mission in this country. The load factor has reached the 
satisfactory figure of 44-4 per cent., and during the past year 
104-57 miles of cable were erected as extensions. Among the 
many power consumers we notice that cotton manufacturers 
use 12,017 H.P. and flour milling accounts for 2,719 H.P. It 
is evident that the undertaking is growing very rapidly and we 
are glad to see that the sound financial policy has been adopted 
of carrying forward the large sum that appears as net profit. 
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Factories and Workshops.— The annual report of the Chief 
Inspector of Factories and Werkshops for the year 1917 ha; 
just been issued. We hope to give an abstract of this in our 
next issue. 


Association of Mining Electrical Engineers.— A new branch 
of this Association has been formed for the Lothians. 

The president is Mr. Peter Milligan, general manager of the Arniston 
Coal Co. ; the vice-presidents are Messrs. J. R. Laird (Bathgate) and 
Bunting (Edinburgh), and the secretaries are Messrs. D. Landale Frew 
(45, Hope-street, Glasgow) and Arthur Rdbinson (48, North Bridge, 
Edinburgh). | 

Tramways and Light Railways Association.—The 10th 
annual congress and the 21st ordinary general meeting of this 


Association were held in London on Friday last. 

In the absence of the president (Viscount Chilston) Mr. R. J. Howley 
Opened the proceedings. The president's address, which was read by 
Wr. de Turckheim, dealt with labour and wages problems, the Statutory 
Undertakings (temporary increase of charzes) Bill, &e. After the dis- 
cussion on the presidential address. Mr. W. V. Edwards raised a debate 
on National Industrial Councils. There was also some criticism of the 
Bill dealing with the temporary increase of fares and of the Coal Restric. 
tion Order. 


— 
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Ships Without Rivets.—On Tuesday the first steel ves] 
built without rivets was launched in the presence of Lord Pirrie 
Controller-General of Merchant Shipbuilding. 


The vessel was built in a shipyard operated by the Inland Waterwar: 
and Docks section of the Roval Engineers. Instead of being riveted ani 
caulked, the plates are electrically welded. ` They are held together 
temporarily by bolts. This is the first time that a vessel has been 
produced entirely by the new method. Its general adoption woul: 
increase the rate of production, more particularly in the assembly #! 
bulkheads, deck structures, fittings and other interior work. It is 
computed from the results obtained on this experimental vessel ani 
other Admiralty work that a saving of 20 per cent., or possibly 25 per 
cent.. could be effected in both time and material. 


Į uel-Saving in Private Houses.—A Technical Paper (No. 
199), issued by the Bureau of Mines, Washington, contains 
some suggestions by Mr. H. Kreisinger on “ Five Wave oi 
Saving Fuel in Heating Houses.” The five methods, which 
are discussed in detail, are :—(1) Of the coals available in 
your market select the one that requires the least attention in 
burning; (2) Use an economical method of burning your 
coal ; (3) Keep your house temperature 62°F. to 65°F. instead 
of 72°F. to 75°F.; (4) Heat as few rooms as the comfort of 
your family will permit: (5) Shorten the heating season ss 
much as possible. The leaflet also contains a list of other 
publications issued by the Bureau dealing with the utilisation 
of coal and lignite. l 


An Interesting Rack-and -Pinion Railway.—In the “ Schwei- 
zerische Bauzeitung ” an account was given a short time ago 
of a new type of rack-and-pinion railway, which presents some 
interesting features. In the various systems of this tvp 
adopted in the past the usual principle has been to obtain 4 
grip by a number of vertical cog-wheels, whereas in this cas 
the cog-wheels are mounted horizontally, gripping the two 
sides of the track. The vertical arrangement had the draw- 
back that as the incline increased the factor of safety became 
less and, as a matter of fact, the method was rarely used on 
inclines exceeding 25 per cent. The present system, due to 
Mr. H. H. Peter, is said to permit inclines up to 35 per cent., 
and curves as small as 60 m. radius. A further advantage is 
that the grip is much less affected by snow and ice; moreover, 
the grip does not depend directly on the weight of. the train. 
and it is therefore possible to use lighter rolling stock. 


Institute of Metals.— Membership Booklet “ C,” issued by 
the Institute of Metals, is an enterprising publication which 
will no doubt be useful in furthering the increase in member- 
ship which the Institute desires. Progress in this respect has 
already been rapid, the numbers having grown from 250 in 
1908 to over 1,000. The pamphlet contains an account of 
recent meetings, of the work of the “ Journal,” and the 
research on corrosion and other matters which the Institute 
has initiated. A series of messages from a number of well- 
known authorities on metallurgy, pyrometry, &c., speak i 
warm terms of the aims of the Institute. Photographs of 
Prof. H. C. H. Carpenter (now president) and of Engineer 
vice-Admiral Sir Henry Oram, Sir George Beilby and Sır 
Gerard A. Muntz, and other past-presidents are included. 
The pamphlet also contains a list of officers, the titles of 
publications from 1909 onwards, and a form of application 
for membership. 


Institution of Electrical Engineers.—The Electrical Re- 
search Committee, which was appointed last autumn, under 
the auspices of the Department of Scientific and Indus- 
trial Research, is at present engaged in superintending 4 
research on insulating materials (fibrous materials, porcelain, 
ebonite, mica, composite materials), and the waterproofing 
treatment of insulating windings of electrical machines, m 
respect of which grants have been made to the Committee 
by the Research Department, the B.E.A.M.A. and the Insti- 
tution. The Committee consists of three members nominated 
by the Institution of Electrical Engineers and three members 
nominated by the British Electrical and Allied Manufacturers 
Association, the nominees of the former being Mr. C. 
Wordingham, (.B.E. (chairman of the Committee) Mr. C. C. 
Paterson, O.B.E. and Mr. C. P. Sparks, and those of the latter, 
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Mr. F. R. Davenport, Mr. D. N. Dunlop and Mr. A. R. Everest. 
The temporary address of the Committee is No. 1, Albemarle- 
street, London, W. 1, and its secretary is Mr. P. F. Rowell. 


The Testing of Scientific Glassware.—Two leaflets issued 
by the Metrology Department of the National Physical 
Laboratory, deal with the testing of scientific glassware. 
Arrangements have been made, after consultation with the 
Ministry of Munitions and the Department of Scientific and 
Industrial Research, and in conjunction with the British 
Chemical Ware Manufacturers’ Association and the British 
Laboratory Ware Association, for the testing of such glass- 
ware at the laboratory. The tests will include :— 

(a) Volumetric tests on graduated vessels of all kinds. 
= (b) Tests on resistance to chemical action and as to the 
general suitability of vessels for use in chemical processes. _ 

(c) Tests on filter paper, porcelain ware, &c., a8 used in 
physical and chemical laboratories. 

These tests are further sub-divided, and a schedule of fees 
is presented. A supplementary leaflet gives detailed instruc- 
tion as to the conditions to be complied with in sending scien- 
tific glassware to the laboratory for tests. 


The Vibration of a Stretched Wire Forming Part of a 
Closed Electric Circuit.—Some interesting experiments on the 
above subject were described by Admiral Sir Henry Jackson 
at a recent meeting of the Royal Society. A large thermo- 
microphone consisting of a long loop of wire warmed by an 
electric current, subjected to vibration produced by sound 
waves, continued to respond to the effect of the vibration 1n 
suitable receiving apparatus, after the electric battery had been 
cut out of its circuit, and when the wire was at the same tem- 
perature as the air. This result of the wire’s vibration could 
not therfore be solely attributed to the wire being maintainea 
at a different temperature to that of the surrounding air by an 
electric current in it. Varying the angle of the wire with line 
of the earth's magnetic force produced entirely negative results. 
Wires of various materials and of lengths up to 220 ft. (the 
longest tested), stretched and subjected to forced vibrations, 
almost invariably generate a current of electricity in the circuit 
of sufficient intensity to be audible in.a suitable telephonic 
receiver, with or without an added E.M.F. in the circuit. The 
addition of a valve amplifier greatly increases the intensity of 
the sound. Resonance plays an important part. No conclu- 
sion can yet be drawn as to the quantitative effect of altering 
tension or length of wires, or their displacement, on current 
generated ; the energy expended in producing vibration does 
not appear to be proportional to the effect produced unless 
resonance is present. - l 


` Effect of Clean Surfaces on Resulting Illumination.—The 
important influence that cleanliness of lamps, reflectors and 
surrounding surfaces may have upon the illumination in an 
average room was strikingly brought out. in some figures 
quoted by Mr. Ward Harrison in a recent article in the ©“ Elec- 
trical Review and Western Electrician.” The data show, 
what is now generally recognised, that a diminution of 30 per 
cent. in light may easily follow if the lamps and reflectors have 
not been wiped clear of dust for some weeks. But, what is 
less appreciated, the discoloration of a ceiling with age, in a 
room where any considerable proportion of the illumination is 
obtained by indirect means, is also responsible for a consider- 
able loss of illumination. In the room referred to, the ceiling 
was a yellowish cream paint, which had become somewhat 
blackened through two years’ service. In renovating the 
installation the first step was to clean the reflectors, after 
which the illumination was again measured. Next, new 
lamps were installed and the measurement again made. 
Finally, the ceiling was repainted, and a concluding measure- 
ment taken. The results are summarised as follows :— 

Illumination 


(foot-candles). Per cent. 
Before cleaning reflectors ........cesescesecees S105 seeria 100 
After cleaning reflectora ..........ssccceseeees 4-68 occas 125 
Cleaned reflectors and now lamps .......... 5:26 essees 140 
Cleaned reflectors, new lamps and re- 
painted ceiling .....seessossessssosesesssesoso 675 secsi 181 
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The total improvement was thus an increased illumination 
of 8l per cent. It is noteworthy that the substitution of new 
lamps in place of those that had been in use for two years, only 
altered the illumination by about 11 per cent. 


. Women's Nightwork at Generating Stations.—The Home 
Secretary has recently had under review the question of the 


employment of women at night in electrical generating stations 
and sub-stations. 

As the employment of women at night is illegal unless it is specially 
authorised in pursuance of the emergency provision in Sec. 150 of the 
Factory and Workshop Act, 1901, and No. 6a of the Defence of the 
Realm Regulations, the Home Secretary reminds owners of electrical 
stations that special application must be made to the Home Office 
(through the District Inspector of Factories) before any women are 
employed on a day and night shift system. The authorities of some 
stations appear to be unaware of this and have employed women at 
night without authority. A certain number of Orders have been made 
during the war to permit the employment of women at night, or for other 
special huurs, in electrical generating stations and sub-stations, but in 
view of the special suitability of the work for discharged soldiers and 
sailors and of the fact that the employment of women at night must in 
any case cease with the end of the war, the Secretary of State considers 
it desirable that vacancies should be filled by the employment of dis- 
charged men in preference to women. Disabled men are bing trained 
for electrical sub-station work at several schools and centres, but if no 
trained men should be available the local Employment Exchange may 
be able to supply disabled men to be trained at the works. 

The Secretary of State has accordingly decided not to grant any fresh 
Orders to allow the employment of women, unless he is satisfied that a 
bona fide attempt has been made to employ disabled men. This decision 
does not apply to stations or sub-stations at which the employment of 
women for special hours has already been authorised—in such cases the 
Secretary of State is prepared, if necessary, to continue the permission 
during the war. 

In connection with the employment of fresh labour new to the work 
of electrical stations and sub-stations, the Secretary of State calls 
attention to the requirements of No. 28 of the Home Office Regulations 
under the Factory Act. While such persons, if carefully selected, can 
be adequately trained within a comparatively short time to do the 
routine work of an electrical station, they must not, without a longer 
and more thorough training, be allowed to undertake the class of work 
indicated in the second part of the first paragraph of the regulation— 
which includes cleaning of, or near, live apparatus (e.g. switch boards)— 
where technical knowledge or experience is required in order to avoid 
danger. They may, however, if necessary, be allowed to undertake the 
cleaning of the fronts (only) of medium pressure switchboards of a simple 
character, provided (1) that adequate instruction has first been given ; 


(2) that any necessary safety appliances, e.q. insulating gloves and 


goloshes, are used ; and (3) that such cleaning is not done when the person 
is unaccompanied. 


Obituary. 

Lorp PaRKER.—We regret to record the death of Lord Parker 
of Waddington, which took place on the 12th inst. 

The deceased, who was born in 1857, was appointed a Chancery Judge 
in 1906 and in this capacity he tried many important patent cases, in- 
cluding the celebrated Marconi ‘‘ 7777 patent,’ the validity of which he 
upheld in 1914. His judgments were noted for their lucidity and were 
seldom upset on appeal. In 1913 he served as Chairman of the Com- 
mittee appointed by the Postmaster General to consider and report upon 
the relative merits cf the existing systems of long-distance wireless 
telegraphy and in particular as to their capacity for continuous com- 
munication over the distances required by the Imperial Wireless Chain. 
He also served as a member of the Postmaster-General s Committee on 
Wireless Telegraph Research which was appointed in the same year and 
presented its report in June, 1914. 


A. F. MItLer.—The death of Mr. Andrew Forrest Miller, some- 
time assistant electrical engineer to Glasgow Corporation, occurred 
at a sanatorium on the 15th inst. 


Personal. 


Sir Joseph Larmor, M.P., has been awarded the Poncelet Prize 
for the mathematical sciences this year by the French Academy of 
Sciences. 


Mr. A. G. Cooper, borough electrical engineer of Colne (Lancs) 
having received a Government appointment, has resigned. 


Minitary Honours.—The following honours and promotions are 
gazetted :— 

Sec.-Lieut. Evan M. M. Balfour (Scots’ Guards), who has been awarded 
the Military Cross, was formerly an apprentice to Messrs. Bruce, Peebles 
& Co., and at the outbreak of the war was on the staff of the Victoria 
Falls and Transvaal Power Co. 

Major Hubert Carey Thomas, who is an electrical engineer, and who 
has been appointed director of signalling at the Horse Guards, after 
serving more than three yearsin France, has been gazetted Lieut.-Colonel 
at the early age of 28 years. 


- 


D 


THE ELECTRICIAN. 


JuLY 19, 1918, 


A Study of Electric Range Efficiency.’ 


By R. G. KLOEFFLER. 
Summary.—In two successive articles the author describes a series of investigations undertaken at the Kansas State Agricultural 


College on electrical heating appliances. The first instalment deals with 


surface-heating units, the second chiefly with the 


conditions of radiation from ovens. 


T.—SuURFACE-HEATING UNITS. 


The efficiency of surface-heating units was obtained as follows: 
"One quart (0-941.) of distilled water at a temperature of 60°F. 
(15°6°C.) was placed in a covered dish upon a unit. Current at a 
constant potential of 110 volts was turned on the unit (beginning 
cold) until the water rose nearly to the boiling point (206°F., or 
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96-7°C.), as registered by a mercury thermometer At the same 
time, the energy consumption was recorded by a standardised watt- 
hour meter. The energy in B.T.U. utilised is the product of the 
pounds of water and the change in temperature, while the energy 
input (B.T.U.) is the product of kilowatt-hours and the constant 
3,415. Efficiency==[pounds water x change in temperature (Fahr.)] 
— [3,415 x kilowatt-hours) 
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x latent heat of evaporation]—[3,415 > kilowatt-hours}. The eff. 
ciencies of surface units on eight different electric ranges were com- 
puted, of which seven are dealt with in the article, three units being 
of the enclosed or disc type and four of the open or radiant type. 

It might be expected that the efficiency would vary with the size, 
colour and material of construction of the utensil used in the tests. 
In order to get an average value for such variation the following 
utensils were chosen: A small bluish-grey granite kettle, having a 
diameter of 6 in. (15-2 cm.) on the bottom; a small aluminium 
kettle 6 in. (15-2 cm.) in diameter, called “new ” in this article, since 
it had a bright, new lustre and a perfectly flat bottom; a small 
aluminium kettle same as above, except that it was discoloured with 
use and dented at the bottom (called old); an aluminium fireless 
cooker pan 8 in. (20-3 cm.) in diameter, and having a perfectly flat 
bottom (called new); an agate granite pan and a white granite pan, 
each having a diameter of 8 in. (20-3 cm.) on the bottom. All of the 
eth utensils were fitted with suitable covers before the ex periments 

an. 

The efficienc‘es on the seven units illustrated are presented in the 
original article in tabular form. It is observed that the open type 
has 4-9 per cent. more absolute efficiency when used with granite 
than with aluminium utensils. This figure relative to the efficiency 
with aluminium makes the granite utensils 12:7 per cent. more 
efficient 

For the enclosed t of unit, however, the reverse is true. The 
new aluminium oA gives an 8 per cent. higher absolute efficiency 
than the granite. This value in terms of relative efficiency makes 
the aluminium utensil 20-7 per cent. more efficient The results are 
plotted in Fig. 1. It appears that the open-type units give up their 
heat principally by radiation, though some convection and con- 
duction will take place. The granite dishes read‘ly absorb radiated 
heat, while the aluminium, if bright, has a tendency to reflect the 
radiated heat downward again ; but the enclosed unit gives out most 
of its heat by conduction. Since the coating of enamel is a poor 
conductor of heat, the granite dish does not receive the heat readily, 
and the aluminium dish acts more efficiently in this respect. 

The efficiencies on an old and a new 6in. (15-2 cm.) aluminium 
utensil are also compared.. For the open type of unit the new 
aluminium utensil has an average absolute efficiency of 2-45 per cent 
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* Abstract of an article in the “ Electrical World.” 


more than for the old, and therefore the former is relatively, 710 
per cent. more efficient (see Fig. 1). The second open type of, ut 
has a slightly higher efficiency with the old aluminium utensil than 
with the new one, because it absorbs heat more readily from{the 
darker coloured utensil bottom. The enclosed units show the 
maximum of all the efficiencies obtained when used with the new 
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aluminium utensils, but there is a big reduction in comparative 
efficiencies as the bottom of the utensil becomes discoloured and 
dented “offsets this advantage. 

Particulars are next given of the efficiencies with and without a 
cover on the utensil. For the open type of unit the cover adds an 
average of 23-7 per cent. to the relative efficiency ; for the enclosed 
type the relative efficiency is increased by an average of 10-9 per 
cent. For all seven units the average increase is 16-4 per cent. 

From a comparison of an agate, a dark blue and a white granite 
dish, all containing 2 quarts of water, it appears that the colour of 
the enamel affects to some extent the amount of heat absorbed. 

FP An increase in the volume of water boiled tends to improve the 
efficiency. The average improvement is the same for the open and 
for the enclosed type of units. The author also compares the 
efficiency and time required for a given rise of temperature of 2 quarts 
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of three minutes. Beyond the three-minute point the efficiency of 
the enclosed units rises very rapidly, approaching a maximum in 
about 15 minutes. The curves on the granite utensil show that at 
the end of three minutes all the open type of units have about 224 per 
cent. efficiency, while the average of the enclosed type at the same 


` period is only about 74 per cent. It takes about eight minutes for 


the enclosed type to reach the efficiency obtained by the open type 
at the end of three minutes. The open-type units rise to an average 
of nearly 40 per cent. in the first 10 minutes. The particularly rapid 
rise of unit C to almost a maximum in 10 minutes should be noted, 
since there are some hasty operations in the kitchen where the surface 
unit may be in use for only five to eight minutes. This is more 
especially true where hot water is available at the tap. For such 
operations, obviously the surface unit with the higher efficiencies 
obtained in a short time has a decided economical advantage. —4y 


g 


3 


WATTS PER 1000 SQ. IN. SURFACE 


ane 
| POPP errr 
ae 2272 
“+H OZAAiS aim 


QL 
ait 
E 
am! 


Š 


G' 


WATTS LOST IN RADIATION 


; - 100 200 300° 400 ' 600 708 
7 DEGREES aie 
Fro. 4.—RADIATION PER UNIT AREA 


OVEN’ TEMP 


TIME IN MINUTES 
Fie 6.—CooLrNG CURVES. 
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(1-9 1.) of water on 1,100 watt and 1,500 watt units. The average of 
the results shows that about three minutes in time is gained at a 
sacrifice of almost 12 per cent. in efficiency by us`ng the larger unit. 
Hence an effort to hasten results by using a surface unit of the 
higher wattage will increase the cost of operation. Attention is 
drawn to the difference on. units of the reflector type in efficiency 
obtained from a bright new reflector and the discoloured, dirty 
reflector which results from use. The average for four utensils on 
two different units shows a decrease of 6-3 per cent. in relative 
efficiency after being in service for a time. 

Thus far consideration has been given only to the efficiency 
obtained on raising the temperature of water from 60°F. to 206°F., 
which requires from 15 to 25 minutes. It is also of interest to know 
how the efficiency has varied from the beginning, and to get this 
variation in efficiency readings of temperature and kilowatt-hours 
were taken at 3, 6,10 and 15 minutes from start on two of the 
utensils tested. From these values the efficiencies, computed 
according to the method previously described, are plotted in Fig. 2. 

With the new aluminium utensil, both the open and the enclosed 
units have an average efficiency of about 17} per cent. at the end 


II..—ELECTRIC OVENS 


Since the heat insulation of the oven is important, it is desirable 
to learn the conditions of radiation. Accordingly a fixed input was ' 
given the oven until its internal temperature became constant.) This 
test was made for inputs of 50, 150, 250, 500, 750 and 1,000 watts. 
The temperature was measured by a carefully calibrated resistance 
thermometer near the centre of the oven. 

When the oven temperature became constant at 1,000 watts input 
the circuit was opened, and the temperature was then read at time 
intervals, giving points for the cooling curve. The time and number 
of kilowatt-hours required to bring each oven successively to tem- 
peratures of 250, 300, 400, and 500°F. (121-1, 148-9, 204-4, 232-2 
and 260°C.) was also measured, these being characteristic baking 
temperatures. 

These tests were made on ovens of a large variety of sizes, which 
would affect their total radiation losses materially. Therefore the 
radiation of each oven has been reduced to watts per 1,000 sq. in. 
(6,450 sq. cm.) inside surface and watts per cubic foot contents. In 
Fig. 3 the total radiation curves for all the ovens are plotted. These 
show, for instance, that at 450°F. (232-2°C.)—a high baking tem- 
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perature—the radiation varies from 709 watts for large oven E to D 
258 watte for small oven H-S, Yet Fig. 4 shows that the difference 
in radiation for the same ovens is comparatively small when reduced 
to unit surface area. The radiation at 450°F. varies from 540 watts 
on small oven G to 280 watts on large oven H-L when reduced to 
watts per 1,000 sq. in. (6,450 sq. cm.), whereas the total radiation of 
the same ovens shown in Fig. 3 does not differ widely. The ovens 
A, B, F and H-S and H-L all have radiation losses below 360 watts 
per 1,000 sq. in., or 0-36 watt per square inch. 

In Fig. 5 the radiation has been reduced to watts per cubic foot. 
Some have contended that this should be the proper basis for com- 
parison, but this is not the opinion of the writer. For example, both 
H-S and H-L are in same range, are constructed similarly, and should 
have the same radiation per unit. The comparison by watts per 
1,000 sq. in. (6,450 sq. cm.) shows this to be true, while the com- 
parison per cubic foot places the radiation on H-S near the top and 
H-L at the bottom, which is not consistent. Both sets of curves 
agree that the radiation loss on oven @ is very high. This oven has 
glass panels in the door, which permits a large heat radiation. 

A comparison of the cooling curves is given in Fig. 6. Oven C and 
G, with largest radiation, fall off most rapidly, and F, B, H-S and 
H-L, with smaller radiation, cool much more slowly. 

From the analyses made above it is evident that there is a large 
difference in the heat-retaining efficiency of the ovens. But judg- 
ment should not be based on this alone, since an oven which retains 
its heat longest may require more energy to heat it than another not 
so well insulated. This is brought out clearly in the curves of Fig. 7, 
which show the kilowatt-hours required to bring the various ovens 
to temperatures from 250°F. to 500°F. A range of from 1035 kw.- 
hours for large oven F to 0-330 kw.- hours for small oven A was 
required to bring them to 450 deg. 

It should be observed that the four oveng requiring the most 
energy to heat are the ones which retain their heat the best or really 
store it up. Hence for an operation which requires’a short time, like 
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baking biscuite, the oven which requires the fewest kilowatt-houn 
for pre-heating is obviously the best. Again, for the longer opera. 


KILOWATT HOURS 


OVEN TEMP FAHR. 
Firo. 7.— RATIO oF J EXERGy[CoNSUMED TO OVEN TEMPERATURE. 


tions, such as baking bread or roasting, the heat-retaining oven with 
lower radiation losses may require less energy and give a more 
uniform temperature. 


Theory of the Static Frequency-Doubler.’ 


By M. OSNOS. 


The action of the static frequency-doubler is based upon the 
superposition of a steady field upon an alternating field. The 
apparatus is shown in its simplest form in Fig. 1, in which the 
symbols have the following meanings :— 


D’, D” are two similar reactive coils. 

Zi, Zi’, primary windings. 

Zz, Z,”, secondary windings. 

Zc, cont n ous curr:nt windin ~. 

Fa’, Fa’, alternating-current fluxes. 

Fe, F”, continuous-current fluxes. 

”, F”, resulting fluxes. 

_ B, a source of continuous current. 

Ív f primary and secondary frequencies. 

Lhe windings Z,’, Z,” are connected in series, and the windings 
as’, Zg in opposition with respect to the fluxes F,’, Fa”. On the 
other hand, the windings Z,’, Z,” are connected in opposition,’ and 
the windings Z,’, Z,” in series with respect to the fluxes F,’, F}. 
It will be seen that the fluxes Fa’, F,” neutralise each other in the 
continuous-current windings, while the fluxes F.’, F? add their 
effects in the same windings. As thecontinuous-current winding is 
piaced magnetically in a similar position to the windings Z,’, Z,”, the 


latter may be replaced by a single winding coaxial with the wind- . 


ing Z,, and this may in turn be combined partially or wholly 
with the continuous current winding. 

If alternating currents of frequency f, are supplied to the windings 
Z, Z,", alternating currents may be taken off from the combina- 
tion of the windings Z,’, Z,” of a frequency f, double the value of fie 
This may be explained as follows on the approximate assumption 
that the magnetising curve is the mean of the ascending and des- 
cending values. 

The curve F in Fig. 2 represents the normal saturation curve of 
one of the reactive coils. The continuous current ampere-turns 
are x, and the corresponding field strength F,. If the primary 
alternating current is zero, then the resulting fields F’ and F” are 
respectively equal to F’ and F”. If at any time t the alternating 
current has a given value and produces a ampere-turns in each coil, 
then the resulting flux in the reactive coil D’, in which the fluxes 
subtract, has decreased from F; to F’ by an amount u, while the 
resulting flux in the reactive coil D”, in which the fluxes add, has 
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increased from F,” to F” by an amount v. Thus the effect of the 
variations u and v of the fluxes in the separate windings Z,’ and Z; 
is cquivalent to an ideal variation (u+ v) of the flux in the two coils 
combined. The two reactive coils can, therefore, be replaced by 
an equivalent single coil in which the flux F,’ has decreased by an 
amount (u+v). Furthermore, we may consider the decrease of 
flux (u+ v) to be equivalent to an ideal alternating flux Fa, that vares 
about a mean value and has at the time ¢ a negative value (u+t). 
The maximum value of this ideal flux Fa, may be determined by 
marking off its maximum value a on either side of x and measuring 
the corresponding value of (u-+1) in the saturation curve as shown 
in Fig. 2. 


Fig. l. 


When the alternating current is zero, the flux Fa, is also zero, 
and it follows that as the primary alternating current sinks from ite 
negative maximum to zero, the ideal flux Fz, also sinks from = 
negative maximum to zero. When the direction of the Sante 
changes, the resultant flux increases in D’ and decreases in D’, an 
this is equivalent to an increase of the ideal flux in the coil D in the 
positive sense. Thus a negative quarter period of the ideal flux 13 
one coil corresponds to a negative quarter period of the alternating 
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currentfand vice versa, and the frequency of the ideal field is, there- . 


fore, the same as that of the primary alternating current. 

Owing to the fact that the windings Z; and Z,” are connected 
in opposition with reference to the alternating flux, the flux varia- 
tions u and v are together equivalent to an ideal variation (u—v) in 
one of the windings. From the shape of the saturation curve the 
decrease u in one winding is always greater than the increase v in 
the other winding, so the difference (u—v) represents a weakening 
of the resulting continuous flux (F,’+F,”) in the windings Z,’+Z,” 
for every value of the primary alternating current, and this weaken- 
ing takes place for either direction of flow of the primary alternating 
current. 

In Fig. 3, i, represents the variation of the primary alternating 


Fia. 2. 


current, and in Fig. 4, y, represents the continuous current flux 
F:=F/ +F; for i;=o. ‘If the values of ({u—v) are plotted down- 
wards from yo, the variation of the field Feis obtained. The character 
of the variation (u—v), as shown in Fig. 4, follows from the con- 
sideration that u—v=o for 1,=0, t.e., for t=o, T/2, T, 3/2T, &e., 
and that (w—v) has its maxima at the same times as 1, has its maxima, 
4e., for t=T7'/4, 3/47, 5/47, &c. It is seen that the flux curve (u—v) 
=F, completes a whole period during half a period of 1, and, 
therefore, has twice the frequency of $. | 
In ordinary transformers the primary and secondary fluxes are 
nearly equal, but this is not the case in frequency changers. For 
instance, the resulting secondary flux Fa, may be zero while the 
resulting primary flux is large, e.g., when the continuous-current 
excitation is zero. 
As the value of F2, depends on the magnitude of the continuous 


= 
$ 


Fia. 4. 


current excitation, the question arises whether there is a most 


favourable ratio between the continnous current and the alternating 
current ampere-turns 


We have Fag=u—v, 
and from Fig. 2 u=f(x)—f(x—a) 
v=f(a)—f(2). 
Hence 


i Y= Faq= 2x) -f(r —a)— f(a). 
Owing to the symmetry of the saturation curve relatively to the 
origin we have —f(x—a)= +fla— x)= -fla —2r). 
Thus Y= Fq,.=2f(1)-+f(a—2.r) f(a). 


THE ELECTRICIAN. 


‘ 


247 


Assuming the sum a of the continuous and alternating-current 
ampere-turns to be constant, it follows by differentiation that 
y'=2f'(x)—2f(a—22) 

and y’=o when a—2x=z or a=3z. 

A further differentiation shows that this condition corresponds 
to a maximum value of y. 

Again a=z-+a, and putting a=3z, we obtain the relation a=2z. 

Thus it has been shown that for a constant sum of the alternating 
and continuous:current ampere-turns the secondary flux has its 
greatest value if the ratio of the maximum value of the alternating 
current to the continuous-current ampere-turns is equal to 2. 

In the article -a graphical construction is given by which the 
maximum values of the primary and secondary fields may be 
determined. From this construction it is also possible to obtain 


the ratio between the primary and secondary voltages, This ratio 
is also obtained by calculation, as follows :— 
If e, and e, are the primary and secondary voltages, 
a, and oo, primary and secondary leakage coefficients, 
K, and K,, primary and secondary form factors, 
_ 2, and 2a, primary and secondary numberfof turns on the 
alternating-current windings. 


We have €;=0 1K \(u+v) max S127110, 
u—v 
and e=oiK;{ g max 2281078, 
and fr=2f;. 
a 

Also putting u=2f ($) and v=f(a)—f\ 3) 
in (6+) ax. = Fa and (u—v)usx. = Fag 
we obtain ealz 3—8. 02. Ks 

eaz 1+€ o K? 
ve = fay | 

The results obtained above are confirmed by calculations made 
13 71109 
2 z 


~ ~ G € U QRH @® & 


for a special case, taking as a basis the saturation curve for a par- 
ticular sort of transformer iron. 


We have F.,-fy=B’.Q.f, 


Fa. 7 
and p fe=Foof =B Q- Íi 
where Q is the section of the magnetic path, 
and B’, B” ideal saturations corresponding to the ideal fields 


Fa, and Fos. 
Fig. 5 is a saturation curve, u and v now being taken to represent 
the differences of ordinates B as shown in the figure, in which 
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AWejem and AW, /cm represent the ampere turns per cm. of the 
continuous and alternating currents respectively. 
We have B’=u-r 
and B” =u—v 
where B’ and B’ are both referred to the primary frequency fi. 
A particular saturation curve B is taken in Fig. and choosing 
a constant value for (1W.—AWe)/cm the values of B’ and B” are 
calculated as functions of AWa/cm. In this manner the curves 
8,’, B,” were determined for (A Wa+-4 We) icm=8°3. - 
Similarly the curves B,’, B,” were determined for 


(AWa+A W,)/cm=6-4 
and so on. 

The curves show that each of the curves B” has a maximum 
value, and that this maximum value occurs at the point for which 
AW,/AW-=2, as was obtained from purely theoretical considera- 
tions. 

The choice of the most favourable value of (A Wa+AW,)/em. 
forms the subject of German patent 283,235. 

We have Fa,=B’Q and Fa,=B’'Q. 
5B” is chosen with reference to the permissible losses. 

The magnetising current of an ordinary transformer is determined 
by the value of the primary flux, but in the case of a frequency- 
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doubler the saturation caused by the continuous current flux also 
has its effect, and widely varying magnetising currents will be 
obtained for a given value of the alternating flux if the continuov: 
current excitation be varied. The best design will be the one for 
which the magnetising current is a minimum. 

If in Fig. 6 we take B”’—3-105 it will be seen that for this value 
there are corresponding values of W,/cem for all the curves B 
excepting the curve B,”. Furthermore, for a given value of F 
the alternating-current ampere-turns, and therefore the magnetising 
current, are least for the curve B,” and greatest for the curve B,’. 

Thus it follows that for a given ideal secondary saturation B° 
the magnetising current is smallest for the smallest value of the sum 
(A Wa-+A W,)/em. 


Now for the value of (.1W.+A W,)/cm corresponding to the curve 
B; much higher saturations are obtainable than the value B=3:1, 
and it is clear that in order to utilise the ampere-turns to the best 
advantage a curve must be selected that lies between B,” and B,’, 
and has its maximum value at 3-10°. 

This consideration leads to the selection of the value of the 
quantity (A4W,+AW,)/cm that gives the minimum magnetising 
current. F 

A graphical method is given in the article by means of which 
this selection may be effected. 


Calculation of Performance of Induction Motors 
Working in Conjunction with Flywheels and 


Slip Regulators. 


By HERBERT VICKERS, M.Ené. 


Summary.—The author deals with the subject mathematically, taking the two cases of continuous slip regulator and intermittent slip 
regulator ; also the automatic slip regulator and the Ward Leonard system. Numerical examples are given. 


Perhaps no development in electrical engineering has been so 
tapid as the application of the alternating-current motor to the 
driving of rolling mills and to electric winding. The first great 
impetus given to the electrification of steam mills seems to 
have been made when the U.S. Steel Corpn. decided to adopt 
the electric drive about 11 years ago. 

The Westinghouse companies alone have been responsible 
for half a million brake-horse-power of such rolling mill plant, 
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Fic. 1.—Typicat SPEED TORQUE CURVES ror INDUCTION MOTORS 
“WITH DIFFERENT VALUES OF RESISTANCE IN THE Rotor CIRCUITS. 


and since the war began the figures for this country alone are 
an ample testimony to the increased output, decreased cost of 
product, and much more satisfactory service given by the 
adoption of the electric drive. In such applications it is of 
great importance to equalise the load on the generating plant 
as much as possible to ensure that maximum efficiency shall be 
obtained in operation. To that end a flywheel is coupled to 
the induction motor, which is caused to drop its speed by the 
introduction of resistance in the rotor circuits, and thus enables 
the flywheel to give up some of its energy when peak loads have 
to be met. The energy of a flywheel=W . v?/2g, where 


W =weight in lb., v=velocity in feet per minute, and g=accele- 
ration due to gravity in feet per second per second. The 
energy given up will therefore be proportional to the difference 
in the squares of velocity. With a 20 per cent. slip of the in- 

‘duction motor the percentage of energy given up by the fy- 
wheel will be 36 per cent. : 

The resistance is introduced into the rotor circuits in two 
ways. In one, the resistance is inserted permanently in cif 
cuit and constitutes what is commonly known as the “` Con 
tinuous Slip Regulator.” In the other, the resistance 13 
introduced at a pre-determined value of. the load and its 
function is to keep the current to the motor as constant a3 
possible. This type is known as the “ Intermittent Slip 
Regulator.” It is a matter of considerable interest to analyse 
the behaviour of the motor in the two cases ; to investigate 
the advantages and disadvantages of both systems; and to 
show how the speed, torque, output of motor and input from 
the line vary under load conditions. 

We will consider in the first place a rolling mill of the con- 
tinuous type, and deduce the torque and speed equations when 
permanent resistance is adopted. 


Let: | Z=Moment of inertia of the flywheel in lb. (ft.)’. 
w=angular velocity in radians per second at any 
time “ £ ” seconds from the commencement of 
the pass. 

T,=Total torque in the pass, assumed constant 10 
lb. ft. 

T=torque exerted by the induction motor at any 
time “ ¢ ” seconds from commencement ot pas 
in lb. ft. | 

T,—maximum torque exerted by the induction moto! 
in the pass in lb. ft. 

)==synchronous speed in radians per second. 

wf=speed of motor in radians per second 8t 
load with permanent resistance in. 

The torque equation is :— 
pe? 0) 
T zf dt =T 3° ( 


During the pass dw/dt is negative, since the speed is falling. 
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WẸ In the normal range of operation of the induction motor the At the commencement vf the first pass, w, will be the speed 
torque exerted is proportional to the slip. corresponding to friction load. At the beginning of the second 
That this is so can be shown as follows: The torque in syn- pass, it may happen that the speed has not fallen to the fric- 
chronous watts is equal to the input to the rotor—i.e., tional load speed. In that case the speed at the end of the 
T=EI cos gxm, first interval between passes can be found, and this speed must. 
where E=voltage in the rotor per phase at standstill. be substituted in equation (4) for the speed at the beginning 
I=rotor current per phase in amperes. | of the second pass. 
cos p=power factor in rotor circuit. The average speed during the pass 
m=number of rotor phases. | f E E TE BE" f 
R=resistance of rotor per phase in ohms. Te ai, where (=time OF pass. 
Lw=reactance of the rotor per phase at standstill in 2 at 
ohms. = fle +fa,—f)e i fat. 
._ 8ynchronous speed —speed. 
es ae chronous speed an hee 
syn Pp . =°4| —- “(o4 )e- F ] x- 
sE o t 
Now E 
V R?+-s?L?w?, w; — ~ A t 
n / 
since the E.M.F. generated per phase=sF at slip s. ; pe ; ale i Ce ©) 
EXE ~ Rxm _ sBPRXm gy ee os 
VRESE y RFs? Lp? R?+s2L?w? ` I( w— ) E 
in synchronous watts. | = eem f+1—e d } 
This, a is the equation connecting slip and torque. 


When “ s ” is small, s2L2w? is negligible, and the torque-slip +° average speed during the pass 


relation is a by = Ta, | I | { \ { = tT; 
p | =0— 7 (Wo OFT Wy— Or j |) Or Oot TF. 
: at 
t.e., the torque a slip. (ooo); | £ -t | poaa e ge ee we OA 
The torque-slip curves of an induction motor for both posi- 
tive and negative slip are given in Fig. 1. During the intervals between passes, we have 
The slip usually taken is about 20 per cent. in the passes, and dw 
for such values our assumption will be sufficiently accurate for T=T otl qi’ 
tical f j s Fig. 1. 
PENG PERON Sr AE E a re Here dw/dt is positive and T)=frictional torque 
f T _@—o. Wo WF _ Wo7 a . a 
: Tr Wo ` Co w o— OF lln a 5 È ° 
where T r=torque at full-load. Pa J aeg 
.. Equation (1) may be written— a I P7 +aw=aw —To, 
w __ Tro _ Ide _ 
"We —Wr Wy— WP dt =P. l.e., D Sono i, where f=aun—To 
Let Toe d, h f % 
Wg — OF ORAR (wel )= el. 
: 22 — T a P : F 
= we ogee i welt =f el'dt-+F. 
d —T : 
t.e., y Ho = a =r, When t=i,=time to end of first pass ;' w= a:=angular 
velocity at the beginning of the first interval, , 
where c=aw— Ty. " f a% 
a at aad. : 
The rope stat: factor of this equation is e fr =e!» oo waa KE 
h tbe b f tbe N logs. ay 
where “ e ” is the base o ne apenen og | P F=(w,—f/a)el J 
dip! a \—e! C, 
P w)=e I e. al koeie xe Y 
at at 7 
ie., wet =F | adt+E, | =! Horfa. o a a (6). 


i i as, ek To 
where £ is the constant of integration. ~% in interval = — z; ze (oye) 


at. 
w= CHET’ 
a + [orot aea ot . (7), 


Cc . 
“hen l TO OO ee lee aes The average speed during the interval 
c t 
and E=o,—~: ae wdt = : -f I: + (w— fla) Aia 
ü . tg—le a ET 

e AET uaa a SEE E aed 

PI w=? +(a,—Je aera a (227 Jla) e im | 
Talog— T a D n I _ eta) 
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a 
This ie our speed equation, and from it the speed at any time a i air (oa — fja) i = ey 
of the pags can be determined. a 


(8). 
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Coming now to the question of torque, we find during the pass 


dw 


=T (thet! eee E p 
Tr l T mi 


) t 
=l; ~- Ae) (wg wr)je t 
3 Oo — OF 1 otp 0 ) 
From this*the torque at any instant during the pass can be 
determined. E 
Let T =torque exerted by the motor at the beginning of 
the pass, i.e., t=0, then from (9) we have 


and T, the torque at the end of the pass, t= 5, 


(10) 


T,=T,—a(w,—c/a)e 1" 


=1T;—(T3—T,)e a 


= es (11) 
el’? 
a I - (wo—w I o (owr) 
Wo 
T rts 
wysl 
T,—T T,—T 
E ee eee eet 
wool 
Wo—W Trt, 
where s= -—2— = —slip at full load and A—eiol. 
0 


This is a useful form in which to have the maximum torque 
exerted by the motor during the pass. During the decelerating 
period the minimum value that 7, may reach is T,=T,, and 
during the accelerating period the maximum value that T, 
may reach is T,—T7,, and this condition is reached when 
A'=1. l 

The maximum value that T, may reach during the de- 
celerating period is T, =T, approx., and the minimum value 
that T} may reach during the accelerating period is also 

This is reached when (7,—T7;)/A' is very small as compared 
T-7373 T7; 

— -= may be set. 

At Tio "4 

T, is about 20 per cent. of T, during the decelerating period. 
It will be found that all cases in practice are included 
between the limits of d4‘=1 and 1,000. The calculation of 
this quantity is very readily obtained by the aid of a slide 
rule possessing a log. log. scale. l Ea 

The torque exerted by the motor during the interval 


dw 


with T; and asa limit 


=T i] flaHo—f jaye} 


S(te—t) 


=T,—I x (@2—f lade! 
g — 
=T o—a(o—fja)ei" k 
When, t=t,, T=T,. 
es T,=T )—a(w,—f/a), 
and when t=¢, the time of the beginning of the second pass, 
T=T;: 


i T’,=T y—a(o—fla)el? 


(12) 


= T’s5=Tyt+(Ts—Tyeh sw. 8) 
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_It is no purpóse of the present article to go into the con. 
siderations which determine the relative proportions of fr. 
wheel and motor. It may be remarked, however, tha: 
where the power is generated at the works, it is importan 
to use relatively heavy flywheels to keep the load on th: 
generating plant as constant as possible. In those cases wht 
power is supplied from an outside source, the method i 
charging affects the proportions, a heavy flywheel bein: 
necessary when the maximum demand system is in vogu- 
and a small flywheel and relatively large motor when power i: 
charged for on the flat-rate system, it being very importan: 
in the latter case to reduce the friction losses as much a 
possible. 
ode 3 (To be continued.) 
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Higher Harmonics in Polyphase 


Electric Systems.* 
By V. KARAPETOFF. 


Summary.—Higher harmonics in a symmetrical m-phase system ar 
considered for both the star and the mesh connection. It is show 
which harmonics cannot exist in the mesh voltage, although present i 
the star voltages, and which harmonics give rise to circulating curen: 
ina mesh. The phenomenon of the oscillating neutral is explained, and 
the effect of secondary mesh currents in furnishing transformer magnetis- 
ing currents is discussed. Formulz are Siven for the order of harmonic, 
which produce gliding and pulsating M.M.F.a. 


Higher harmonics of currents, voltages, fluxes and magnetomotiv 
forces have been treated extensively in the electrical literature in 
application to the three-phase system. 

Occasionally a number of phases is employed in practice greate 
than three, and the time is ripe for a general treatment of higher 
harmonica in any symmetrical m-phase system (i.e., one in which the 
induced sinusoidal voltages are displaced in time-phase by an angle 
27/m from one another). 


l. STAR AND MESH VOLTAGES. 


Let the armature windings of an m-phase alternator be star con- 
nected, and let an n-th harmonic be present in each induced E.MF. 
The time-phase angle between the E.M.F.3 of fundamental fre- 
quency in the adjacent windings is 2r/m; the same angle between 
the corresponding n-th harmonies 2rn jm. 

Let the windings and the line terminals be numbered consecv- 
tively 1, 2, 3,... k, 2... (m—1), m, and let it be required to tind 
the value of the n-th harmonic, E,, in the mesh voltage between the 
terminals ] and (k--1). The amount e„ of the same harmonic in each 
star-connected winding is supposed to be known. 

The vector E, is a geometric difference between the vectors e, at 
the star voltages in phases 1 and (k+1). These vectors are dis- 
placed by 2mnk/m with respect to each other. From the isoscele 
triangle en, €n, En one readily finds that :— 

En==2en sin (znkjm). 

A number of special cascs of this relation are presented in the 
original Paper. 

Oscillating Neutral.—The time angle between the star voltages € 
of the fundamental frequency in two adjacent windings is 27/m. For 
the n-th harmonic voltage e, this angle is 2xn/m. When n=m, all 
the en’s are in time phase with each other, and all the star winding 
are like parallel branches of a single-phase winding. Let the neutral 
point of the generator be grounded, and let that of a star-connected 
load at the other end of the line be insulated. The potential of the 
insulated neutral point will then vary periodically above and below 
that of the ground at the frequency of the n-th harmonic, these 
variations being caused by the voltages es. This phenomenon 1 
known as the oscillating neutral. It is also caused by the harmonic 
of the order 2m, 3m, &c. If the second neutral point be also grounded. 
considerable harmonic currents of the above frequencies will fiov 
through the system and through the ground connections. Trouble 
due to such effects and their remedies are well known, and need not 
be discussed here. 


2. CURRENTS IN STAR AND IN MESH. 


Let the windings of an m-phase armature be connected in mesh. 
The voltage vectors of the fundamental frequency are displaced by 
2x/m, and their addition gives a regular closed polygon, the resultant 
fundamental voltage around the mesh being equal to zero. 


* Abstract of a Paper presented before the American Association for 
the Advancement of Science. 


JULY 19, 1918. 


For the n-th harmonic the time angle between the voltages in con- 
secutive phases is 21 /m, and the polygon which represents the addi- 
tion of vectors may be regular, multiple re-entrant, or star-shaped. 

It is of interest to determine whether ar not the resultant n-th 
harmonic voltage around a mesh is always equal to zero. If the 
direction of the voltage vector in phase l is taken as the reference 
axis X, the vector of the k-th phase voltaze forms with this axis an 
angle equal to 2zn(4—-1);m. The projection of the resultant vector 


k=n 
E, upon the axis is Ep cos (Er X)= Enz cos 2zn(k—-1)/m. 
k=1 


The angles follow an arithmetical progression, and thé vectors are 


uniformly distributed over a total angle 2zn. Hence, the resultant 
FE, is equal to zero, except when all the vectors En are in phase with 
one another—i.e., when » is a multiple of m, so that each cosine is 
equal to unity. In this case (n=pm)F-=mEom. Thus, in an 
m-phase mexh-connected system the harmonic E.M.F.s of the order 
m, 2m, 3m, &c., are, not cancelled, but may give rise to a considerable 
internal circulating current. It is well-known that in a three-phase 
delta-connected winding circulating currents caused by the 3rd, 9th, 
15th, &c., harmonics of the voltage are sometimes observed. 

Magnetising Current in Saturated Transformer Cores.—When a 
single-phase transformer core is saturated, and the applied voltage 
is sinusoidal, the magnetising current has a peaked wave form. The 
effect of hysteresis is to make the wave unsymmetrical, and various 
harmonics, both odd and even, are commonly superimposed upon 
the fundamental current. In a bank of m star-connected trans- 
formers, with the neutral insulated, some of these harmonic cur- 
rents cannot flow ; for example, currents of frequency n=, 2m, 
3m, &c., which require two ground connections in order to form 
a closed circuit. But if these currents cannot exist, the induced 
counter E.M.F. of the transformers cannot be sinusoidal ; it must 
have voltage harmonics of the order n=m, 2m, 3m,’k&c. This leads 
again to the phenomenon of oscillating neutral. | 

Let, now, the secondary windings of these transformers be mesh- 
connected. The harmonic voltages of frequency m, 2m, 3m, &c., 
are all in phase with one another, and cause circulating currents, 
which by eliminating the corresponding harmonics in tho flux and in 
the voltage counteract the formation of an oscillating neutral. Jn 


other words, the secondary mesh furnishes the lacking primary har- _ 


monics in the magnetising current. This is one reason for which 
transmission engineers often prefer the Y-delta connection of trans- 
formers. | 

Sometimes one m-phase transformer may be used in place of 
m single-phase transformers, that is, a transformer with m windings 
and m interlinked iron cores, the same being provided with two 
common yokes for flux return. With a star connection of the wind- 
ings, the m-th, 2m-th, 3m-th, &c., harmonics are lacking in the mag- 
netising current, and the fluxes of these frequencies are also limited 
on account of the common yokes. Thus, the polyphase magnetic 
circuit is also star-connected, and the harmonic fluxes of these 
frequencies, being all in time phase with one another, “ buck ” each 
other, and have to find closed paths through the air. 


3. MAGNETOMOTIVE Forces oF PoLyPHASE ARMATURE WINDINGS. 


(a) With Sinusoidal Magnetising Currents.—Consider a regular 
m-phase winding such as would be used in the armature of a syn- 
chronous machine or on the stator of an induction machine. At a 
certain constant value of the current a turn consisting of two con- 
ductors 180 electrical degrees apart produces a “ rectangular ” dis- 
tribution of M.M.F. along the air gap. For convenience of analysis 
such a rectangular distribution in space is replaced by a series of 
sinusoidal distributions. The frequencies in space of the higher 
harmonics of this distribution will be denoted by N, to distinguish 
them from frequencies in lime of the harmonics of the magnetising 
current which in the next section of the Paper are denoted by n. 

First, let us assume the magentising current to be truly sinusoidal 
in time, only the harmonics in space being present. As the mag- 
netising current varies in time, the space harmonics of the M.M.F. 
pulsate at the same rate. But an alternating M.M.F. can be replaced 
by two M.M.F.s gliding synchronously in space in the opposite direc- 
tions. Thus, finally, each phase of the winding produces an infinite 
number of sinusoidal M.M.F.s of various wave-lengths (space fre- 
quency), some gliding to the left, others to the right. ‘he har- 
monics of each frequency belonging to all the phases are combined 
into one wave, and the following combinations are possible :— 


(a) The waves going to the left have a resultant equal to zero, 
while those going to the right are combined into a larger resultant 
wave 

(b) The same statement as (a) with the words “left ” and “right” 
interchanged 

(c) Both left-going and right-going waves are cancelled 
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(d) Both the left-going and the right-going waves-have a resultant 
different from zero, and the resultant waves are combined into a pul- 
sating one This case arises only when the magnetising current. 
has harmonics in time. 

Let the fundamental flux glide from right to left, so that the 
fundamental current in any phase winding lags by 2m;/m with 
respect to the one in the adjacent winding to its right. Now, in & 
three-phase winding the N-th harmonic waves follow each other at 
an angle 2r(N —1)/3. Similarly in an m-phase system these waves 
follow each other at an angle 2r(N—1)/m. The waves gliding to the 
right follow each other at an angle 2r(N +1)’. 

But m equal sinusoidal waves uniformly spaced over a total angle 
of 2r, or over any multiple of 27, give a resultant equal to zero. The 
only exception is when the angular distance between two consecu- 
tive waves is 27 or a multiple thereof—-i.e., when either (.V—1) or 
(V+1) must be a multiple of m— because then all the waves are 
simply superimposed. Thus, in an m-phase winding with purely 
sinusoidal magnetising currents and with the maiu flux travelling 
to the left the following harmonics only can be present :— 


Gliding to the left. Gliding to the right. 
N = l (fundamental), 
N--m+l N=m—1 
N=2m+1 N=2m—1 


N= 3m-+-1 ° N=3m—1 
N=4m+], &e. | N=4m—1, &c. 

As an application of the above table we find that in a three-phase 
winding the flux harmonics multiple of three are absent, and of the 
other odd harmonics the 7th, the 13th, the 19th, &c., travel with the 
main flux, while the 5th, the 11th, the 17th, &c., glide against it. 


(b) Effect of Higher Harmonics in the Magnetising Current.—Let, 
now, the magnetising current possess an n-th harmonic in time. 
The M.M.F. waves in space which such a harmonic produces pulsate 
n times faster than the corresponding M.M.F. harmonics due to the 
fundamental current. Therefore, the component gliding wavea 
also move at an n-times greater speed. By analogy with the fore- 
going formule we find that for the N-th harmonic in space due to the 
n-th harmonic in time the angular distance between the adjacent 
waves moving to the left is : 27(N—n);m; the angular distance 
between the adjacent waves moving to the right is 2r(N+n)/m. 

Many sets of the waves give a resultant wave equal to zero, and 
only those have a real existence for which either N =n, (N—m) is a 
multiple of m, or (N +n) is a multiple of m. 

The M.M.F. waves for which V=n are of particular interest, 
because their direction and speed of rotation are the same as for the 
fundamental M.M.F., and they cause a permanent distortion of the 
revolving flux. For other harmonics the speed of rotation is (n/N) 
times that of the fundamental, and their effect is often wiped out by 
eddy currents induced in the rotor bars or in some other part of the 
machine. 

For the sake of generality it has been assumed above that all the 
space harmonics are present. In reality some of them can be- 
neutralised or considerably reduced by a judicious use of a 
fractional-pitch winding. 

Thus, recapitulating, we find that :— 

{a) The waves that glide in the same direction as the funda- 
mental are those for which either 


N=n, 
-+(N—n)= pm, 
(4) The waves that glide against the fundamental are those for 
which N +-n= pm. 
(e) Pulsating waves are caused by harmonics for which 


or, ~ 


N=pym and n= pom, 
(d) No waves can exist for which neither (N +n) nor (N—n) are 
multiples of m ; the case of VN —n=-0 is covered in (a) above. 
The foregoing rules can be readily used to check the tables given 
without. proof in Arnold (* Wechselstromtechnik,” Vol. 1H., 1912, 
p. 275) for two-phase and three-phase machines. 


o a E a n S a a E a AY en 


Separators for Accumulators.— A French patent taken out 
by Mr. T. A. Villard, describes a form of separator for accu- 
mulators. This appears to consist of two ingredients, ie., a 
porous materiel, such as a cheap textile.and a non-porous 
pliable substance such as rubber. The levers of the materials 
are compressed and vuleanised. Horsehair, cotton or woul 
fibre is suggested for the textile substance, while celluloid may 
take the place of rubber. 
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Editorial and Publishing O/fices:— 
8, BOUVERIE STREET, LONDON, E.C. 4. 
Telephone: City 9853 (4 lines). Telegrams: ‘ Benbrotric Fleet London.” 


The Saving of Industrial 
- Fuel in Detail. 


Although no scheme can be suggested for saving large 
‘quantities of fuel in some simple fashion (unless it be 
restriction of supplies, which generally means restriction 
‘of useful effort), there are many ways in which economy 
can be practised; and although individual cases may 
show only a small saving, the net aggregate result may be 
considerable. As a first line of attack one’s thoughts 
naturally turn to the small private power plant. It is well 
known that such plants are generally inefficient, and if the 
coal used by them were consumed in an up-to-date power 

' station, four or more times the amount of electrical energy 
would be produced for the coal that is used. Owing to the 
high cost of coal in these days it might be worth while, 
from the financial point of view, to shut down such plants 
temporarily, and to substitute for them electric power from 
a public supply. The great difficulty, however, in adopting 
any such course is that in many districts the power stations 
are already overloaded, and in others—for example, the 
London district—the necessary extensions of mains would 
present a difficulty. The fact is that, in dealing with a 
situation of this kind, a far-seeing policy is essential. It is 


useless to wait until the position becomes acute, because | 


it is then probably very difficult to apply a remedy, owing 
to essential demands in other directions. For example, 
two years ago it would have been much easier to meet 
requirements for the extension of power stations and mains 
than it is to-day. But, unfortunately, two years ago we 
were inclined to the view that the present circumstances 
would not arise. 

It will, of course, be realised that private power plants 
‘which supply steam for industrial purposes as well as 
‘power are in a peculiarly happy position. As was pointed 
‘out by Mr. GEorcE WILKINSON at the Convention of the 
Incorporated Municipal Ele trical Association, only double 
‘the amount of fuel is required if power is generated by steam 
leaving the turbine at 20 Ib. pressure as compared with 
the case when steam is used at a high vacuum; so that if 
-the steam can be employed for industrial purposes after 
passing through the turbine, the financial result may be 
‘extremely good, and the saving of fuel, as compared with 
the raising of steam on the one hand and generation of 
power on the other, may be considerable. Plants of this 
kind, however, are unusual except in certain industries. 

In a recent issue of the “‘ Electrical World,’ Mr. C. E. 
‘Stuart describes some of the steps which are being taken 
‘in the United States with a view to economising fuel. A 
body of engineers has been organised and stationed at the 
Fuel Administration at Washington, and this is co-operating 
‘with the Engineering Department of the United States 
Geological Survey and the Power Division of the Council 
-of National Defence. There are also certain sub-divisions 
which deal with questions locally. 

One of the most interesting and promising developments 
is what is known as the “ Skip-stop” policy applied to 
electric tramcars. .As the name implies, this means that 
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some of the voluntary stopping places are being eliminated. 
Hitherto tramears might be stopped by signal at any street 
corner, Which results in 12 to 14 stops per mile. With 
the Skip-stop system the stopping points are reduced to 
not more than 8 per mile in business areas, 6 per mile in 
residential districts and 4 per mile in the open country 
As is well known, where the stops are numerous, quite a 
large proportion of the electrical energy is spent in re 
starting the car. Mr. STUART mentions that the decreas 


‘in the stopping points has led to the saving of 10 to 15 per 


cent. in electric energy, whilst at the same time the averaye 
speed of the cars has been increased. Thus the Connecticut 
Co. has reported a saving in fuel of 10 per cent. for its New 
Haven lines, and reports indicate a saving in other places 
at rates varying from 3,600 tons per annum in Columbus 
to 21,000 tons in Detroit. It appears to us that a similar 
pelicy might well be adopted in this country. Anyone 
using, for example, the tramcars in London, knows that 
the number of stops per mile, when the traffic is heavy. 
is high and makes travelling tedious. lf this number were 
reduced to 8 per mile the hardship would not be material, 
and the saving on the basis above mentioned would be 
worth having. 

Another way in which economy has been effected is br 
the appointment of Committees in shops to look after 
waste of fuel resulting from the unnecessary use of artificial 
lighting, lamps of too high candle-power, the replacement 
of arc and carbon lamps by more economical types, &c. 
Another source of waste is the running of shafting and 
belting without adequate inspection. It is also possible 
to improve economy by staggering operations so a8 to 
maintain a high load factor. Reports have shown that 


-such steps lead to savings in fuel ranging from 10 to 34 per 


cent. - 
At first sight these may seem matters of small detall, 


but when the results are all combined their effect may be 
considerable. In fact, the reports which now come in to 
the United States Administration show a saving of fuel 
ranging from 10-45 per cent. owing to the adoption of 
these and similar methods. 
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Telephone Troubles and How to Find Them. By W. H. Hype 
18th Edition. (London: S. Rentell & Co.) Pp. 56. 7d. 


This little book is based upon an American work, revised to 
suit British readers. It will appeal particularly to those having 
charge of private magneto and central battery installations. 
It does not deal with intercommunication systems. . 

No attempt is made to explain the theory or principles, of 


even the circuits of the instruments, the author's effort being » 


directed entirely to describing the construction and the 
troubles of telephone apparatus in plain non-technical language. 
The manner in which this somewhat limited object is fulfilled. 
and a price within the reach of all, should make the book 
useful to electricians who have to undertake the fitting and 
maintenance of telephone installations without special traim- 
ing or experience. , 
A synopsis of instrument and switchboard troubles and their 
probable causes is followed by a detailed discussion of eac 
trouble, each group of troubles being prefaced by a description 
of the construction of the apparatus concerned. Methods of 
locating all classes of faults on aerial cables are fully dealt with 
and a brief specification for instrument wiring is given as wel 
as recommendations regarding earth wires and a simple arrange 
ment for connecting an extension instrument. The installa- 
tion of phantom circuits and the transpositions necessary af 
described. Tables giving weights of and depths for setting 
poles, data for open wire circuits and a table of weights an 
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resistances of telephone wires conclude the booklet. Numerous 
diagrams, primitive but clear, illustrate the descriptions. 

In a future edition it would be well if the sections dealing 
with party lines, selective ringing systems and condensers on 
rural telephone lines, which are of little use to readers in this 
country, could be omitted and a section dealing with internal 
distribution wiring and its troubles added. The fact that the 
arrangement of the contents follows the list of troubles given 
at the commencement might be made clearer either by a note 
or by choice of other type for section headings, and, finally, 
so useful a book surely needs a more durable cover. 


W. H. G. 


The Electron. By ROBERT ANDREws MILLIKAN. Uni- 


(Chicago : 
versity of Chicago Press.) 


Pp. xii. +268. $1.50 net. ` 

This work, which is one of the University of Chicago Science 
Series, is written by one of our foremost experimenters on the 
subject of delicate measurements relating to the electron, and 
may be expected on its practical side to be quite authoritative. 
It fulfils this expectation completely. No serious measure- 
ments of the charge on an electron, or of the various quantities 
derivable from the study of such phenomena as the Brownian 
movement, are left untouched, and the description and historical 
development of such methods of investigation, written in a 
literary style of considerable and quite unusual charm 
in a scientific work, make a fascinating story for the lay 
reader. 

It is natural that a great part of the book should be taken 
up with work done at Chicago by the author and his fellow- 


workers, for one of the most fundamental problems of the’ 


électron is the exact determination of its electrical charge, 
and the complete proof that this charge is invariable. This 
as a problem which the author has made peculiarly his own for 
many years and it has led him into a great amount of im- 
portant experimental detail, which is of value in other con- 
nections also. A full account of it is essential to a lay reader 
who wishes to become familiar, in simple terms, with the real 
nature of investigations of this kind. 

There is one specially interesting feature of this work which 
is rarely met with. The historical account of the early days 
of electricity is peculiarly complete, and has evidently involved 
some research. There is, perhaps, a tendency to read too 
much into the statements of the ancients, but this is pardon- 
able in view of the really considerable amount of infor- 
mation collected here for the first time in an appropriate 
sequence. 

We must join issue with the author on one point, however. 
‘The chapters on the structure of the atom and on the theoretical 
significance generally of certain results, are in no sense com- 
plete. Perhaps the author did not intend them to be so. 
But it is necessary to warn the reader that these chapters 
present only one side of the picture, which in the minds of 
-many of our leading theoretical physicists and mathematicians 
is not the best side. As examples we may cite, in the first 
place, the discussion of Moseley’s epoch-making experiments. 
It is by no means proved that the atomic numbers of the 
-elements are those given as proved in the book. Hicks and 
Rydberg, to mention only two workers, have given very strong 
reasons for the belief that Moseley’s experiments prove a 
. different result, and some reference should have been made to 
this fact. The difficulties underlying Bohr’s theory and its 
extension, in any fair account, should at least have been hinted 
at, and there is a total absence of any reference to the bearing 
of astronomical spectra on the constitution of the atom, the 
investigations on which, by Nicholson for example, preceded 
Bohr’s theory and gave it the necessary starting point in the 
constancy of atomic angular momentum—a constancy which 
is emphasised in the book. These are illustrations which could 
be multiplied considerably —for further example Ritz’s theory 
of spectra and atomic magnetic fields ought to receive extended 
mention. 

With this warning, the book in other respects can be re- 
‘commended without reserve. It is well printed and excellently 
produced, and almost entirely free from misprints. 
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A New Method of Measuring Alter- 


nating Currents and Electric 
Oscillations.* 
By I. WILLIAMS, M.Sc. 


Alternating currents may be measured by means of the electro- 
magnetic, the electrostatic or the thermal effects which they produce, 
but when the frequency is high the electromagnetic effect cannot be 
usefully applied on account of the excessive dielectric currents, the 
values of which are functions of the frequency. Up to the present 
the thermal effect has proved the most satisfactory basis for instru- 
ments for measuring currents at frequencies common in wireless 
telegraphy. If the resistance of the conductor which is heated by 
the current remains constant, the rate of generation of heat is 
strictly proportional to the square of the current. The rate at which 
the heat is generated has been measured by observing (a) the expan- 
sion, (b) the change of electric resistance, or (c) the thermoelectric 
electromotive force which is produced in the wire itself or in its 
immediate surroundings. 

In this Paper a new thermal method of measuring alternating 
currents and electric oscillations is proposed, and two new types of 
instruments are described. Type l is based on Crookest well-known 
work on radiometers ; the heat generated by the currents in a wire 
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causes the deflection of a mica vane suspended in a vessel, the pres- 
sure in which can be maintained at a suitable value. Type 2 is based 
on work done by Osborne Reynolds ł ; the mica vane is replaced by 
a filament or narrow strip of suitable material, the deflection of which 
can be observed directly by means of a microscope. Type 1 may be 
said to resemble an electrometer, while Type 2 resembles an ordinary 
gold-leaf electroscope. The author in the original Paper describes 
a preliminary form of apparatus which was ultimately abandoned, 
owing to leakage difficulties, in favour of that shown in Fig. 1. 

ABCD is a Hollow cylinder with flanges at each end, and ground 
joints in the vertical tubes Æ and F. The vane suspension passed 
through Æ and the leads to the heater through F. The end AB was 
closed by a piece of plate-glass 0-5 in. thick and the end CD by a bell 
shaped tube, CDP. The vane Q was a rectangular plate of very thin 
mica, 20 mm. x 20 mm., blackened on the side exposed to radiation 
from the heated wire. K was a damping plate made of very thin 
copper foil, moving over the pole of a magnet. KL and MN were 
short light glass capillaries, while RML was an aluminium wire to 
which the mirror Af was attached. The heater was a short straight 
length of platinum wire which had a resistance of about 0-9 ohm. 


ee Od 


* Abstract of a Paper read before the Physical Society, 
t“ Phil. Trans.,” Vol. CLX V., p. 579, 1875. 
t,‘ Phil. Trans.,” Vol. CLXX., p. 768, 1879; 
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The two leads passed out through the ground joint in F. The vane 
could be adjusted to any distance from the fixed heater by rotating 
the tube G. The end P was connected to the storage chamber, 
Gaede pump and McLeod gauge by a flexible glass connection. 
Observations were made by means of a telescope and scale, the latter 
being placed at a distance of about 120 cm. from the mirror. 
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This form of apparatus was free from leakage troubles. Dry air 
at low pressure had been standing in it for about a week before the 
recorded observations were made. Fig. 2 shows the relation between 
pressure and scale reading. For a current of 0°] ampere the repul- 
sion reached its maximum value at a pressure of about 0-0155 mm. 
In other observations the current was maintained at 0-077 ampere, 
while the pressure was varied from 0-020 mm. to 1 atmosphere 
The repulsion decreased at first fairly 
rapidly, and then more slowly, until it 
became zero at a pressure of 4:6 mm. 
From this point the repulsion at first 
increased and then decreased to zero 
again at 288 mm. Over the pressure 
range 288 mm. to l atmosphere the vane 
was subject to an attraction which 
increased in value up to atmospheric 
pressure. A 


The pressure was next reduced to 
0-014 mm. and the current varied from 
zero to 50 milliamperes. A current of 
5 milliamperes then gave a deflection of 
4-2 mm., whilst a P.D. of 4-4 millivolts 
gave a deflection of 38mm. The maxi- 
mum deflection for the apparatus used 
is obtained at a pressure of about 
0-015 mm., being about six times as 
great as the deflection due to attrac- 
tion at atmospheric pressure. The 
instrument is quite satisfactory as an 
ammeter or voltmeter. The sensitive- | in 
ness, 4:2 mm. for 5 milliamperes, can be | 
increased to a very considerable extent 
by using heaters of higher resistance, 
thinner and somewhat longer fibre sus- ; 
pensions and a lighter mirror. The i 
instrument is suitable for large and 
small currents, as the sensitiveness can 
be varied by (1) change of heater, (2) 
change of control or (3) change of vanes. 
Instruments of this type are subject 
to considerable changes of zero, and AOUE, 
must be shielded as completely as 
possible from extraneous radiation— 
eg., by surrounding the instrument 
with a thick layer of cotton wool, leaving uncovered just suf- 
ficient window area to permit of readings being made with a 
te. scope and scale. . 

Experiments have also been carried out with an apparatus of he 
electroscope form, referred to ahove as Type 2, and shown in Fig. 3. 
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It has been shown by Osborne Reynolds* that a silk fibre suspended 
i nan exhausted tube is subject to forces similar to those acting on the 
vanes of a radiometer. Reynolds found that when the silk fibre was 
exposed to radiation from an external source it was repelled over the 
pressure range 0-6 mm. to 200 mm., and attracted over the range 
200 mm. to | atmosphere. Hence, if the deflection of the Crookes’ 
vanes could be used for current measurement, the motion of a fibre 
could also be so used. A silk fibre, 48, about 75 mm. long, attached 
to the end A of a metal rod, AC, which could slide up and down, 
rotate about, or be moved to or from the vertical rod CD. The latter 
was mounted on an ebonite block, DEF, and connected to one 
terminal, G, and also to earth. Starting from the terminal G, the 
heated wire GH passed over a hook at H, over two more hooks not 
shown, and finally was clamped to the terminal G’ immediately 
behind G. The ebonite block DEF, with its heating coil and fibre, 


0-160 0-240 


Pressure.-min. 
Fic. 4. 


was mounted in the lower half of a wide vacuum tube, X YZ, the 
leads to the terminals at GG’ being cemented in at Z and insulated 
from one another by a glass tube. The end X of the tube was per- 
manently connected to the McLeod gauge, storage chamber and 
Gaede pump as in previous work. When a current was passed 
through the wire GH the motion of the end B of the fibre was ob- 
served by means of a microscope having an eyepiece scale. Pe 

The apparatus was pumped out repeatedly, as in the previous 
work, and then filled with dry air from the reservoir. Before the 
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Deflection. 
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Pressure-cm. _— 


40 50 60 1 80 
Fic. 5. 


observations recorded in the tables were made tke dry gas had beer 
standing in the apparatus for some days. The pressure was reduced 
as far as possible, and the deflection of the fibre was then observed 
for various pressures from 0-002 mm. to 2-04 mm., the-current being 
kept constant and equal to 0-05 ampere. ERC 

The zero was very steady, and the deflection for a given current 
and a given pressure could be repeated over and over again. Within 
the pressure range 0-002 mm. to 3 mm. the repulsion reaches jt 
maximum value at a pressure of about 0-28 mm. As seen in Fig. 4, 
between 0-] mm. and 0-4 mm. the curve is very flat, and the instru- 
ment can be used as a current measure: at any pressure between these 
limits. The pressure was next maintained constant at 0-28 mm., 
while the current was varied from 0 to 75 milliamperes ; the current 

: = 
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‘was measured with a Siemens milliammeter, as before. Over the 
pressure range 1-4 mm. to l atmosphere the deflection reached its 
anaximum value at a pressure of about 60 cm., as shown in Fig. 5. 
Finally, the author described experiments on fine fibres of glass 
and quartz. The quartz fibre used for the early experiments was 
home made. It was rather coarse and stiff, and was replaced by 
fibre made by the Cambridge Scientific Instrument Co. The varia- 
tion of the deflection with pressure was somewhat similar to that 
observed in the case of the silk fibre. The curve was practically flat 
over the pressure range 0-4 mm. to0-8mm. The repulsion decreased 
to zero at a pressure of 1-5 cm., and from this point to atmospheric 
- pressure the fibre was attracted. The attraction stemed to approach 
a maximum at atmospheric pressure. Observations made with the 
same current over the whole pressure range indicated that the mag- 
nitude of the attraction at atmospheric pressure was about 16 times 


as great as that of the maximun: repulsion over the lower pressure . 


range. In the case of quartz, » deflection current curve was not 
given, as some irregluarities arose which are being investigated. 


Correspondence. 
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THE TERCENTENARY OF COMMON LOGARITHMS. 
TO THE EDITOR OF THE ELECTRICIAN, 

Sir: I read with great interest Mr. Bower's article on 
“* The Tercentenary of Common Logarithms ” which appeared 
in your last issue. He did not mention, however, the vexed 
point about the spelling of the name of the inventor of logar- 
ithms. There is a legal document extant in his handwriting 
in which he signs himself Jhone Neper, Fear of Merchiston. 
‘This probably means “ feuar” and not “ Baron” of Mer- 
chiston. In the title-page of his books also his latinised name 
—in the ablative case—appears as Ioanne Nepero. In the 
early part of the 17th Century the spelling of the name 
Napier was still in a fluid condition, but those authors who 
write about Neperian logarithms ere historically accurate.— 
Lam, &c. ALEXANDER RUSSELL. 

London, July 12. 


_ ARMATURE WINDINGS. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sir: The excellent series of articles on continuous-current 
armature winding by Mr. F. M. Denton has been read with 
much interest because of its new point of view of familiar 
facts and because of its presentation of relations not so well 
known, notably the effect of the parallel paths on symmetry 
due to the positions of the conductors in the slot. Certain 
comments are suggested, however, by the classification of 
windings, for which the writer seeks the privilege of your 
columns. 

_ The evolution of the bipolar drum winding (either by the 
method described or by a slightly different one) is highly 
illuminating and should be familiar to every student of the 
subject. Instead of deriving multipolar drum windings from 
multipolar ring windings, it is the writer’s belief that it is 
simpler and more instructive to regard multipolar windings, 
of either type, as combinations of bipolar windings of the 
corresponding type. It is easy to show, by diagrams, how 


æ multipolar drum winding, for instance, may be composed’ 


of a number of identical bipolar windings connected either 
in parallel or in series, and how, with the customary methods 
of construction, the conducting path through a parallel com- 
bination of bipolar windings laps back upon itself with every 
coil, while the conducting path through a series combination 
progresses continuously in one direction, like a travelling 
wave, as it leads backward and forward across the core. It 1s 
thus made clear that the terms “ parallel” and “ series ”’ 
refer to electrical characteristics of the combinations, while 
“lap” and “ wave” refer to mechanical or geometrical 
characteristics. 

Ordinarily, the respective terms are assumed to be synony- 
mous, anda winding is spoken of as parallel or lap, or as series 
or wave. Such an assumption is hardly justified, for it is not 
difficult to construct a weve winding which is also a parallel 
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winding in every sense of the word, without being a series- 
parallel winding. The possibility of the fourth combination, 
a lap winding that is also a series winding the writer is not 
prepared to deny, but he is unacquainted with such an arrange- 
ment and it does not appear feasible. 

It would seem then that Mr. Denton’s classification might 
advantageously be expanded sowewhat as follows :— 

(a) Lap windings. (Otherwise called parallel, or by the 
more inclusive term multiple-circuit.) 

(6) Parallel-wave windings. 

(c) Series-wave windings. (Otherwise called two-circuit.) 

(d) Series-parallel windings. (Otherwise called multiplex 


‘serics-wave.) , 


The parallel-wave winding combines the desirable electrical 
characteristics of the parallel and the wave types, discussion 
of which here would occupy too much space. Unfortunately, 
it has certain constructional disadvantages, which, however, 
can be largely overcome by standardisation. The writer has 
used this winding repeatedly on non-interpole motors for 
continuous duty at high speeds and ratings with uniformly 
good results, the performance greatly surpassing that of 
similar machines with the standard types of windings.—l 
am, &¢., 


Ampere, N.J., U.S.A., June 21. A. A. Nims. 


The Shanghai Electricity Works. 


The annual report of the working of the Shanghai municipal 


electricity department for the year 1917, with the estimates for 1918, 


have reached us. . 


At the end of August last, the engineer and manager (Mr. T. H. U. 
Aldridge) set out for America to call for tenders for various plant that is 
urgently required, and he has placed orders in that country with the 
General Electric Co. for one 20,000 kw. turbo-generator, one 600 kw. 
Westinghouse motor-generator set and a large synchronovs condenser, 
and 10 miles of 22,000 volt underground cable. An additional 5,000 kw. 
turbo-generator is urgently required. Mr. Aldridge was expected back 
about the end of June. 

In spite of shortage of plant and the restrictions that have had to be 
enforced, the units sold show an increase of 26 per cent. (78,490,442 
against 62,160,796 ynits in 1916), and the load factor has reached the high 
figure of 44-38 percent. It has been found necessary to increase the rate 
for lighting and small power and heating both in 1916 and 1917, and the 
rates are now 40 per cent. over pre-war times. The large power users 
have a coal clause in their agreements. ., . 

The maximum load was 20,927 kw. and,the units sold per kilowatt of 
maximum demand was 3,888. The plant capacity is 29,600 kw. (24,000 kw 
Riverside and 5,600 Fearon-road). The total works costs were 0-636d., 
an increase of nearly 20 per cent., entirely due to the higher price of coal. 
Of the units sold, 15,206,019 were for private lighting (increase 6-44 per 
cent.): 1,128,896 for public lighting (increase 6-62 per cent.), 1,129,754 
for heating and cooking (increase 25-58 per cent.), 57,182,340 for power 
(increase 36°01 per cent.), and traction 3,843,433 (decrease 0-78 per cent.) 
As soon as conditions again become normal greater increases in the 
demand for electricity are expected. 

The year was the most difficult one with which the department hae 
ever had to deal. Owing to the serious breakdowns in November, it 
was necessary to restrict the supply of power during the heavy load 
period (from 4 p.m. to 10 p.m.) for some considerable time, and to cut off 
all sign and ovtside lighting. The department is suffering from the 
cumulative effects of serious plant shortage for several years. Owing to 
alterations carried out during the vear to the boilers at Riverside it was 
possible with the same boilers to supply an increased load of 2,600 kw. 
In October the new 10,000 kw. General Electric Co. set was put in com- 
mission, and has been on continuous load since that time. The number 
of units generated between October 4th and December 31st was 24,615,680 
units, of which the machine generated 16,845,830, or 68 per cent. of the 
total. During the year 104-57 miles of cable have been erected for 
extending and enlarging the overhead mains and 7-44 miles of extra 
high tension, 1-08 miles of low tension and 0-12 mile of pilot cable laid. 
The total number of transformer sub-stations is 62, and of pole trana. 
former stations 12. There are 105 transformers, of a capacity of 
30,867°5 kw. ‘There are 1,718 (egsinst 1,683) metal filament lamps for 
street lighting—viz., 944 of 60 c.p. cach, 226 100 c.p., 202 200 c.p., 320 400 
o.p., 8 800 c.p., 14 1,000 c.p. and 4 2,000 c.p. 

The nef increase in house service connections, after allowing for dis- 
connections, was ],594, making the totel at the end of the year 23,453. 
The number of additional 30 watt (equivalent) lamps connected is 27,531, 
bringing the total up to 722,424. This number would have been very 
considerably increased if it had not been for the restrictions enforced 
during the year: a large number of lamps are awaiting connection. In 
spite of the restrictions on the connection of radiators, the number of 
units sold for heating and cooking increased from 899,585 to 1,129,754 
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(25-58 per cent.), due in a great measure to the number of people who keep 
their radiators all the year round, and find them so useful in the damp 
summer months. The effects of the war upon the working results of the 
power department have been less than anticipated, the number of motors 
connected and the resultant horse- power showing increases of 18 and 16 
per cent. respectively, compared with the previous year. The net total 
motors connected during 1917 was 230, of 3,194-9 H.P., making the total 
number of motors connected 1,527, of 23,338-25 H.p., of which 423 motors 
(of 9,471 H.P.) are on hire. The larger power installations dealt with 
during the year include two cotton and two oil mills, and the local potas- 
sium chlorate company. The following is a schedule of industries 
operated bv electric power derived from the Council's undertaking, with 
the approximate horse- power utilised in each industry :— | 


Chemical plants.............. . 418 | Oil milling ..................... 783 
Construction (buildings) ... 193 | Printing .............cceceeeeees 1,023 
Cigarette manufacture ..... . 142 | Rice milling ...............006 1,455 
Cotton manufacture ........ . 12,017 | Saw mills............ cc eecc eee eee 728 
Engineering .........sceeee. . 660 | Silk winding ................. 5 23 
Flour milling .............0006 . 2,719 | Tea polishing ...............666 151 
Ice and cold storage ......... 322 | Sundry industries ............ 1,814 
DG nanai TER 888 


The year’s net profit was £58,739, after meeting all capital charges and 
writing off £48,470 for depreciation. The estimated profit was £38,725, 
the increase being accounted for by interest charges (£11,197) being less 
than allowed for and by the additional sale of 7,000,000 units. The 
estimated profit for 1918 is £54,165. Interest to the extent of £51,749 
is allowed for and £56,251 for depreciation. The four new trunk mains 
between Riverside and Fearon-road have been completed and are in use 
at 6,600 volts. They cannot be used at present at their designed 
pressure of 22,000 volts owing to the im possibility of taking any plant out 
of Fearon-road station to make room for the necessary step-down trans- 
formers, until more plant has been put into commission at Riverside. 
The new switch and transformer house has been completed and most of 
the switchgear delivered. The new pump house is nearly completed, but 
the pumpa have not yet been shipped. Two of the new boilers have been 
erected. A large amount of boiler material has been delivered, but, 
unfortunately, a good deal of the material hz.s been lost at sea : four more 
boilers can be erected during the year. The new buildings are nearly 
completed and the overhead coal bunkers have been erected. The plant 
most urgently required at present time is the 5,000 kw. Fraser & (halmern’ 
set and the circt lating pumps for condensing purposes, which are being 
made by Mather & Platt. A large consignment of the coal conveyor gear 
for the new boiler house ordered from Messrs. Fraser & Chalmers is now 
being delivered. 


Parliamentary Intelligence. 


SHROPSHIRE, &c., ELECTRIC POWER BILL. 


The Bill promoted by the Shropshire, Worcestershire and Staffordshire 
Electric Power Co. (as amended by the House of Lords) was considered by 
the Private Bill Committee of the House of Commons last weck. 

Mr. Honoratvus Lioyp, K.C. (for the promoters), said the Bill would 
enable the company to supply a very pressing need. At present in the 
Black Country there was an enormous demand for electric power, and 
the existing stations were full loaded. They proposed to set up a new 
generating station at Stourport, close to the Great Western Railway, and 
having a junction with the railway coming right on to the site. They 
would also get a frontage to the River Severn and to a canal aystem. A 
large station of that kind would not be carried on without creating some 
amount of nuisance to surrounding occupiers, but the works were neces- 
sary, and he hoped the Committee wculd not accede to the opponents’ 
claim that they should be liable to indictment for any nuisance created. 

Mr. W. L. MapaeEN said the company had been pressed by the Ministry 
of Munitions from time to time to provide further power. The Ministry 
had given them every possible facility to enable them to produce as much 
electricity as pos. ible. 

Mr. C. P. Sparkes, consulting engincer, said that nc better site could 
possibly have been selected for the generating station. It was the site 
selected or nothing so far as the company was concerned. The site was 
not a desirable residential district. Ifthe Committee inserted the nuisance 
clause he wonld strongly advise the promoters to drop the Bill. The 
greater part of the ground surrounding the gencrating station would be 
used for coal storage ; the company expected to use about 1,000 tons of 
coal a day. 

On Tuesday the Committec approved the preamb’e of the Bill. 
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Legal Intelligence. 


ee] 


Horrox v. Leeds Corporation. 


At. Leeds Assizes last week before Mr. Justice Bailhache and a jury, 
plaintiff sought to recover damages for personal injuries and for damaye 
to a motor wayon alleged to have been caused by a Corporation tramcar. 
Evidence was given that plaintiff was driving the motor-wagon out of 
a side street into Burley-road, when the vehicle was run into and damaged 
by a tramear, which was being driven negligently and at an excessive 
speed. 
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The defence was that plaintiff was responsible for the accident, and 
the Corporetion counter-claimed for five guineas, damages to the tram- 
car. It was urged that the plaintiff should have exercised more care ia 
entering a busy street, and that if she had kept an ordinary look-out she 
could have secon the approaching car and avoided the collision. 

His Lorvsuip, in summing up. said that traffic going along a main 
thoroughfare like Burley-road had precedence over that emerging from 
a side street, but the main road tra ftic must be conducted with care. 

The jury returned a verdict for plaintiff, assessing the damages as 
£250, and judgment was entered for this sum accordingly. 


Isaacs v. Hobhouse. 


On Tuesday Mr. Justice Darling and a special jury commenced the 
hearing of an action by Mr. Godfrey C. Issacs for damages from Sir Chas. 
H. E. Hobhouse for an alleged libel in reference to the Marconi Contract 
for the equipment of an Imperial chain of wireless telegraph stations. 

Counsel for plaintiff made his opening statement on Tuesday and 
Wednesday, and a report of the case will be given in our next issue. 


Patent Record. 


APPLICATIONS FOR PATENTS. 
Note.—Names within parentheses are those of communicators of inventions. 


June 7, 1918. 


Automatic telephone exchange. 
63 HaMNetTtT. Electric horns. 
Connection of electric wires to magnetos, &c. 
Electric connections. 
419 Breepen & Lucas. Electric switches. l 
430 AteLIgRs Scc. Anon. & H. Cugnop. Electrical installation systems. (21/6/1?, 
Switzerland.) 


June 8, 1918. 
9, Interna] electric heating element for liquids. 
9.454 FULLER ACCUMULATOR CO. & WELCH. Electric safety lamps. 
9,469 MORGAN CRUCIBLE Co. & Sreirs. Electrically heated crucibles, &c. 
June 10, 1918. 
Ignition magneto switches for internal combustion engines. 


453 WATSON. 


9.525 MARTIRE. (8/6;17 


Italy.) , 
9,495 James. Controlling means for electrcmagetic feed reel brakes. 
June 11. 1918. 
9,562 Frignory. Telerhcne systems. 
9,578 GHijsEN, & VitriTE Works. Manufacture. &c., of contact plates in Swan lamp 
bases. 
9579 GispBons. Re-enereisation of luminous paint by means of electric torch. 
9.582 DRAKE & GorHAM. Lamp holders. 
9.592 EwBank. Controlling power transmission. 
9601 Imray. (R. Bosch Akt. Ges.) Regulating device for electrica imachines. 
June 12, 1918. 


Electro-dynamical devices for purification of oil. 
Electrolytic apparatus. 


9.620 KEAN. 

9.622 R°GERS. 

9.628 TAcKER. Switches. 

9.642 TAGGART. Instrument for measurement of capacity and calibration of electrica} 
condensers. 

9.651 Lamkin. Magneter. 

9.678 Epison ACCUMULATORS (LTD.), MONNET & Lewis. 


June 13, 1918. 


9,735 B.T.-H.Co. (G.E.Co.) Switches. 
9,740 VANDERVELL&Cco. lenition systems. 
9.745 Rovain. Frequency meters. 
9,7 
9,7 


Switches. 


50 &9,751 British WesTINGHCUSE ELECTRIC & Mrc.Co. Motor control. (13/6/17 


U.S.) 
54 N. Y. pe NEDIRLANDSCHE THERMO-TELEPHOON MAATSCHAPPIJ & LYNDEN. Tele 


phones or micro- telephones. 
June 14, 1918. 


9,773 Stirk. Solenoids. 

KNIGHT. Electrically operatine reciprocatine tools, 

9.822 MORGAN CRUCIBIE Co. & Sreirs, Crucibles for electric furnaces. 

9.828 Cox (H. W.) & Co. & STENNING. Vibrating switches for induction coils, &c. 

9,829 Cox (H. W.) & Co. & STENNING. Addiustab'e contact screws tor contact breakegs, 
&c 


9.831 CcLLette. Generators and motors. fae 
9,836 Brown. Utilisation of high-frequency oscillations in wireless installations. 


June 15, 1918. 


SUCHOSTAWER. Magneto motor. 

9.872 Nix. Inductor magnetos. 

9 887 B.T.-H.Co. (G.E.Co.) Class bulb cutting machines. 
9.898 BREEDEN& Lucas. Accumuiators, 

FORSTER. Electric furnace. 

9.906 Harrop. Portable electric batteries or cells, 


June 17, 1918. 


9,915 CARRARD, RAILING & SEARLE. Switches, 

9,916 Brin. Contactdevices. 

9,918 Hurst & McBsvom. Ignition plugs. 

9.938 Buttock. High-tension magneto electric machine. 

9.943 B.T.-H.Co. (G.E.Co.) Circult-breakers. 

9.959 Brown, BoverreTCie. Electricignition apparatus, (16/6/17, Germany } 

9.965 MAaTHE. Electric traction. 

9.970 Puitips-Buinton Co. Electriccondensers. (20/7/17, U.S.) 
June 18, 1918. 


10.007 Lea. Continuous electromagnetic wave syntonisers. 

10.025 Binett1 & Rota. Concentration of erectric waves upona fized point. 

Peto, Storage bat‘erles. 

10.033 Mean. Recording machines tor wireless, &c., telecraohs, 

10.037 GuasTaAvIne & Sionorini, Service installations. 

10,049 B.T.-H. Co. & WETMORE. Reverse current electric devices of the Wheatstone 

relay tyre. ne 
10.059 Lencurpin. Flectrodesfor electric ere weiding. . 
10,075 Bispy. Transfcrmation oi three-phase current to two-phase, and_vice versa. 
June 19, 1918. 

10,081 FerGuson, Paitin & Cc. Oi! switches. 

10,093 LONGWORTH. Fire alarm. 

10,099 AUTOMATIC TELEPHONE & Mfc. Co, HARRISON & SwitH. Telegraph systems. 

10,104 BritisH Wes7INGHCUSE Erectric & Mre. Cc. Differential relays. (19/6/17 
‘ 


U.S.) 
10,105 Morton. Electric welding,. 


JuLy 19, 1918. 


WESTERN ELectric Co. 
B.T.-H. Co. & WEDMORE. 
. B.T.-H. Co. (G.E. Co.) 
10,126 Vickers (LTD.) & Fig_. 
10,131 BoLpboronı & REVEL. 


Automatic telephone exchange systems. 
Reactances. 

Motor control. 

Dynamo-electric machines. 

Electric steam generators. 


June 20, 1918. 


Oi! switches. 

(Industrial E'ectric Furnace Co.) Electric furnaces. 

10.187 Zorzi. Battery electiode of taperine cellular elements. 

10,183 RE&sorA. Eletro-mechanica! arrangement for distant workine ot searchlieghts, &c 
10.201 B.T.-H.Co. (G.E. Co.) Multiple filament lamps. ~ 

10.205 East StRATFORD Works & Jenkins. Electrolytic cells. 

10,212 N ECTRIGAE IMPROVEMENTS (LTD.), BEARD & STIGENT. Transformers. 


June 21, 1918. 


Motor contro! and switcheear. 
Power transmission. 


© 
Bog 


10,160 Fercuson. PAILIN & Co. 
10,183 Write, 


10,229 ScHATTNER & WALTON. 
10,256 B.T.-H. Co. (G.E. Co.) 
10,286 Murpuy. Generators of electric oscillations. 

10,289 & 10,290 W. H. Eccres & JORDAN. lonic relays. 


° June 22, 1918. 
10,306 AUTOMATIC TELEPHONE Mre. Co. & REMINGTON. 


&c. 
10.309 Campion. Director of X-ray cf normal incidence, 
10,331 Lunn & LAWERENTz AKTIESCLSKAB. Automatic switches, 
10,348 & 10,349 Coopman. Electric condensers. 


June 24, 1918. 
10,374 Drake & Gornam & Barser. Lamoholders and switches. 
10,380 B.T.-H. Co. (G.E.Co.) Electric time limit devices. 
10,382 Western EvectricCo. High-frequency signalline. 
10,388 GREENHILL. Accumulator containers and material therefor. 
10,408 ForEMAN. Sparking plug electrodes. 
10,412 Binyon. Electromagnetic wave transmission. 


June 25, 1918. , 
10,*-«¢ CATTERSON. Electrical heating and cooking apparatus. 
10,418 PATTERSON. Electrical cigar. cigarette and pipe lighters. 
10,448 SucHOSTAWER. Magneto motor. . 
10,453 Erextro-Osmos& A.G. (Graf Schwerin Ges.) Charging material to electro- 
osmotic apparatus for removing liquids from substances. (20,10/17. Germany.) 

10,454 ELeEKTRO-OsmosE A.G. (Graf Schwerin Ges.) Electrodes for electro-osmotic 
processes. (20,10:17, Germany.) 

10,455 Evextro-Osmosa A.G. (Graf Schwerin Ges.) Electro-osmotic processes for 
removing water from materials. (20 10:17. Germany.) ` 

10,456, 10,457. 10,458. 10.459 & 10.460 ELextro-Osuosk A.G. 
Apparatus for electro-osmətically removing water. (20/12:17, Germany.) 

10,462 Kawaxıta. Electrically indicating depth of sea water. 

10,466 Ccoxge. Electric contact breakers. 

10.467 HoLrListTirR. Electric ignition devices. 

10.477 N. V. DE NEDERLANDSCHE THERMO-TELEPHON MAATSCHAPPIJ. 
graphy or telephony. (12°7;17, Germany.) 

10.488 Qusan (LTp.) & Macpoxoays. Electrical resistances, 


June 26, 1918. 


10.491 LowEnTHAL. Electro-deposition of zinc and nickel, 

10.500 Corson. Locking incandescent lamps in holders. 

10,526 JENSEN & PriDHAM. Telephonically transmitting speech. 

10,531 Sumitomo CHuKCsHo. Magnet steel. (15:56:17, Japar.) 

10,548 Gamss. Electric generator for motor vehicles. (2/7/17, France.) 

10,550 Dinin, Ensuring liquid-tight passage for connections of accumulators with 
celluloid containers. (25,7/17, France.) 


June 27, 1918. 


0.577 RHopes Motors (Ltp.) & FIELDEN. Single-phase commutator motors. 
0,601 Taylor. Removing and replacing lamn globes, &c. 

0,626 Vickers (Ltp.) & Barctay. Dynamo-electrical machines. 

0,630 CREED & Co. &Carrenter. Productionofh.t. electrical discharges. 


June 23, 1918. 
10,650 GamsLe. Removing trollies from overhead wires. 
10.654 GoLpstonge. Electro-magnets. 
10.658 C.I. SyNoicaTe & Jenkins. Electrolytic cells. 
10.665 Lancaster. Devices for suspendine electric lamps. 
10.687 Patetsxi. Electric railway systems. 
10,702 Western Evectric Co, Modulacing means for high-frequency oscillations. 
10,714 VauGHAN. Direction finders, &c., for wireless signalling. 
10,717 Marcont’s W.T. Co. & FRANKLIN. Receivers for wireless telegraphy. 
10.671 Masters. Improvements in telephones. wireless receivers and transmitters. 
10,676 ScHNEIDER ETCiB. Electrical apparatus for indicating and repeating movements 
at a distance. (13,218, France.) 


June 29, 1918. 


10,730 NicuHoits. Caps or holders for electrical fuses. if 
10,747 KauLzeack. Dynamo-electrical machines. 

10,760 BELLING, Electric ovens. 

10.769 TYER & Co. & LEAKE. Electromagnetic relay for railway signalling, &c. 

10,771 TraspaccHi. Obtaining h.t. one-direction currents from three-phase currents. 


Signalling systems for mines» 


(23/6/17. Denmark.) 


Wireless tele- 
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Volunteer Notices. 
LONDON ARMY TROOPS COM PANIES VOLUNTEER ENGIN BERS. 


Headquarters: Balderton-street. (Grosvenor-square, W. 1. 
Officer Commanding. Lieut.-Colonel C. B. Cray. V.D. 
Orders for the Week. 

Captain of the Week.—(Capt. W. Darley Bentley. 

Next for Duty.—Capt. E. G. Fleming. 

Sunday, July 21.—Commandant’s Parade at Waterloo Station 8.45 a.m. 
for work at Esher. Dress: Drill Order with Haversacks and 
Water-bottles. -Mid-day and tea rations to be carried. 

Monday, July 22.—Adjutant’s Technical Lecture (Earthworks), 6.30; 
7.30. 

Thursday, July 25.—General Mecting of the whole Corps, 6.30. 

Friday, July 26.—Adjutant’s Technical Lecture (Earthworks), 6.30- 
7.30 


è 


Saturday. July 27.—Engineering Reconnaissance Scheme for Officers 
at Fsher. 

SPECIAL Notices.—All drills will take place at headquarters unless 
otherwise stated. 

The medical officer will attend for the examination of recruits on 
Thursday evening at. 6.30. 

ANNUAL CaMp.—This camp will be held at Esher from Aug. 3 to 
Aug. 11, both dates inclusive. During this period headquarters will 
be transferred to Sandown Park, Esher. 
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Commercial Topics. 
quia 


Increased Tranvay and Lighting Charges. 

On Monday a private meeting of representatives of public gas, 
electricity, tramways and water undertakings was held at Caxton 
Hall, Westminster, to consider the proposals of the Statutory 
Undertakings (Temporary Increase of Charges) Bill. 

The general opinion was that the proposals contained in the Bill wore 
wholly inadequate to meet the case. Companies could not fulfil their 
obligations to the public unless they were empowered to pay a sufficient 
rate of interest to attract the necessary capital, and so raise money for 
the important developments which would be necessary to the commtry 
after the war. 


~ 


+ * * * 


A Manufacturers’ Council. 

Toe Federation of British Industries, the British Empire 
Producers’ Organisation and the Imperial Council of Commerce 
have agreed to form a joint council for the following purposes :— 

To consider and report upon questions of mutual interest reflecting the 
eommon aims of the three bodies—viz., to ensure the conservation and’ 
development of the industry, production and commerce of the United! 
Kingdom and her Overseas Dominions, and submitted by any one of the- 

, three constituent bodies; to initiate the consid ration of any such 
subject ; and to take any action in relation to such subjects that may be 


specially authorised by the constiuent bodies. 
* * * * 


Industrial Reconstruction Council Leciures. 

An important series of lectures is announced by the Incustrial: 
Reconstruction Council for the autumn and winter. 

The first lecture will be given on Oct. 2 by the President of the Board 
of Trade, with Mr. G. N. Barnes, M.P.. in the chair. Other lectures will 
follow at fortnizhtly intervals, the second being delivered by the Minister- 
of Reconstruction. Mr. W. L. Hichens, Sir Arthur Steel-Maitland,,. 
Bart.. M.P., Mr. Ernest J. P. Benn and Sir William S. McCormiek. will 
carry the series up to Christmas. The lectures will be held at the 
Saddlers’ Hall, Cheapside, at 4.30 p.m. A full prospectus of the series. 


can be obtained from the secretary, I.R.C., 2 and 4, Tudor-street, E.C. 4 
* * * * 


U.S.A. Census of Electrical Manufactures. 

The Bureau of the Census of the Department of Commerce re- 
cently published a report for 1914 on the manufacture of machinery: 
apparatus and supplies for use in generation, transmission or utilisa- 
tion of electrical energy. A number of interesting tables are in- 
cluded in the report. 

In addition to dynamos, transformers, switchhoards, motors and. 
batteries for its generation, regulation, application and storage, the 
general utilisation of electric energy for supplying power, transportation, 
light, heat, intelligence, &c., involves the use of a vast variety of elec- 
trical manufactures, such as insulated wire and cables, starting and 
controlling apparatus, electric measuring instruments, telephone and 
telegraph apparatus, incandescent and arc lamps, electric heating and 
cooking apparatus, therapeutic apparatus, &c.. but the manufacture 
of poles, glass and porcelain ware, copper wire drawing, and the produc- 
tion of electrochemical and electrometallurgical fPoducts, are excluded. 

. Number or amount. 


1914. 1909. 1904. 
Number of establishments . 1,030 1,009 784 
Persons engaged............+++ 144,712 105,600 71,485. 
Wage earners (av. number). 118,078 87,256 60,466 
Primary horxe-power......... 227,731 158.768 105,376 
Capital suctdasleesve tees uwacese 8355,724,.756 $267,844.432 $174,066,026 
Salaries aroraa eerren 35.291.281 20,193,395 11,090,885 
W a Sis uss crete eee 73,806,329 49,381,145 31,841,521 
Cost of materials ...........- . 154,728,076 108,566,404 66,836,926 
Value of products ............ 335,170,194 221,308,563 14 ,809,369 
Value added by manufacture 180,442,118 112,742,159 73,972,443 


The table summarises the statistics of establishments engaged in the 
manufacture of electrical machinery, apparatus and supplies for each 
census from 1889 to 1914, and gives percentages of increase. Electrical 
apparatus first appeared among the classified industries in 1850, when | 
two establishments, engaged primarily in the manufacture of electro- 
magnetic instruments, were reported with products valued at $5,100. 
In 1860 there were four establishments with products valued at $59,000, 
but in the census of 1870, which covered the year 1869, the industry 
was not separately reported. In the census of 1879 there were 76 
establishments reported as engaged in the manufacture of electrical’ 
apparatus and supplics, including telegraph and telephone apparatus. 
These establishments gave employment to 1,271 wage carncrs, and their 
products were valued at $2,655,036. The decrease in proprietors and: 
firm members for 1914 compared with 1909 is in keeping with the ten- 
dency to incorporate the business of firms and individuals. Although 
in most items the per cent. of increase for 1909-1914 is less than that for 
1904-1909, on account of the larger base on which the former is com- 
puted, the actual gains for 1914 as compared with 1900 for every item, 
except number of establishments, proprietors and firm members, capital 

-and contract. work, exceed the gains for any prior five-year period. 

The more important statistics of the industry, by states, arranged 
according to the value of products reported for 1914, gre given in a table. 
Although establishments engaged in the manufacture of one or more 
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of the various classes of products embraced in this industry were reported 
from 33 states and the District of Columbia in 1914, the industry was 
largely centralised, ax in 1909, in the six states of New York, Illinois, 
Pennsylvania, Massachusetts, New Jersey and Ohio. These states 
reported 84-1 per cent. of the total average number of wage earners, 
85 per cent. of the total value of products, and 85-5 per cent. of the total 
value added by manufacture. Pennsylvania ranked second in 1909, 
but third in 1914. Illinois advanced from fifth to second place. New 
Jersey ranked third in 1909 but fifth in 1914, and Massachusetts was 
fourth at both censuses. New York was the leading state in the industry, 
ranking first at the censuses of 1914, 1909 and 1904. Daring 1914 the 
state produced electrical machinery, apparatus and supplies to the value 
of nearly $74,000,000, or more than one-tifth of the total for the United 
States. Minois showed the most conspicuous gains among the six 
leading states. The average number of wage earners increased by 
6,842, or 71 per cent., and the value added by manufacture, $13,090,000, 
or 99-2 per cent. 

Fstablishments owned bv corporations constituted 73-1 per cent. 
of the total number of establishments reported, and the value of their 
products represented 97-4 per cent. ef the total value in 1914. 96-3 per 
cent. in 1909, and 95 per cent. in L904. In 1914, 97-5 per cent. of the 
total number of wage earners were emploved in establishments owned 
by corporations, 1-9 per cent. in those under individual ownership, and 
but six-tenths of | per cent. in those under other forms of ownership, 
chiefly firms. The tendency of the industry is to become concentrated 
in large establishments. Establishments with products valued at 
$1,000,009 and over were the only class which increased in every par- 
ticular not only as to actus! numbers and amounts but in the percentages 
which these formed of th: totals for the industry. Of the 1.030 estah- 
lishments reported for 1914, 53 manufactured products valued at 
$1,000,000 or over. Tn 190) there were 31 establishments of this class 
out of a total of 1,009: and in 1904, 22 out of 734. The average value 
of products per establishment increased from $179,604 in 1904 to 
$219,335 in 1909, and to $325,408 in 1914, and the average valne added 
by manufacture from $94,353 in 1904 to $111,737 in 1909, and to 
$175,186 in 1914. 


Electricity Supply. 
-= General. 


Accrington.— The Council has agreed to supply Messrs. Lang 
Bridge (Ltd.) with 250,000 units of electric current. per annum. 


Birr (Ireland).—The. Urban Council will carry out an electric 
supply scheme. 

Water- power facilities were granted by the late Earl of Rosse, and it is 
therefore proposed to put down hydro-electric plant. 

Bury St. Edmunds.—The Electric Supply Committee is considering 
an application for the extension of the electric supply mains to the 
railway station. | | 

Carmarthen.—The Council has consented to the local electric 
supply company’s proposal to increase the price of electric current 
from 5d. to 6d. per unit. 


Ipswich.—The surplus on the past year’s working of the electricity 
undertaking was £2,174, of which £473 has been applied to the 
liquidation of the adverse balance brought forward from previous 
year, £118 applied to capital expenditure and £1,583 transferred to, 
reserve. 


Nottingham.—On the past.year’s working of the electricity depart- 
ment the gross profit was £5,274 and net profit £1,012. The output 
of current increased by 63 per cent. a! 


Sheffield. At the meeting last week the Corporation considered 
an interesting report of the engineer and general manager of the 
electric supply department (Mr. S. Edgar Fedden) an the question 
of the “ possibility of enabling occupiers of all classes of houses in 
the city to be supplied with electricity for lighting purposes.” 

In the report Mr. Fedden pointed out that for many years past en- 
deavours had been made to extend the use of electricity in the smaller 
houses, and certain experiments in that direction had from time to time 
been made. In the case of new houses under construction to let at 
rentals of £25 and over it had become the general practice for the builders 
to instal the necessary wiring (in some cases to the exclusion of gas) 
but in very many instances in addition to gas, thus leaving the tenant 
freedom of choice as to whether he should purchase electric light or gas 
fittings. The fact of the prospective tenant already owning the gas 
fittings in use at his previous residence often influenced the decision in 
favour of gas, but it seemed to be established that where the henefits 
of electricity had once been experienced there was a reluctance to revert 
to the use of gas. In houses already occupied and fitted with gas, the 
cost of wiring was rarely undertaken by the landlord, and the tenant was 
naturally averse to incurring the necessary expenditure, particularly 
when the house was held on short notice, as in the event of removing to 


an unwired house the whole expense had to he incurred again, only the 


actual fittings being tenant's fixtures and removable by him. It ap- 


paare inevitable that for the present the wiring of occupied houses must 


paid for by the tenant, and in the case of the lower rented houses it 
appeared unreasonable to expect the tenant directly to undertake that 
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responsibility and expense. After dealing with various difficulties in 
connection with the supnly of electricity to small houses, Mr. Fedden 
comes to the following conclision : ‘‘ On financial grounds, I think the 
scope must, for the present, be limited to suitable areas where the supply 
mains are now laid, or within reasonable access. I recognise that the 
subject is important on the question of health, cleanliness and con- 
venience, and I shall be pleased to bring before the Committee, as an 
after-tho-war measurc, the most practicable and modern scheme dealing 
with this subject. j ° 

Stockton-on-Tees.— The Lighting Committee is to consider a 
scheme of the borough electrical engineer (Mr. J. J. Smith) for 
providing a supply of three-phase current from a sub-station in the 
borough. ; 

Mr. Smith reports inquiries from three different parts of the town, 
andit became necessary to make a decision that wherever it was possible, 
all future demands of moderate proportions should be three-phase 
current, because eventually that change would have to be made, and the 
longer it was delayed the greater would be the dislocation, and probably 
the greater the cost. Power should, therefore, be obtained to lay down 
a three-phase supply and to make provision for the reasonable power 
requirements of the district, as by that means only the electrice supply 
committee would be able to keep the distribution of electricity in their 
own hands. The Corporation should be able to buy from the owners 
of the large super-station in the district electricity at a rate which wold 
admit of them distributing the same in their area at a reasonable protit 
over and above the cost of distribution. In regard to one of the prospec- 
tive consumers, Mr. Smith suggested thet an extra high tension three- 
phase 11.000 volt main be run from the sub-station to the works, and 
that it be laid along a certain ronte: but a modified scheme was also 
submitted. The preliminary estimate of the full scheme is £10,150, the 
total cost to the Corporation being £8,409; and of the second, £6,490, 
the cost to the Corporation being £4,745. 

Stratford-on-Avon.—At last week's meeting the Council decided 
not to sanction any further increase in the charges of the Stratford- 
on-Avon Electricity Co. 5 

At the same mecting the Council approved increases in the Corpora- 
tion’s charges for gas, meter rents, &c. 

Wages in South Wales.—The Executive Committee of the South 
Wales and Monmouthshire Municipal Wages Board recommend that 
the applications from men in the electric and gas departments for a 
12} per cent. increase be granted. 


Worcester.— The Council has increased the salary of the city 
electrical engineer (Mr. C. M. Shay) by £100 a year, with two further 
annual increases of £50 in 1919 and 1920. 


Electric Traction. 


Edinburgh.—The following four candidates for the position of 
manager of thc city tramways have becn selected by the Tramways 
Committee :— 

Messrs. William Clough (Bury), Wm. J. M‘Combe (Hull), R. Sturt 
Pilcher (Aberdeen), and R. H. Wilkinson (Huddersfield). The matter 
was referred to a sub-committee to select two for final interview. 

L.C.C. Tramways.—The introduction of women tramcar drivers 
has been delayed by negotiations between the Ministry of National 
Service and the Trade Union concerned. 


Sheffield.—The Board of Trade has extended for one year from 
Feb. 14, 1918, the periods limited for the construction of certain 
tramway authorised by the Sheffield Corporation (Tramways) Acts, 
1907 and 1912. 


Tramway Workers’ Wages.—Bvy the new award on the demand of 
the tramway and omnibus workers for a 124 per cent. increase, the 
war bonus of £] a week is increased to 25s. a week. a 

In regard to women, it was stated on behalf of the employers st the 
hearing that they accepted the principle that in cases in which women 
are doing the same work as men, and doing it as efficiently, and provided 
their employment does not involve increased expenditure compared 
with the employment of men, they should be paid the same wages as 
men. They showed, however, that in the case of tramway and motor- 
omnibus undertakings a large number of women employees stay only a 
comparatively short time, and their attendance is less regular than that 
of men, necessitating the keeping of a large spare staff, which adds to 
the cost of employing women. Therefore, the claim that the award 
of March 8, 1918, should be revised so as to provide equal payment to 
women and men both as regards war wages and basic rates has not been 
established. o 

The result of the arbitration on the Liverpoool tramway emplvees’ 
wages question is a 5s. increase to the men and nothing tu the women. 


Imperial Notes. 


Hydro-Electric Power in Indja.—The Secretary of State for India 
(Mr. Montagu) recently announced that the Government of India 
would constitute a small committee of electrical, mechanical and irri- 
gation experts to visit the different provinces, and (after conference 
with the local officers) to examine promising sites and to report 
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-whether a detailed water-power survey is worth undertaking. The 
i local Governments are being asked to collect information in advance, 
in-order to facilitate the committee’s investigations. 
Mr. E. Batchelor, I.C.S., has written three pamphlets containing 
‘suggestions for developing the resources of the Central Provinces. 
Amongst the proposals is one for combined water works and hydro- 
- electric works at Chikalda, from which electrical energy would be supplied 
at l} annas (i4§d.) per unit. In a pamphlet on © The Silewani-Ghat 
hydro-electric power project in the Chindwara District,” the value of 
-cheap power in the manufacture of aluminium and ferro-manganese, 
for spinning and weaving and for lighting. heating and driving machines 
‘in small factories, is clearly pointed out. There are large deposits of 
bauxite in the Jubbulpore and Balaghat districts. Mr. Batchelor esti- 
mates that 5 kw.-years of power are required to produce | ton of alumi- 
nium from about 2 tons of pure alumina, and that current could be 
supplied at 0-2 anna per unit for this purpose. He estimates that 1 kw.- 
year will smelt about 4 tons of manganese ore, and produce 2 tons of 
-ferro-manganese from 50 per cent. ore at a cost of Rs. 55 at 0-1 anna 
per unit. In regard to spinning and weaving, the author states that the 
furthest town is 318 miles from the proposed power-station, there are 
only four towns at a greater distance than 200 miles, 18 towns between 
100 and 200 miles and 19 less than 100 miles. With transmission up to 
100 miles power could be sold for less than } anna per unit, and current 
for lighting, heating and small factories, could be sold at 24 annas per 
unit and give a profit of 10 per cent. 
-electric power would be 2 annas per unit. Pipe lines, plant, land, &e., 
bring the total capital cost up to Rs. 3,27,93,740 (£2,186,249), for a 
-scheme capable of developing 70,000 kw. continuously. 


Niagara Water Power.—The Ontario Government has issued an 
order authorising the generation of 150,000 H.P. at Nepigon, New 
Ontario, in arder to supply power for developing the mineral re- 
. sources of the district. 

The Ontario Government has also authorised an increase in the 
electrical equipment at Niagara Fells to the amount of £100,000, and 
the development of 300,000 H.p. on the Rideau and St. Lawrence rivers. 

Sir Adam Beck, chairman of the Hydro Commission, has telegraphed 
tothe chairman of the Power Committee of the House of Representatives 
at Washington that the Commission could supply the American side 
with 200,000 H.P. by the autumn of 1919, increasing by 30,000 H.P. a 
month until the maximum 30,000 H.p. was reached. It is hoped to 
have available in five vears 2,250,000 H.r., stated by Sir Adam Beck 
‘to be equivalent to 50,000,000 tons of anthracite coal. 


Foreign Notes. 


Electric Furnace Progress in Italy.— According to ‘‘ La Metallurgia 
Italiana,” there were 187 electric furnaces in operation in Italy at 
the end of 1917. 

The following types of furnace were in use: Angelini 22, Ansaldo 1, 
Bassanesi and Stassano-Basysanesi 40, Catani 2, Girod, 4, Héroult 14, 
Keller 10, Kjellin, 1, Iloa, 3, Sovranzi 1, Stassano 26, Tofani 5, and 
unnamed 58. Some furnaces are of 8 to 15 tons, many 3 to 5 tons, but 

-the majority are of between | and 2 tons canacity. 


Norway.— Financial statistics show that during the period 1897- 

1915 the number of industrial plants increased from 9,422 to 15,754, 
- or 67 per cent. 

During the same period the horse-power, both steam and electric, 
increased from 172,396 to 1,261,205, about 632 per cent. From 1900 to 
1915 the number of electric motors increased from 391 to 18,313, and the 

‘horse- power roughly from 3,900 to 243,000. 


Standardisation in France.—A Decree has been issued providing 
for the creation of a permanent Standardisation Committee, attached 
to the Ministry of Commerce. 

_ The Committee, which will study measures necessary to ensure 
‘Standardisation of mechanical and metallurgical construction, will 
consist of representatives from the Ministries of War, Commerce, Muni- 
tions, Marine, Public Works, Blockade, Colonies, Labour, Commerce, 
the Academy of Sciences, the consulting Committee of Arts and Manu- 
“factures, the Society for the Encouragement of National Industry, the 
‘Society of Civil Engineers, the Society of Electricians and the Society 
of Mineral Industry. 


U.S.A. Telegraphs and Telephones.—The Senate has passed the 
measure giving the Government control of the telegraphs and 
telephones during the war. - 


Miscellaneous. 


Alien Enemy Patents.—In the House of Commons on Thursday 
last, the Home Secretary (Sir Geo. Cave) announced that no further 
- applications by enemy aliens for patents would be received. Those 
received during ard prior to the war had been vested in the Public 
Trustee. l 
The Board of Trade have now revoked the general licenses of Dec. 7, 
1915, and Sept. 5, 1917, under which, subject to certain conditions the 
payment was permitted of fees, &c., due in enemy countries in respect 
an te grant, registration, or renewal of patents, designs and trade marks, 
-ahd also the payment in his Majesty’s Dominions and Allied territory 
‘On behalf of enemies of similar fees, &c.. in respect of such industrial 
"property. All such payments aco consequently prohibited in future. 


y 
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County of London Royal Engineer Volunteers.— We have received 
a neat booklet describing the work of the London Army Trdops 
Companies of the County of London R.E. Volunteers and it should 
assist in the recruiting necessary to bring the Corps up to full 
strength, which, we are informed, it is desired to do as quickly as 
possible. The headquarters are at Balderton-street, Oxford-street, 
W. 1. 


Fraudulent Use of Electricity.—-At Wallasey Police Court recently 
Albert Middleton pleaded to having fraudulently consumed Cor- 
poration electric current. 

Mr. Livsry (Deputy Town Clerk), who prosecuted, said defendant had 
occupied certain premises since Augist, but he had only been taking 
electricity for three weeks. He had connected his sitting-room and 
workroom with the main wires left in by the previous tenant. 

Defendant said he had accidentally discovered that the terminals 
were alive and he yielded to the temptation. 

He was fined £10, or 21 days imprisonment 


Inquest.— An adjourned inquest was held at Bradford last week on 
Wm. Hy. Kershaw, who was killed at Méssrs. Thwaites Bros. on the 
30th ult.. 

Evidence was given that deceased, who was at work in the transformer 
sub-station at the tirm’s works, went to test the high-tension cubicle. In 
order to discover a fault he went to the wheel switch, but it would not 
move. He then went to the back, unsere ved a steel plate, and entered, 
but immediately there was a sudden flash, every lamp going out. When 
Kershaw was extricated he was dead, his body being badly burned. 

Mr. A. Ryay, electrical engineer at the works, said it was not the duty 
of Kershaw to remove the back plate of the cubicle. 

A verdict of © Accidental death ” was returned. 


London Munition Workers’ Sporis.—In ccnnecticn with this sports 
meeting, which will be held on the Herne Hill track on the 27th inst. 
at 3 p.m., a very varied programme has been arranged, including 
four handicap events, eight scratch races and several novelty items. 
Of the last named, the ladies’ tug-of-war should be worth seeing. 
Particulars from the Hon. Sports Secretary, 24, Great Russell- 
street, W.C. 1. 


Educational. 


University of London.—The following awards have been made in 
the Faculty of Engineering at University College :—- a 

Archibald P. Head Medal and Prize, W. G. Heatly. Engineering 
Diplomas: Mechanical, M. Bindler, Civil and Municipal, F. Gutierrez 
(Special), W. G. Heatly (Distinction) and J. Leech. 

A Goldsmid Entrance Scholarship tenable in the Faculty of Engineering 
at University College, value £30 a year for three years, may be aw arded 
in September. Entry forms must be in by Sept. 10. 


G. E. C. Apprenticeship Scheme.—The London County Council has 
agreed to co operate with the General Electric Co. in an apprentice- 
ship scheme. 

The Company will zelect yearly about 12 apprentices from boys 
between 15} and 17 years of age, who are specially recommended by 
the principals of evening institutes, or by the headmasters of secondary 


‘or central schools, or have passed the London matriculation, or an 


equivalent examination. The Company will allow the apprentices 
facilities for attendance at evening classes on three nights x» week for 


three years. 

Manchester College of Technology.— The 1918-1919 session begins - 
on Oct. 3. The matriculation and entrance examinations will be 
held in July and September, and matriculated students may enrol — 


from Aug. 1. 7 : 

There are complete courses in mechanical, electrical and sanitary engi- 
neering, the chemical and textile industries, mining, architecture, &c. 
The college possesses well equipped laboratories and workshops for 
demonstration and original research. Particulars of university course 
or of part-time courses may be obtained from the Principal. 


Tenders Invited and Accepted. . 


Carbon Filament Lamps. l 
The COMMISSIONERS of H.M. Works, &c., invite tenders (until 


1] a.m. of July 30) for the supply of carbon filament tubular lamps. 
Forms of tender from the Controller of Supplies, King Charles-street, 
Westminster, SW. L See an advertisement. 


Turbo-Alternators, Water-tube Foilers, Economisers, &c. 

BELFAsT Corporation invite tenders for the manufacture and 
erection of two 6,000 kw. Turbo-alternators and one 30 kw. Balancer 
Booster; four Water-tube Boilers, Fuel Economiser, &c.; two 
steel Chimneys with Fans; two electrically-driven boiler-feed 
Pumps, Accumulators; three 500 kw. and five 1,000 kw. Rotary 
Converters, with Transformers, &c.; and two 250k.v.a, two 
350 k.v.a. and six 1,250 k.v.a. Static Transformers. Specifications, 
&c., from the consulting engineers (Messrs, Preece, Cardew, Snell & 
Rider), 8, Queen Anne’s-gate, Westminster, S.W. 1; or, Mr. T. W. 
Bloxam, M.I.F.E., city electrical engineer, Belfast. Tenders must 
be lodged at the Town Clerk’s office, City Hall, Belfast, by Aug. 16. 
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Transformers. 

The VicToR1IAN RarLway COMMISSIONERS invite tenders for the 
supply of 800 lighting transformers for signal system. (Contract 
No. 31,597). Specification from the Victorian Railway Commis- 
sioners, Spencer-street,j Melbourne, to whom tenders by ll am. 
Sept. 4. A copy of the specitication, &c., may he seen at the Depart- 
ment of Overseas Trade, 73, Basinghall-street, London, E.C. 


Diesel Engine and Alternator. 

GILLINGHAM (Kent) Council require tenders by noon July 22 for 
supply and erection of a combined 640 B.H.P. Diesel engine and 
alternator. Particulars from the Borough Electrical Engineer. 
Electrical Stores and Materials. 

The CHILIAN DEPARTMENT OF MATERIAL require tenders for the 
supply during 1918 of electrical articles for the Navy and the Talca- 
huano Naval Dockyard. Tenders to the Director of Material, 
Valparaisa, by 2.30 p.m. Aug. 13. Specifications from the Depart- 
ment of Material and the Talcahuano Naval Dockyard. 


HamMMERSMITH.—The Borough Council has accepted the tender of 
the Stirling Boiler Co. for a water tube boiler at £4,604. There 
were five tenders, varying from £3,725 to £6,187. 

MaipsTtone.—The Council have placed an order with the Pirelli- 
General Cable Works for the supply of 740 yds. of h.t. cable, at £603. 
‘There were three other tenders, at £790, £814 and £820. respectively. 


Appointments Vacant and Filled. 


Senior and junior draughtsmen are required by the City of 
Birmingham Electric Supply Department for the lay-out of a large 
electric power station. Applications to the City electrical engineer, 
Mr. R. A. Chattock, by the 26th inst. See also an advertisement. 

An assistant railway telegraph engineer is required for the Ceylon 
Government railway. - Salary £400 first and £500 second year, with 
free passages. Applications to Crown Agents for the Colonies, 4, 
Millbank, London, S.W. 1. See an advertisement. 

A technical assistant, with knowledge of switchgear, &c., is re- 
quired. See advertisemen’. 

A designing engineer is wanted by a large electrical firm in Lanca- 
shire. See advertisement. 

An electrical engineer, with knowledge of d.c. machine design, is 
required by Messrs. Siemens Brothers Dynamo Works, Stafford. 


Mr. A. Stonier has been appointed an assistant electrical engineer 
at Barnstaple at £180, rising by half yearly increments of £5 to 
£200 per‘annum. | , 
Business Items. | 
_ The new London offices of Messrs. Ferranti Limited are at 180, 

Fleet-street, E.C. 4. Telephone: ` City 7618.” 


Aa Electrically-Driven Air Com pressor.—Merers. Cerrard & Co. 
are agents for a small portable electrically-driven air compressor 
‘which is manufactured by the Black & Decker Mfg. Co., of Baltimore, 
U.S.A. 

The appliance, which is known as the “ Lectroflater,” is so designed 
that it can be readily converted into a vacuum pump, but it is mainly 
used for inflating pneumatic tyres, spraying varnish, &c. 

Hand-Operated Starting MRheostats—The British Thcmeon- 
Houston Co.'s descriptive list No. 5,100, which has heen recently 
issued, gives particulars of their hand-operated starting rheostats 
for continuous-current motors. 


Mechanical Elast Furnace Charges.— Messrs. Head, Wrightson & 
Co. are constructing two Wrightson Ringquist mechanical blast 
furnace charg: rs for Baldwins (Ltd.) and one for Messrs. Bell Bros. 

The charges are guaranteed to carry 20 skips (160 tons) of ore per hour, 
and the three are electrically driven. 


Municipal Accounts. 


Barking.—The accounts of the electricity department for the year 
ended March 31, 1917, show gross capital expenditure £78,218 (in- 
crease £11,426), of which £36,282 has been redeemed. 

Revenue was £13,898 (compared with £12,663 in previous vear). and 
working and general expenses were £12,063 (£11,216). Interest required 
£1,610 (£1,132), repayment of principal £3,540 (£2,784) and other charges 
£293 (£527), the net result being a deficit of £3,609 (£2,997). Total costs 


were 2-115d. (2-130d.) per unit sold exclusive and 3-070d. (2-974d.) > 


inclusive of capital charges. Units generated were 1,670,740 (1,628,577) 
and sold 1,368,609 (1,263,944). Total maximum demand was 550 
(620) kw. 

Carlisle—The accounts of the electricity supply department for 
the past year were adopted by the Council last weck. 

The chairman of the Electricity Committee (Mr. Gibbings) stated 
that the number of units sold and the income showed an increase over 
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the figurer of any previous year, and in-spite of increased expenses, the 
net profit was £1,295, against a loss in the previous year of £196. The 
undertaking continued to make steady progress, and the cost per unit 
sold had been reduced to the lowest record of pre-war conditions. The 
chief increases of expenditure were coal and wages, and he feared they 
had not vet reached the limit on either of those items. To meet the 
increased cost they had had to increase the charges 25 per cent. over 
pre-warrates. The Committee recommended that the net profit be added 
to the balance, making £7,000 to be carried forward. With regard 
to the future of electricity, there were large developments looming in 
the future, and that made it all the more-necessary that the undertaking 
should be placed on a thoroughly sound business footing. In conclusion 
he expressed the Committee's appreciation of the excellent services 
rendered by the chief engineer (Mr. Purse) and the staff under most 
difficult conditions. The successful result of the year’s working had only 
been attained by the strictest economy and closest attention to detail. 


Nottingham.—The tramway accounts for the vear ended March 3} 
(adopted by the Council on 3rd inst.) show gross capital expenditure 
£735,643, of which £220,365 has been paid. 

Revenue was £238,867 (compared with £203,155 in previous year), and 
working expenses were £155,484 (£138,716). Interest required £16,638 
(£16,495) and repayment of capital £24,174 (as in previous year, leaving 
£42,569, of which £16,000 (£10,000) has been contributed in aid of rates. 
and £26,569 (£13,768) carried to reserve. Revenue was 15-18d. (12-94d.) 
per mile and expenses were 9-8Sd. (8-44d.). Passengers carried were 
52,690,881 (47,480,934) and car-miles run 3,776,275 (3,766,411). 


Sheffleld.—The accounts of the Corporation tramways de nt 
for the year ended March 25 show gross capital expenditure £1,250,495 
(increase £14,129), of which £525,042 is repaid or in sinking fund.. 

Revenue was £601,445 (compared with £525,685 in previous year) 
and working expensas were £413,729 (£335,765). After‘ providing for 
war allowances (£11,036), income tax, interest and sinking fund, the net 
balance was £83,903 (£88,478), of which £36,085 (£34,698) has been 
placed to renewals fund and £36,121 (£40,097) contributed in aid of 
rates. Revenue per car mile was 14°632d. (13-058d.) and working 
expenses, including power, were 10-172d. (8-340d.). Passengers carried 
were 153,506,213 (142,551,547), car miles run 9,761,994 (9,662,012) 
and units used 23,209,428 (22,479,225). i 


Sunderland.—The income of the electricity department for the 
year ended Mareh 31] was £85,324 and the gross profit £34,123. 

After paying £10,513 for interest, the balance was appropriated as 
follows: £17,816 for repayment of loans, £120 redemption of lands, 
£3,825 superseded plant, cables, &c., and £668 for depreciation of stock. 
Revenue contributions to capital outlay amounted to £6,428... Maximum 
load was 7,400 kw. (6,700 kw.), load factor 26-72 (26-53) per cent. and. 
kelvins sold were 17,320,000 (15,610,000). 


Companies’ Meetings and Reports. 


Callender’s Cable & Construction Co.. (Ltd.) 


The 22nd annual general meeting of this company was held on Thurs- 
day, 11th inst., Sir T. O. CALLENDER, J.P. (managing director), presiding, 
in the absence of Sir Fortescue Flannery through indisposition. 

The SECRETARY (Mr. Howard Foulds) having read the notice cor- 
vening the meeting and the auditors’ report, 

The CHAIRMAN, in moving the adontion of the report and accounta 
for the vear 1917, said he regretted that these had been unavoidably 
delaved by reagon of the many troubles caused by the war. but he felt 
sure the shareholders would be satistied with the report and balance-sheet. 
Great difficulties had accompanied all engineering work during 1917, and 
these difficulties had affected all the operations of the company through- 
out the vear, and the result obtained had only been got by much worry 
and anxiety, hard labour and long hours. While the amount of their 
output had been very great, he did not think the profit made was really 
commensurate with the work done, but they were all controlled by 
Government, and at times were subjected to the heavy hand of those in 
authority. That had been especially the case in regard to labour. 
Awards had been given which had been entirely unexpected. and had 


-applied to men and to industries to which evidently they were never 


originally intended to apply. In addition, awards had been dated back 
many months, and that had hit them very heavily in some depart ments. 
They were endeavouring to pass on these claims to the Ministry, becana 
they held that as the Government imposed upon them certain additional 
expenses, they (the Government) should bear those expenses when it 
came to paving for the goods : and though the Government had said they 
would probably do so, up to the present they had been strangely di ttdent 
in regard to parting with the extra money. All the factories in which 
they were interested had been kept very busy thronghout 1917, and the 
outlook for the current year was also satisfactory. Their foreign work 
had been greatly hampered since the beginning of the war, but he was 
pleased to say that they had managed to keep their connections going. and 
things were getting a little better with regard to sending materials to 
certain parts of the world. He wished to put on record how much they 
appreciated the work that had been done by their representatives abroad, 
especially in India. 

While they were busy at the moment, they all recognised that at the 
end of the war they would have to face entirely new conditions. They: 
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would have to start again the commercial business which they had built 
up in the course of many years. While they were making all their 
arrangements to that end, one point that struck him very forcibly was the 
difficulty under which they would labour by reason of the Government 
having taken from them so much of the profit which had been made. 
They were reduced practically to their old standard of profits, and out 
of the little surplus remaining they had had to spend large sums on new 
machinery and various other appliances. Although they were in nego- 
tiation with the Government in regard to that, they could not hope to be 
put into the happy position when peace came of having sufficient funds 
-in their coffers to be able to fight the enemy they certainly would have at 
their gate. They would have nv large reserve to meet the reconstruction 
of business which had been so much talked about. The various gentle- 
men who came to London and who discussed what was to be done 
seemed to forget that there would be some difficulty in reconstructing 
business when they and companies like them had had all the funds which 
they might have had for reconstruction purposes taken away for income 
tax, excess profits duty or munitions levies. German companies in the 
same line of business as themselves showed immense and apparently 
liquid reserves ready for immediate use, and which they stated openly 
were intended to be used in the rehabilitation of German trade in various 
parts of the world. When peace came it would be necessary to approach 
the shareholders and ask them to approve of raising furthor capital. 
Though they could carry on at present, it would be a very different case 
when they were again in open competition for ordinary commercial 
business, and their resources would probahly have to be considerably 
increased ; but he felt sure that the assistance of the shareholders would 
not be found wanting. In order to consolidate their business and prepare 
for future work in the post-war period, they were making some alterations 
in their management. He proposed to continue to hold the position of 
managing director, and the board desired to have Mr. Peterson and Mr. 
James Callender as managers of the company, while Mr. (‘harles Pipkin 
would be brought in as assistant manager. They would probably, as 
time went on, increase the number of their assistant managers. 

The CHAIRMAN then dealt with the items in the directors’ report 
(abstracted in our last issue), and said the figures showed that in the end 
they were about £4,000 better than last year. The report and accounts 
were adopted, and it was also resolved to pay a final dividend of 16 per 
cent., making with tho interim dividend of 5 per cent. already paid 20 per 
cent. for the year, and alsa a bons of 5s. per share on the ordinary shares. 


At an extraordinary meeting which followed, resolutions were passed 
approving a scheme for the reorganisation of the capital of the company 
by capitalising £175,000 of the reserves and issuing to the ordinary 
shareholders the amount so capitalised in fully-paid ordinary shares. 
Each ordinary shareholder will receive one fully-paid ordinary shares of 
£5 for-every ordinary £5 share now held. Owing to the decision of the 
Treasury the subdivision of the shares into £1 shares must be postponed. 


ARBROATH ELECTRIO LIGHT & POWER CO. (LTD.)—The report for 
1917 states that the quantity of current sold during the year was very 
satisfactory, but the cost of generation was much higher than formerly. 
There were a good many applications for current during the year, but 
Government restrictions precluded their acceptance except in special 
circumstances. The year’s profit was £2,830, and the directors propose 
a dividend of 5 per cent. (less tax) on the ordinary shares. 


BARCELONA TRACTION, LIGHT & POWER CO. (LTD.)—In conse- 
quence of the war conditions it-will not be possible to resume interest on 
the bonds on Dec. 1, but a plan is under consideration Dy the bond- 
holders’ committee to pay in cash a portion of the interest, commencing 
Dec. 1, 1918, with compensating arrangements for deferring payment of 
the full interest; 


BOMBAY ELECTRIC SUPPLY & TRAMWAYS CO. (LTD.)—The total 
revenue for the past year (including amount represented by sale of 
current to the tramways) was £439,850—an increase of £66,383 over 
previous year. The total expenditure was £183,457, increase £26,769. 
The net receipts were £256,393, increase £39,614. Interest on deben- 
tures absorbed £33,821, and after providing for depreciation (£43,333), 
capital amortisation (£16,340), balance of English excess profits tax for 
1915 assessed and paid in 1917 (£2,633), for English excess profits tax for 
three months to March 31, 1916 (£19,000), Indian super tax (£3,474), 
and annual contribution to officers’ and employees’ provident fund 
(£3,537), the available balance of profit is £143,250, and with amount 
brought forward (£5,214), the available total is £148,465. The directors 
recommend payment of the full dividend on the 6 per cent. cumulative 
preference shares (£35,997) and a dividend (both free from all income tax 
to shareholders domiciled in India) on ordinary shares at the rate of 
10 per cent. per annum and a bonus of 4 per cent. per annum (£100,800) 
and a bonus of one month’s pay to the Company’s officers and employees, 
(£4,900), leaving to be carried forward £6,768. 


CROMPTON & CO. (LTD.)— At the mecting on Tuesday the chairman 
(Mr. C. F. Tufnell) said that the directors were not yet able to issue tho 
accounts for the year ended March. 1917: The business continued to 
make progress in a satisfactory manner. Compafed with the year ended 
March, 1916, the out put from the works for the year ended March, 1918, 
showed an increase of 98 per cent., while the work in hand at present 
was more than double the figure at which it stood in March, 1916. The 
directors had given notice to the debenture holders to repay the £109,000 
5l per cent. first mortgage debentures in September next, when they 
would increase the issue from £100,009 to £150,009 at 6 per cent. The 
Prospects for the current year were good, and, so far as regarded trading 
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when the war was over, all he need say was this : If trade was good the 
company would be in a position to profit by it, and if trade was bad — 
an unlikely contingoncy, in the opinion of many—he could, at any rate, 
assure the shareholders that the company’s organisation and the arran gee 
ments made during the last few years would stand them in very good 
stead. 

EDMUNDSON'S ELECTRICITY CORPN. (LTD.)—After providing for 
income tax and mortgage and debenture stock charges, the net profit 
for the year ended March 31 amounts to £12 208. 16s. 5d., compared with 
£12,293. 16s. 9d. for the previous year. With £4,918. 19s. 3d. brought 
forward, the total amount available is £17,127. 15s. 8d. The directors 
recommend payment of the year’s cumulative preference dividend 
(£12,000), leaving £5,127. 15s. 8d. to be carried forward. The tutal load 
connected to the mains of the subsidiary and other companies of the 
Corporation was 106,654 kw. against 99,095 kw. in 1916, and the gross 
profit of the companies was £203,600 against £187,441. 


FELLOWS MAGNETO CO. (LTD.)—The report for the 18 months ended 
Dec. 31 last states that since the inauguration of the Company the new 
factory has been purchased at a cost of £8,000. Large extensions were 
undertaken, but delays incidental to the war, interfered with the output 
of magnetos until April, 1917. In February last an official award was 
made on the subject of excess profits tax, entitling all magneto manu- 
facturers to an increased standard rate of profit in view of the importanoe 
of the industry. The available profit is £8,514, after allowing £4,361 for 
depreciation and the writing down of preliminary expenses, &c. The 
directors recommend a final dividend of 5} per cent. on the cumulative 
participating preferred shares, making 9} per cent., and a dividend of 
15 per cent. (both less tax) on the ordinary shares, and to carry forward 
£1,182. 

IMPERIAL TRAMWAYS CO —The past year's receipts of the Middles- 
brough, Stockton & Thornaby Electric Tramways were £82,798, increase 
£12,565, total number of passengers carried was 13,219,147, increase 
368,592, and net profit was £16,540, against £14,229. Net revenue 
account shows an available balance cf £22,268. The directors recom- 
mend a dividend for the year at 2 per cent. on the ordinary shares (less 
tax) and to carry forward £143. 


MAROCONI'S WIRELESS TELEGRAPH CO. (LTD.)—The net profit for 
1917 amounted to £383,835, which, added to balance brought forward, 
leaves £763,942. Deducting the preference dividend and the interim 
dividend of 5 per cent. (paid in February), £685,307 is available for 
distribution. The directors recommend payment of further dividends 
of 15 per cent. on the ordinary shares (making 20 per cent. for year) and 
of 10 per cent. on the preference shares (making 17 per cent. for year) 
leaving £476,904, df which it is proposed to transfer to general reserve 
£100,000 and to carry forward £376,904. The general reserve will then 
stand at £1,100,000. Owing to unfavourable rates of exchange large 
Raums of money received in foreign countries continue to be invested 
temporarily or placed on deposit abroad. The loss represented by 
rates of exchange calculated at Dec. 31, 1917, has been written off against 
profit and loss account. The Company is still without any remuneration 
or compensation from the Government for the use since the b2ginning 
of the war of the Company's high power stations and for the ccnsiderable 
servicus which have been rendered. The negotiations witu the Post 
Office for compensation in respect of their repudiation of tho contract 
for the Imperial chain of stations, proved abortive, and the Company 
found itself compelled to proceed with its Petition of Right. The 
amount of damages to be paid to the Company will be decided by the 
referee appointed by the Court. The Marconi International Marine 
Communication Co. has continued to show very substantial development, 
and dividends for the past year amounting to 15 per cent. have been 
paid. The French Company (Cie Française Maritime ct Coloniale de 
Télégraphie sans Fil) has declared a dividend for 1917 at rate of 20 pe: 
cent. on the ordinary shares and 281-25 francs per share on the founders’ 
shares. The Amalgamated Wireless (Australasia) Limited has declared 
a dividend of 5 per cent. for year ended June 30, 1917. The Marconi 
Wireloss Telegraph Co. of America has declared a dividend of 5 per cent. 
for 1917. The Russian Company, The Société Russe des Télégraphes 
et Téléphones sans Fil, declared no dividend for the past year. . 


SINGAPORE ELECTRIC TRAMWAYS (LTD. )— At the meeting on Tuesday 
it was reported that after charging debenture interest, depreciation and 
royalty to municipality on tramway profits for 1916 the year’s 
profit was £4,274, and with £7.946 brought in, the available balance was 
£12,221. After allowing £5,000 for dividend paid in July and £3,000 


‘transferred to depreciation, the balance of £4,221 was carried forward. 


Car mileage decreased 108,292 : passengers per car mile wero 6-53, against 
6-19; power expenses £21,803 (against £17,005) due to cost of coal. 
Sales of energy for lighting and power increased £1,289 to £14,611. 
Abnormally high price of coal greatly increased cost of energy, and at 
close of vear current was being supplied under contract to Singapore 
municipality at.a los}. Position was put before Commissioners, who 
declined to agree to any increase in rate at which electricity was supplied 
although the net profits to the municipality for 1917 in their electric 
department were £10,614. In December the crank shaft of a Diesel 
engine broke and the engine was still out of commission, the bulk of the» 
energy required being produced by the steam sets. 

SWANSEA IMPROVEMENTS & TRAMWAYS OO. (LTD.)—The net result 


of the past year's operations is a divisible balance of £13,464, compared 
with £13,571 in the previous year. A sum of £3,000 has been placed to 


reserve and a dividend on the ordinary shares for the vear at the rate of 


6 per cent. has been declared, leaving £2,654 to carry forward. 
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TELEPHONE COMPANY OF EGYPT (LTD.)—A dividend of 6 per cent. 
46s. per share), tax free, has been declared on the preferred and deferred 
‘shares, making 10 per cent. for vear; £12,797 has been placed to income 
tax account, £83,446 has been reserved for excess profits duty (1916), and 
£111,577 carried forward. In January a resolution was passed for the 


sale of the undertaking to the Egyptian Government. 


UNITED ELECTRIC TRAMWAYS OF MONTEVIDEO, (LTD.)—The gross 
receipts of the tramway svstem forthe vear to Oct. 31, 1917, were 
$1,691,217 (against $1,634,537 in 1915 16). operating expenses were 
$1,236,993 ($1,122,715) and net receipts $454,224 (S511,822), or £96,644 
(£108,898), The passengers carried were 44.883.520 (42.747.070) and 
car-miles run 7,511,883 (7,512,189). The heavy increase in operating 
expenses (due to high cost of fuet) is more than double the increase in 
gross receipts. The difficulties of obtaining supplies of material for 
the proper maintenance of the plant continue, and shipping facilities are 
increasingly restricted. The amount receivable from La Sociedad Com- 
ercial de Montevideo in respect of revenue was £75,164. After providing 
for administration expenses and charging £48,108 for debenture interest. 
the credit balance is £27,374. making. with £12.814 brought forward, 
a total of £40,188. After providing for redemption of debenture stock 
and of the preference and ordinary share capital and for renewals and 
contingencies, £13,296 haw been carried forward. Owing to abnormal 
conditions no distribution on the preference shares was recommended. 

Mr. GEO. BALFovr, who presided over the meeting. said the item of 
expenditure which showed the largest increase was fuel. The average 
cost of coal during the year was 104s. 7d. per ton, compared with 40s. 6d. 
in 1914. During the six months to April 30, E818, the average price had 
increased to [44s. 4d. per ton: et the present price it was about 165s. per 
ton, and even then it was difficult to obtain the necessary fuel Freight 
was approximately 120s, per ton. es compered with the pre-war figure of 
from ]2s. to 14s.) The increase due to wages represented slightly over 
14 per cent. of the total increase and, together with the increased cost of 
coal, accounted for 97 per cent. of the total increase in expenditure. The 
Government of Uruguay was considering another Bill with a view ù 
instituting a compulsory rest dav and restricting the totel hours of 
labour to eight hours per day for five days a week and six hours on the 
sixth day. Should it pass, the company’s emplovees would be compelled 
to take the rest at their own expense, as the company was no lonver in A 
position to bear additional burdens until the authorities authorised the 
company to increase passenger feres. 

WOKING ELECTRICITY SUPPLY CO. (LTD.)—Mr. John. who presided 
over the annual meeting last week, stated that the revenue for 1917 was 
£24,702 and the expenditure £17,376, leaving £7,326. with balance 
brought forward, &c., and amount transferred from reserve account 
(£1,669), the available total was £9.809. The directors recommend 
payment of dividends of 6 per cent. on the preference and 5 per cent. on 
‘the ordinary shares, carrying forward £470. There had been an advance 
in total revenue of £3,521, but coal had cost £5,346 more than in 1916. 
A 1,000 kw. turbo-generator had been installed and would effect a large 
saving in the cost of generation. Coal rationing and the compulsory 
restrictions on the use of electricity were bound to affect the future out- 
put, «bout 50 per cent. of which now went to factories, Their engineer 
(Mr. Joyce) had resigned, and he had just been succeeded by Mr. Woods. 


New Companies. 


ANTI-RUST & METAL DEPOSITION CO. (LTD.) (150,757.)—Private 
‘company. Reg. June 19, capital £11.000 in 4,000 preference shares of 
£1 and 7,000 ordinary shares of £1 each, to carry on the business of 
‘rendering all kinds of machinery, plant and apparatus rust-proof and 
metal deposition in all its branches, mechanical, electrica! and general 
‘engineers, &c. First directors are W. McArthur, F. W. Kerr and H. M. 
Read. Reg. offices: 72, Granville-road, Cricklewood, N.W. 2. 


EDINBURGH ELECTRICAL ENGINEERING 00. (LTD.) (10,065)-— 
Capital £2,000 in £1 shares, to facilitate during and after the war the use 
-of the joint resources of a group of clectrical contractors for undertaking 
urgent repair and other clectrical and allied work on ships and on shore. 
Private company. 


J. B. HOLDEN (ENGINEERS, GREAT BRIDGE) (LTD.). (150,555).— 
Private company, reg. May 28, capital £5,000 in £1 shares, manufacturers 
‘of and dealers in case hardening pots and enamelling stoves, sheet iron 
‘workers, mechanical, electrical and constructional engineers, &c. 


METALLURGISTS (LTD.) (150,599.)—Private company. Reg. May 31> 
capital £12,000 in 6,000 7} per cent. tax free participating preference 
‘shares of £1 each, 5,000 ordinary shares of £1 each and 10.000 deferred 
shares of 2s. each, to carry on any business in connection with processes 
for depositing metals on internal combustion engines and manufacturing 
such engines and their component parts, &c., and to adopt an agreement 
between Sherard Cowper Coles and J. Porter. First directors are Sherard 
Cowper Coles (technical director) and Gustave E. de Brunner (adminis- 
‘trative director). Reg. office: 35, Long Acre, W.C. 2. 

TARANTO TRAMWAYS & ELECTRIC SUPPLY CO. (LTD.) (150,704)— 
Reg. June 11, capital £100,000 in £1 shares, to acquire a concession 
granted by the municipality of Taranto, Italy, to construct, equip, main- 
tain and work electric tramways, &c. Agreement with Rhys-Jones, 
McTaggart & Co. 

TELEPHONE TGIRD HAND (LTD.) (150.680).—Private company. Reg. 
June 7, capital £100 in £1 shares. Owners of patents, &c. First 
‘director, A. E. Ford. Reg. office; 42, North Audley-street, W.1. 
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City Notes. 


a 

CENTRAL LONDON RAILWAY CO.—The directors have declared an 
interim dividend on the undivided ordinary stock of 1} per cent. and on 
the preferred ordinary stock of 2 per cent. 


CITY & SOUTH LONDON RAILWAY CO.—The directors have declared 
interim dividends on the 5 per cent. preference stocks of 2} per cent. and 
on the consolidated ordiniry stocks of ?} per cent. 

EDISON SWAN ELECTRIC CO. (LIMITED & REDUCED).—A petition 
for confirming a resolution reducing the capital from £888,071 to £698,307 
will be heard by Mr. Justice Astbury on 30th inst. 


ENGINEERING AMALGAMATIONS.— Arrangements have been sanctioned 
by the Higa Court for amalgamating the businesses of Messrs. Ruston, 
Proctor & Co, (Ltd.) and Richard Hornsby & Sons (Ltd.), of Grantham. 

FRASER & CHALMERS (LTD.)—A dividend of 7} per cent., less tax. 
has been declared on the preference shares. 

LONDON ELECTRIC RAILWAY CO.—Interim dividends of 2 per cent. 
have been declared on the 4 per cent. preference stock and of } per cent. 
on the ordinary shares. 

MADRAS ELECTRIC SUPPLY CORPN. (LTD.)— A dividend of 4 per cent. 
(9 $.5d. per share) has been declared on the ordinary shares: £7,000 
placed to depreciation and renewal fund and €5,727 carried forward, 

METROPOLITAN DISTRICT RAILWAY CO. — Interim dividends have been 
declared on the 4 per cent. guaranteed stock of 2 per cent., on the 4) per 
cent. first preference steek 2} per cent., and on the 5 per cent. second 
preference stock 1! per cent. 

UNDERGROUND ELECTRIC RAILWAYS CO. OF LONDON (LTD.)— 
Interest on the 6 per cent. first cumulative income debenture stock will 
be paid on Ang. 31 at 3 per cent.. and coupon No. 21 off the 6 per cent. 
income bonds will be paid at 2 per cent. on Sept. Z | 


The Round Table. 
By “kVA.” 


Epitaph for any Mainsman:; ‘ A man of burrows and acquainted 
with sheaths.” 


+ * * * 

The rationing of fuel is causing a great commotion just now. 
The following from ** The English Mechanic ” is indicative of public 
fecling on the matter :— 


Savixe LicHt.—I want to reduce mv electric-light bill within the 
limits of the coming rations! Any hints will oblige, especially in 
passages and bedrooms. (me tells me by having switches I can reduce 
the light down to any desired point. Another says I shall save no 
current by thus doing, and only pav away money for switches for nothing. 
Is this so?) Gas I am hopeless about. I have long given it up. finding 
all recommended save-alls meant bigger bills and worse light. —Grum bler. 

* * * * 

The ‘ Daily Chronicle ” publishes the following, which may be 

used hy any electrical manufacturer just now :— 
Keep vour temper, gentle sir, 
Writes the manufacturer. 
Though your goods be overdue 
For a month, or may be two, 
We can't help it. Please don’t swear ; 
Labour's scarce and looms are rare. 
Can't get varns, can’t get dves ; 
These are facts, we tell no lies. 
Harry's drafted, so is Bill: 
All our work is now uphill. 
So your order, we’re afraid, 
Mav be still a bit delayed. 
Still, you'll get it, don’t be vexed ; 
May be this week, may be next. 
Keep on hoping. Don’t say die ; 
Wc Il send your order by-and-by. 
* * * * 


ThirtySeven Years Ago. 
[From Tue Evectrician, July 16, 1881.] 


THe ELECTRIC LIGHT AND AFRONAUTS.—At the exhibition the 
Academic d'Aerostation will conduct ascents by night, im which 
lighting by electricity will form a prominent feature. 

THE Comet.—The first observer of the comet that has lately 
visited us, and is still to be seen, was, we believe, Mr. Newall, of 
Gateshead, the well-known maker of lightning conductors and 
cables. Mr. Newall has a small observatory of his own at his works 


` at Gatesgate, near Newcastle-on-Tyne. 


QuicK Work.—The result of the Derby was transmitted to New 
York in wonderfully quick time, The following are the times of 
receipt and despatch of the message announcing the victory of 
Iroquois to the New York “ Telegram”: ‘* Horses got away at 
10.21.56 New York time. Iroquois passed winning post 10.23.55 
New York time. Result reached New York 10.24. Time occupied 
in transmission, 5 seconds.” 
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Notes. 


Engineers’ Protective Associations. 


A Goop deal of discussion has taken place recently in regard 
to the formation of bodies which, technically speaking, would 
be trade unions to protect the position and raise the status 
of electrical engineers. The Institution of Electrical Engineers 
has taken some steps in this direction, and there are already 
in existence the Electrical Power Engineers’ Association, which 
has met with a considerable measure of success, and the Chief 
Technical Assistants’ Association. These Associations so far 
have recruited their membership from engineers engaged in 
electricity supply, and it was felt desirable to enlarge the 
scope so as to include electrical engineers engaged also in 
manufacturing.” In order to avoid multiplication of associa- 
tions the Council of the Institution of Electrical Engineers 
have made an attempt to draw into a more comprehensive 
scheme all those who are interested. In this attempt some diff- 
culty has been experienced. These difficulties, however, 
seem now to have been overcome by a conference (held by 
Invitation of the Institution) of representatives of the Asso- 
ciated Municipal Electrical Engineers of Greater London, the 
Chief Technical Assistants’ Association and the Electrical 
Power Engineers’ Association. As will be seen by a report 
which appears in another column, this conference decided that 
one single protective association should be formed for the 
whole electrical supply industry. For the time being the 
title and constitution of the Electrical Power Engineers’ 
Association are to be adopted. Perhaps the most important 
question is that of qualification. It has been agreed that all 
hew members elected after Dec. 31, 1921, will be required to 
have passed the A.M.I.E.E. examination or an equivalent. 
It is no doubt desirable that these should be a link of this 
kind between the Association and the Institution. The only 
difficulty that may be experienced is that the membership 


may be somewhat restricted thereby, so that effective action 
is hampered. In other words, it is always desirable in a 
movement of this kind to make the net sufficiently large to 
embyace all those who go to make up the staff and employees 
of the section concerned. 


a 


Commerce and the University of London. 


Last week a meeting was held at the London Mansion 
House, at which Mr. A. J. BALFOUR was the chief speaker, 
in favour of the University gianting degrees in commerce. 
It is rather curious, considering that London may be regarded 
as the commercial centre of the world, that the lead should 
have been taken in this direction by some of the younger 
provincial universities. It will no doubt be said that the 
Senate of London University are conservative in their actions 
and that they felt it necessary to be convinced of the value 
of such degrees before taking any steps to found a corres- 
ponding faculty. Onthe other hand, it may be that the Senate 
are so constituted that the members have failed to realise the 
importance of encouraging the study of commerce. We can 
quite imagine that the subject does not appeal, for example, 
to eminent medical men, or possibly to those who are eminent 
in law; and in all probability professors who are engaged in 
pure science would regard the subject as entirely unscientific 
and, therefore, not to be encouraged. There are indeed 
several points of view, as Mr. BALFouR made clear. To start 
with, there is the large question whether education of this 
kind is an advantage. We now have a broader experience 
to go upon than we had some 20 years ago. The value, for 
example, of university training in engineering is now recog- 
nised. It is not sufficient merely to pick up knowledge in 
the shops. Although university training will not provide 
gifts which Nature has not given, it is nevertheless true that 
if two groups of individuals are taken of equal mental calibre, 
the group that is educated to the standard of university train- 
ing will have the advantage of the group that has had no 
such training. As to the scientific aspect, it may certainly be 
contended that a knowledge of commerce, and all the opera- 
tions that commerce implies, is very closely akin to a know- 
ledge of political economy which has long ago been recognised 
as a university subject. There is no good reason, therefore, 
to regard commerce as one of those inferior subjects which 
should not find a place in the university calendar. Probably 
the most important point, which was also emphasised by 
Mr. BALFOUR, is that the training given should have a really 
broad foundation. There should be more in the subject than 
the consideration of £ s. d., for it is certainly the case that the 
best work, generally speaking, is obtained from those who 
have the broadest knowledge as well as the specialised know- 


ledge which is essential. 
—— 


Electric Furnaces for Forging. 


So far as we are aware, electric furnaces have hot been used 
seriously for forging hitherto; but from an article by Mr. 
W. S. Scott, which appears in another column, it will be seen 
that the development of this process is taking place in the 
United States. The objection to gas-heated furnaces is that 
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oxidation takes place, and there is also a lack of uniformity 
of temperature. These difficulties are obviated in the electric 
furnace. On the other hand, resisters of the wire type are 
inapplicable a {such temperatures, and resisters of the carbon 
. type may give trouble. It has been found that the carbon or 
graphite used for such a purpose must be very pure, and, even 
if this material is obtained initially pure, any slag or ashes 
resulting from the operation of the furnace soon cause the 
formation of clinker, which rapidly extends through the 
granular mass, resulting in failure. It has also to be remem- 
bered that resisters of this type have a negative temperature 
coefficient, and consequently, although the surface temperature 
may be, say, 1,800°F., the temperature in the bottom lavers of 
the resister may be as high as 3,600°F., due to the fact that as 
the temperature rises the resistance becomes less and the bulk 
of the current is therefore carried by the hotter parts of the 
resister. Such a high temperature may cause trouble with the 
refractory materials. For these reasons it has been found that 
silicon carbide is a more suitable material. Its temperature of 
decomposition is very high ; it may be moulded in block form, 
thus allowing the heating element to be placed in any desirable 
position around the heating chamber, and, due to the high 
tensile strength of the material, the roof of the heating chamber 
may be made out of these resister blocks. An interesting 
account is given of the results obtained, and it is stated that a 
furnace efficiency of 41 per cent. resulted. Assuming that 
electrical energy can be purchased at a sufficiently low rate, 
this type of furnace adds another to the many applications of 


industrial electric heating. ; 
a 


A Super Power Station at Nottingham. 


THE reputation of Nottingham from the point of view of 
electric power has recently been under a cloud and subject to 
a good deal of criticism. Now it seems there is a desire to 
place the centre of the lace-making industry in the up-to-date 
position of having a large power station. There is much to 
be said in favour of a station of this character in this particular 
area, as it may very suitably be placed on the River Trent, 
though whether the river would be sufficient to provide con- 
densing water for a really large power station may be open to 
question. Be this as it may, the river would certainly provide 
a considerable amount of condensing water, which could be 
supplemented by cooling towers. In the surrounding dist ict 
there are a number of large collieries and iron works with 
power stations of their own, and in all probability these would 
purchase further power, even if they did not actually give up 
their own supplies. An interesting feature of the proposed 
scheme is the suggestion that low-grade fuel should be used 
from the Butterley collieries. There is a large quantity of 
this fuel, known as “ top hard slack,” amounting to some 
700,000 to a million tons annually. It is proposed that this 
should be utillsed in producers, thus yielding 100,000 cubic 
feet of gas per ton of coal, the gas being of a calorific value 
of 135 B.Th.U In addition, there is an inferior coal known 

s ‘ Jacks,” which is a bastard cannel, and which is stated to 
yield 70,000 cubic feet of gas per ton. The Committee to 
which the scheme has been referred appear to have compre- 
hensive ideas,as they propose to utilise gas from the coke ovens 
and blast furnaces in addition to the gas which would be pro- 
duced at the power station. Apparently the present idea 
is to use ordinary recovery producers so that a vield of 60 to 
70 lbs. of ammonium sulphate would be obtained per ton, 
and not to introduce low temperature carbonisation. It 1s 
possible, however, that the advantages of the latter method 
may vet be considered so that fuel oils may be obtained in 
addition. We do not know how far the whole scheme has been 
worked out in detail. There is always the difficulty that 
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low grade fuel, however tempting from certain theoretical 
aspects, Is very much handicapped on account of the large 
capital involved per ton of fuel handled, and equally the low 
yield of by-products per ton of coal. In other words, in our 
present state of knowledge, low grade fuel means inefficient 
use of capital which may result in a secious handicap. 


— a oe 


The Carnegie Institution and Terrestrial Magnetism.— 
The annual report of the department of terrestrial magnetism 
at the Carnegie Institute for the year 1917 again contains a 
great deal of useful information on terrestrial magnetism, a 
feature being the data collected at sea, through the observations 
of the * Carnegie ` and the “ Galilee.” Errors in magnetic 
charts appear to have arisen through the absence in the past 
of a systematic magnetic survey at sea, reliance being placed 
mainly on coastal observations. Observations on land at 
Africa, Asia, Australasia and South America stations are also 
recorded. 


Electrical Equipment in a Large Shipbuilding Yard.— 
Considerable interest has been taken in the development of 
the great shipbuilding yard at Hog Island, Philadelphia, 
which 4s said to be as large as any six of the pre-war yards 
in the United States, and to have about one-quarter of the 
total capacity of all the shipvards in Great Britain. We 
observe that in a recent address to the S.N.E.L.A., Mr. W. H. 
Blood, assistant to the president of the American International 
Shipbuilding Corporat.on, gives some interesting particulars of 
the electrical equipment of this yard. Among other facts 
he mentions that over 3,000,000 ft. of mains are required 
for electric service, 40,000 electric lamps will .be needed to 
illuminate the yard, and 650 motors will be available for 
power. 

Rationing of Coal, Gas and Electricity.— We have received 
an advance proof of an article on this subject by Mr. George 
Helps (proprietor of “ Gas `°), who is of the opinion that the 
scheme now in force is unworkable, and will not bring about 
the desired results. Mr. Helps gives a comparison of gas, 
electricity and coal, from which he reaches the conclusion that 
gas is a more suitable medium for heating than any other, and 
therefore he advocates the complete gasification of coal and a 
much lower calorific value for the gas. Lack of space will not 
allow us to follow his arguments, with which we cannot wholly 
agree, but we may mention that his conclusion in general terns 
is that the rationing should he done directly through gas and 
electricity undertakings and the coal merchants : not through 
individual consumers, who know very little about their meter 
readings. Also that all unnecessary restrictions should be 
removed, such as the SUEUR calorific value of gas. 


Air Raid Signals.—** Engineering ” publishes some interest- 
ing particulars of the Challot rotating vanes and the series of 
horns forming the svrens, now mounted on monuments in 
numerous French towns to give warning of the approach of 
hostile aircraft. The svren consists of a casing, or stator, 
within which an aluminium rotor revolves on ball bearings. 
The stator and rotor have each a number of openings, generally 
rectangular. Vanes for canalising the air start from the centre 
of the rotor and end at the rotor openings. When the rotor 
revolves, centrifugal force drives the air through the openings. 
and the flow is alternately permitted or interrupted according 
as the openings in rotor and stator coincide or not. The rotor 
is driven by an electric motor of 12-15 n.p. Conical horns of 
suitable shape and length are connected to each opening of the 
stator in order to amplify the sound. The Paris syrens havea 
tetal weight of 800 ky. (about 1,700 lb.), and in the city cannot 
be heard bevond a tadus of 1-5 km. (under 1 mile), although 
in the open the range mav be as high as 8-10 km. Hand- 
operated svrens have also been built “for giving the alarm in 
small towns. 

Lighting the Boiler Room.—In the United States the fuel- 
saving campaign has concentrated attention on boiler house 
efficiency, and one observes a ‘great deal of comment on the 
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matter in the electrical Press. It is stated in the “ Electrical 
Review and Western Electrician ’’ that plants are now to be 
subject to Government inspection, and the hope is expressed 
that this will include attention to lighting. Many boiler 
rooms are insufficiently lighted, and in many others the lights 
are badly placed. It can hardly be doubted that inadequate 
illumination affects the efficiency of operations in a boiler 
house. ‘“‘ Many things,” it is pointed out, “ go on in the 
dark that would not be tolerated in the light of day °— 
which indeed never enters many boiler rooms. Lack of light 
is prejudicial to proper inspection, the removal of soot and 
scale may be scamped, air infiltration through cracks in 
settings, warped doors, &c., may go on undetected. Another 
point is that insufficient lighting is probably responsible for 
not a few accidents due to men stumbling over unseen obsta- 
cles, or striking themselves against protruding obstacles. 
In short, the case for adequate illumination in the boiler room 
is a sound one. 


The Expansion of Brass.—.A scientific Paper issued by the 
Bureau of Standards (No. 321) contains an account of some 
investigations by Mr. P. D. Merica and Mr. L. W. Schad on the 
thermal expansion of alpha and beta brass between O°C. and 
600°C. Over the above range of temperature differences in 
thermal expansion of the alpha and beta components, which are 
normally in equilibrium in such alloys as Muntz metal, «c., 
were clearly indicated. The resultant stresses have been only 
partly investigated, but exist in 60 : 40 brasses, and it is sig- 
nificant that manufacturers never quench brasses of this 
description. Naval brass or manganese bronze, when quenched 
in such a manner as to leave the beta grains surrounded by 
alpha envelopes, is generally weak and brittle, and the fracture 
intercrystalline. The authors suggest as an explanation of 
such brittleness the existence of tangential tensional stresses 
in the beta grains adjacent to the alpha envelope. 
gested that further investigation of this general question of 
the behaviour as regards expansion of various constituents of 
other alloys might reveal causes of mysterious failure and 
obscure weakness. Such metals as hypereutectoid steels, cast 
iron, type metal and bearing metals contain two constituents, 
and in many cases one of these is brittle, a fact which would 
accentuate the effect of local contraction stresses. 


Cleaning Surfaces for Painting.—The “ Railway Gazette ” 
remarks that the cleaning of structural steel surfaces prepara- 
tory to repainting is apt to be done in a very perfunctory 
manner. If some attempt is made really to clean off the rust 
and dirt the work is hard. The workman cannot see that he is 
accomplishing anything; no matter how hard he works, the 
job is never really finished, for it could always be done just a 
little better. The foreman, on the other hand, is bound by the 
necessity of having the surface cleaned in some measure, and 
at the same time avoiding an excessive expenditure of time and 
money. The only substitute for hand labour so far devised 
is the sand blast, which for various reasons has been used only 
to a limited extent on bridge work. The question is raised as 
to the possibility of the development of a cleaning tool 
operated by air or electrically (where applicable) and designed 
along the line of the floor and cement surface finishers. This 
suggestion is open to one objection raised against the sand 
blast, the need of an air compressor plant on the job. But 
with the increased use of power tools the presence of a power 
plant of any kind on even a small job will eventually become 
more and more common. The need of mechanical equipment 
to eliminate this disagreeable and ardueus manual labour 1s 
becom ing increasingly apparent. | 


A Photo-Electric Cell Yielding Alternating Current.— 
Some interest was excited last year by the experiments of 
Mr. T. W. Case, of New York, on some new forms of photo- 
electric cells which gave an appreciable E.M.F. under the 
influence of light. We observe that an account of some 
further researches by Mr. Case has appeared in the “ Trans- 
actions ” of the American Electro-Chemical Society, wherein 
he studied the photo-electric action of voltaic couples, one 
electrode of which was illuminated, whilst the other was kept 


THE ELECTRICIAN. 


It is sug-, 


265 


$ 


in the dark. A plate or wire of copper was immersed in 
solutions of various copper salts, e.g., copper formate and 
acetate, became coated with a film of some lower oxide or 
halide. When subsequently this coated copper was coupled 
with an electrode of clean copper (or silver), and one of the 
electrodes illuminated, a current of 0-11 volt was generated, 
the illuminated electrode being the anode. He suggests that 
the film on the copper consists of cuprous oxide or hydrate, 
which is oxidised under the influence of light, but subsequently 
dissolves in the acid of the electrolyte. The E.M.F. slowly 
dropped under continued illumination, but when the previously 
dark electrode of the exhausted cell was illuminated, the 
current reversed. By interposing a revolving screen in the 
beam of an arc lamp so as to illuminate the two electrodes 
alternately, Mr. Case obtained a steady alternating current, 
and the electrodes did not appear to disintegrate. 


Audibility Factor of a Shunted Telephone.—A Paper by 
Mr. Van der Pol, entitled “ On the Relation of the Audibility 
Factor of a Shunted Telephone to the Antenne Current as Used 
in the Reception of Wireless Signals,” was referred to in THE 
ELECTRICIAN on May 24th. We now observe in the “ Philo- 
sophical Magazine” a communication on this subject by 
Prof. G. W. O. Howe, who remarks that Mr. Van der Pol's 
conclusions apparently involved treating the receiver as a 
non-inductive resistance. Actually the apparent resistance to 
an alternating current is higher than the figure assumed, and 
the proportion of current entering the telephone circuit de- 
pends on its impedance in comparison with that of the shunt. 
Examples are given of the error due to this procedure. The 
matter is again taken up in the “ Philosophical Magazine ” by 
Mr. Van der Pol, who quotes Prof. Love’s definition, as being 
based upon resistance, adding that owing to the unknown 
wave-form of the telephone pulsating current the determina- 
tion of the true impedance is a matter of great difficulty. Prof. 
Howe, in a rejoinder to this, contends that Austin and Hogan, 
whose work is also quoted, determined the impedance with fair 
accuracy. The only method of establishing a relation between 
the antenna current and the audibility factor is to give cor- 
rectly the ratio between the total sound-producing current and 
the fraction of it that passes through the telephone receiver. 
This involves determination of the impedance. It is also 
remarked that Austin’s results support the conclusion that the 
current 1s proportional to the square root of the audibility 
factor, the constancy of values based on this relation being 
wonderfully exact in view of the experimental difficulties. 


Sag-Temperature Calculations of Transmission Lines on 
Steep Grades.—A communication by Prof. A. Still to the 
“ Journal ” of the Franklin Institute points out the desirability 
of charts or tables giving the sag or tension at different tem- 
peratures for a given length of span in overhead power trans- 
mission lines. This will enable wires to be so strung that the 
stress shall not exceed the specified limit under weather con- 
ditions which produce maximum loading. If storm conditions 
are such as to produce in the wire a stress » times as great as 
that prevailing when the wire hangs in still air, at the same 
temperature, under the action of gravity only, there will be a 
reduction in length due to clastic contraction when the extra 
load is rernoved. Nevertheless, with a sufficient rise of tem- 
perature, the elongation of the wire may produce the same 
maximum deflection in spite of the reduction in the tension. 
The author shows that this critical temperature can be easily 
calculated, and the sag at any other temperature also pre- 
dicted. Several typical cases are worked out. The omission 
of the effect of elasticity of the wire is often permissible, 
especially on long spans of aluminium wire, but gives inac- 
curate results on sport spans of copper wire. It is remarked 
upon as peculiar that in England, where the stringent regula- 
tions involving large factors of safety necessitates uneconomical 
construction with short spans, it is by no means uncommon 
to neglect the elasticity of the wire: while in America, where 
the longer spans are the cause of reduced stress variations, it is 
custgnary to take account of the changes ih length due to 
Variation in load. 
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Electrical Properties 


By WILLIAM 


Considerable work has been done in the measurement of the elec- 
trical properties of vulcanised fibre, but not very much of the infor- 
mation that has been obtained on the subject has heen collected. 
This is largely due to the fact that it is extremely diflicult to com- 
pare values obtained by one experimenter with those obtained by 
another, because of the lack of standardisation in testing methods. 

The specitic resistance, surface resistance, specific inductive capa- 
city and breakdown voltage, often called dielectric strength, are 
about the only electrical properties concerning which information 
is ever required by the user, and of these the breakdown voltage is by 
far the most important, as it is one factor which is considered in 98 
per cent. of the cases. Consideration will be paid here to this pro- 
perty only because the data available on the other three properties 
are so meagre that their publication would not be warranted. 


BREAKDOWN VOLTAGE. 


The breakdown voltage per unit of thickness of vulceanised fibre 
is a function of the thickness itself, the extent to which the gelatinisa- 
tion of the individual plies of paper has been carried, the temperature 
of the sample at time of test. and the colour to some degree. Condi- 
tions of the material that are likely to affect the breakdown voltage 
are the quantity of chemical remaining In the fibre after its manu- 
facture (which whenever present is extremely small), the moisture 
content, the homogeneity and density of the sample, and the phy- 
sical shape of the sample. 

è Moisture to a certain degree is necessary for the life of vulcanised 
fibre. Zine chloride is used as the gelatinising agent in the manu- 
facture of the fibre, and any that remains after the washing processes 
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will be in solution in the natural moisture, because zine chloride is a 
very deliquescent substance. This may happen in spots, and like- 
wise any foreign material that would tend to reduce the breakdown 
voltage would naturally occur in a few places and possibly not at all 
in some samples. At these points leakage would occur between the 
eleetrodes of the testing set ; local heating would result, reducing the 
resistance of the small amount of solution, and breakdown would 
occur before the true breakdown voltage of the fibre was reached. 
As has been pointed out before in connection with tests of dielec- 
trics, the method and conditions of the test will also affect the voltage 
at which the sample will break down. The shape of the electrodes, 
whether needle po‘nts, round-edge or flat-edge discs, or spheres, will 
affect the distribution of the electrostatic flux throughout the 
material, and the medium in which the terminals are immersed, oil 
or air, and the rate of application and the method of application of 
the voltage will determine the amount of heating due to corona loss, 
causing consequent drying and carbonisation and premature break- 
down. For these reasons due care must be taken that no peculiar 
conditions exist to distort the conclusions made, and that a sufficient 
number of samples are taken to secure good average results. 


.. Curves SHOWING EFFECT OF TEMPERATURE AND THICKNESS. 
The variations of breakdown voltage with temperature for vul- 
canised fibre of various thicknesses and colours are illustrated by 
curves. They were plotted from test data obtained at the Massachu- 
setts Institute of Technology by Katzenstein and Burt. Each point 
on a curve represents the average of eight or nine tests on the same 
sample. 
fibre were used in the investigation, and the results of those of approxi- 
mately the same thickness and colour are compared. In all 4,000 


* From the “ Electrical World,” somewhat abbreviated. Œ 
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of Vulcanised Fibre.’* 
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tests were made. They were all made with the same electrodes, and 
the voltage was increased at the constant rate of 1.000 volts per 
second. At temperatures higher than room-temperature the samples 
were prepared by heating in an oven for one hour for the thinner 
Specimens and from four to five hours for the thicker. 

Fig. 1, referring to gray fibre curves, shows an increase of approxi- 
mately 80 per cent. in breakdown voltage from 25°C. to 100°C., with 
a decrease in one case from 25°C. to 50°C. This dip in the curve 
probably would not occur in many samples of this thic áness, fand 
cannot be explained without more knowledge of the chemical pro- 
perties of the partieular sample. 3 


The results for thicker gray fibre show an average decrease in the 
25 deg. to 100 deg. tenmperature range of 77 per cent. Tests on 
pieces thicker than } in. (1-27 cm.) are not very interesting, because 
the voltage required to break down a sample of such thickness is 
greater than most commercial voltages. 

A comparison of results on black fibre is given in Fig. 1. Here 
again one sample shows a decrease at 50 deg. and a considerable 
increase at 100 deg. It is interesting to notice that the breakdown 
voltage of one of the other two samples slightly increases with the 
temperature, while the other slightly decreases. The average in- 
crease is ]2 per cent. It is at the thickness of these samples that the 
turning point occurs. Greater thicknesses show a decrease in break- 
down voltage with increase in temperature. 

In the case of red tibre the average decrease in breakdown voltage 
as shown by curves in the range from 25 deg. to 100 deg., is 60 per 
cent. 
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For thinner red fibre the average increase in breakdown voltage 
from 25 deg. to 100 deg is approximately 20 per cent., although the 
increase from 25 deg. to 50 deg. is slightly greater. This shows that 
the conditions tending to increase the breakdown voltage and those 
tending to decrease it about neutralise each other in the range from 
50 deg. to 100 deg. 

The most plausible theory for the change from an increasing 
variable with temperature to a decreasing variable, as the thickness 
increases, is that two conditions in the sample tend to offset each 
other. As stated before, fibre contains moisture to a certain extent 
and zine chloride to an extremely small degree in solution. It is 
well known that the resistivity of solutions decreases with increase 
in temperature. On the other hand, fibre loses a certain amount of 
its contained moisture when it is heated, and the greater thicknesses 
do so much less rapidly than the lesser thicknesses, but not at all in 
proportion so the thickness. The thicker samples used in these tests 
were heated four or five times as long as the thin samples, but the 
thin samples would lose a far greater percentage of moisture in one 
hour than the thicker ones would lose in four or five hours. Hence, 
in the case of the thinner samples the moisture content was probably 
less when tested at higher temperatures, the strength of the small 
amount of solution in the sample was greater and the resistivity 
greater. This was probably the controlling condition in the thinner 
samples, causing the breakdown voltage to be greater at higher tem- 
perature, while the temperature of the solution controlled the break- 
down voltage at higher temperatures in the thicker samples. 

The results of these and many other tests made with the fibre of 
five large manufacturers have been averaged, and the composite 
results are shown in Fig. 2. This curve gives values for room tem- 
perature only. The tests were made under all conditions and with all 
grades of fibre, ` | | 
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Grey fibre is made from paper of the natural colour, with no 
‘colouring matter of any kind. Black contains a small amount of 
lampblack or other colouring matter, and red is coloured with a 
relatively large amount of various grades of oxide of iron. For this 
reason it would be expected that the coloured fibre, and particularly 
red, would have a lower breakdown voltage than grey fibre. Although 
this is true in some cases, it is not always so. Here again other con- 
ditions affect the results. 

Any loading material placed in the paper from which vulcanised 
fibre is made tends to interfere to some extent with the chemical 
treatment, and the result is a less homogeneous material. Colouring 
matter acts as a loading material and produces a slightly more 
‘* papery ” fibre, which usually has a higher breakdown value because 
of the greater degree of lamination. Moreover, fibre is made from 
three grades of paper, which vary in the degree to which they are 
gelatinised by the chemical action. The paper from which } in. 
to ł in. (3:175 mm. to 19-05 mm.) fibre is made is treated to the 
greatest extent by the zinc chloride, and consequently a more homo- 
geneous material, with low breakdown voltage, results. In a large 
number of cases the loading factor of red fibre is so much more pro- 
nounced than the tendency for the small amount of solution of oxide 
of iron to lower the breakdown voltage that the diclectric strength 
of red fibre will be higher than that fof grey fibre. However, in 
other cases the reverse condition exists, but the difference is so 
small as to be commercially negligible. Black fibre is usually be- 
tween the red and grey grades and nearer the grey in its breakdown 
voltage. 

OTHER PHYSICAL AND CHEMICAL PROPERTIES. 


_ As vulcanised fibre loses its normal amount of contained moisture 
its pliability decreases and finally it becomes brittle. This is caused 
either by application of a sustained temperature of 80°C. to 100°C. 
(176°F. to 212°F.) or to higher temperatures up to 200°C. (392°F.) 
for shorter periods of time. At this latter temperature charring 
commences. It has the following strengths in pounds per square 
inch tensile, 9,000-13,000 ; compressive, 33,000-43,000 ; shearing, 
9,000-13,000. , 


Vulcanised fibre is not waterproof. It absorbs water to a certain 
degree, but it is not injured by either hot or cold water, fgr it returns 
‘to ita original dimensions and properties when dried ost dilute 


acids and alkalis cause no other effect than the effect of water, but 
concentrated acids cause disintegration. However, organic solvents 
and all oils have absolutely no effect and are not absorbed in the 
slightest degree. — , 

GENERAL USES FOR ELECTRICAL INSULATION. 


Although vulcanised fibre was first used in 1873 for axle washers 
‘and railway car-journal dust guards, it has been more widely known 
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in late years as an electrical insulator. It was early used in large 
quantities for magnet bobbins, coil insulation, cleats, armature 
wedges, insulating blocks, gears and handles, &c. Since the develop- 
ment of the automobile industry another large electrical insulation 
field has been opened. It is of service for insulated staples and cleats, 
straight and bent wire conduits, flanged bushings for use wherever a 
wire passes through body or frame, timer rings and other insulating 
rings, insulating washers, switch bars and bases, switch panelboards, 
fuse tubes, and in general where good machining and bending quali- 
ties are a necessity. 

One of the largest uses of vulcanised fibre at the present time, 
either for electrical or mechanical purposes, is for railway signal 
insulation. The specifications for this application are quite severe. 
The Railway Signal Association’s specifications require a specific 
gravity of 1-3 to 1-5; an absorption when immersed in water at 
70°F. for 24 hours, not to exceed 45 per cent. by weight for } in. 
(3-175 mm.) fibre, 30 per cent. for 3/16 in. (4:76 min.) fibre, and 26 
per cent. for } in. (6-35 mm.) fibre ; a tensile strength of 5,000 lb. per 
square inch (351-5 kg. per square centimetre), and a dielectric 
Strength of 32 volts per 0-001 in. 0-025 mm.) for all thicknesses, 
under the application of voltage for one minute between disc elec- 
trodes lin. (2-54cm.) in diameter. The specifications require 
further that the fibre shall withstand bending into a circle of a radius 
10 times the thickness without cracking or splitting. 

The absorption and specific gravity are very important, first, 
because of the service conditions, and, second, because the higher 
the specific gravity the more homogeneous the material is and the 
more easily is it fabricated, punched, bent and worked into shape. 
Moreover, fibre with high specific gravity will have a higher tensile 
strength and will resist shear to a greater degree under all conditions. 

To fulfil these requirements the manufacturer must pay particular 
attention tothe stock from which he makes the paper and to the condi- 
tions under which the fibre is run up. Tests must be made on each 
lot in order to make sure that no conditions have entered the manu- 
facture which might harm the properties which are so important. 
It can be safely said that more care must be taken with fibre made 
for this purpose than for any other, because, as stated before, the 
more homogeneous vulcanised fibre is the lower the breakdown 
voltage is likely to be. 

Conclusion.—When the breakdown voltage per thousandth of an 
inch, the specific gravity and the cost per pound of vulcanised fibre 
are compared with the corresponding values for other insulating 
materials, it will be found that the commercial insulation value of 


-vulcanised fibre is very high. In fact, it can be used in many cases 


where no other material will answer, when its ability to be machined 
with great accuracy and to be bent, punched and formed to shape 1s 
taken into account. 


The Stroke of an Alternating-Current Electro- 
magnet. 


By A. THOMALEN. 


In the case of direct-current electromagnets it has been shown by 
Emde (“ E.T.Z.,”’ 1908, p. 817) that the magnetic energy increases 
during its stroke by an amount equal to the mechanical work done, 
if the current remains constant. 


The conditions for an alternating-current magnet are different, 
and it is not correct to regard the action as taking place at constant 
flux. It is true that the instantaneous and effective values of this 
quantity are unaffected by the movement of the plunger, but as the 
flux is constantly varying the action is not comparable to that of a 
direct-current magnet, in which the flux is artiticially kept constant 
Fee ania of an article in the ` Elektrotechnische Zeitschrift,” No. 39, 


during the stroke, and it is not permissible to state that the work 
during the stroke is covered by the diminution of magnetic energy. 

Following the motion of the magnet during half a period starting 
from the“instant when the magnetic flux is zero and denoting by ¢ 
the flux-interlinkages produced by the current į, we may consider a 
period At in which is diminished by an amount Ay, while the air- 
gap is reduced from l to 1— Al. In Fig. 1 the relation between Ņ 
and i at constant air-gap l is represented by the dotted curve OA 
and at constant gap l— Al by the dotted line OB. If, according to 
the method of Emde, we represent by areas the magnetic energy 
Uy at the beginning of the period of time, the magnetic energy 
U(:4 41) at the end of the period, the work of the stroke AA and the 
electric energy AA. aupplied we have :— 


Y 
Uu =| idy(l=const.)=areas I+. 
0 


¥+A¥ 
un=| idy (l’=const.)=areas I +III. 
0 l 


¥+ 


AY 
AA.= | idy(l variable)=areas II -+1IFV. 


Jv 
Whence it follows that the work of the stroke is 
AA=AA-+Uy—Uwy=areas HIV. 


When the flux attains its maximum value the air-gap has a 
certain length. The thick dotted curve of Fig. 2 represents the 
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dependence of y on i at this constant gap. If the gap changes 
during the stroke, the magnetic reluctance is greater before the flux 
has reached its maximum value than when it reaches its maximum 
value, and the ascending and descending values of during the half. 
period under consideratioh are represented by the thin continuous 
lines. 

Adding all the areas such as JJ+JV the work in the first quarter- 


period is the area F,, the increase of magnetic energy in this time is. 


the area F,+F,, and the electric energy supplied is F,+F,+ Fs. 
Thus, during this interval, the energy supplied is used to perform the 
work of the stroke and to store magnetic energy. 

In the second quarter-period the magnetic energy is reduced by 
an amount F,+F., the work of the stroke is F, and negative, and 
energy equal to F; is restored to the line. Thus, during this interval 


the reduction of magnetic energy covers the work of the stroke and 
the energy restored to the line. 

In the half-period the change of magnetic energy is zero, and the 
energy supplied is F,+F,, which is equal to the work of the stroke. 


It is, however, only numerically correct to conclude that the work 
during the half-period is done by the energy supplied. This is 
physically true for the first quarter-period, but during the second 
quarter-period the work of the stroke is directly performed by the 
reduction in magnetic energy, which is only indirectly supplied by 
the outside source If the work is considered during a half-period 
that does not start tom zero flux the conditions appear very different. 
Fig. 3 is drawn for a half-period beginning at the time when the flux 
is maximum. Here the work of the stroke is the sum of the two 
thin areas, and the reduction of magnetic energy is the area between 
the dotted curves and the upper horizontal line. Consequently, the 
energy restored to the line is equal to the area between the con- 
tinuous curves and the upper horizontal line. It will be seen that 
the work of the stroke during this half-period is not supplied by the 
outside source, but by a reduction of magnetic energy that supplies 
energy to the line at the same time. 


In Fig. 4 we see the conditions during a whole stroke The point 
—> L 
Fia. 4. Fie. 


A corresponds to the constant gap before the stroke begins Start- 
ing at A the flux becomes zero, and then passes through a number of 
loops until at B the stroke ends at a certain value of the air-gap. 
Really every other loop should be drawn in the third quadrant, but 
the diagram becomes clearer by drawing all the łoops in the same 
quadrant. We know nothing definite about the value of the flux 
at the beginning and end of the stroke, but if we suppose that the 
whole time occupied in the stroke is great compared to the length of a 
period there are so many complete loops that the irregular areas at 
the beginning and end of the period may be neglected without greatly 
affecting the calculation of the energy. Thus, the time may be 
reckoned from the moment when the flux passes through zero the 
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first time, as in Fig. 5, and it appears that the change of magnetic 
energy over the whole stroke is zero, and the work of the stroke is 
equal to the sum of the areas of the thin loops and also to the elec- 
trical energy supplied. 

On the other hand, if the half-period under consideration is 
supposed tostart when the flux has its maximum value the conditions 
are represented by Fig. 6, and the work of the stroke is the sum of 
the thin loops, while the area between the dotted curves is the 
diminution of magnetic energy. The energy restored to the line is 
the sum of the areas external to the loops. Thus, the work of the 
stroke together with the energy restored to the line is now equal to 
the reduction in magnetic energy. 

It appears, therefore, that the work of the stroke is either equal 
to the electrical energy supplied or to the difference between the 
reduction of the magnetic energy and the energy restored to the line, 
according to the choice of the time at which the stroke starts. 

It is now possible to deduce an expression between the work 
during a stroke and the reduction of magnetic energy, on the assump- 
tion that the effective flux is constant. 

_ If the time of a stroke is long compared to one period of the supply 
the acceleration a may be assumed to be constant during half a 
period and d/=(vo-+af)dt, where vo is the initial velocity of the 
plunger. If the field in the air-gap is H=H~» sin wt, and if F is the 
area of the air-gap. then the instantaneous value of the force exerted 
is H?m sin? wt. F;(8r), and the work during the time 7 of half a period 


tH? sin? wt. F 
is ge | ERE ey babel: 
0 8r 


Performing the integration and putting o=v,t+}at*=the travel 
of the plunger in half a period, we obtain the equation 


ain 2 
Sr 72 
If 7, and 7, are the lengths of the gap at the beginning and end of a 
number of complete periods then /,—/,—<«, and the work during 
that time (which is nearly equal to the time of a complete stroke) is 
H'nF 1,—l. 


— 8r i 
which is the product of the mean value of the force and the length of 
the stroke. 

Now the maximum value of the magnetic energy in the air-gap was 
U,=H'm. F .l,/(8r) before the stroke and U,=H'm. F .1,/(87) 
after the stroke, and as the maximum value of the energy in the 
iron has remained unchanged, the difference between the maximum 
values of the stored energy before and after the stroke is 


H? mF 
Sar 


This is, as already shown otherwise by Emde, twice as great as the 
work done in the stroke. 
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Ati): 


5. Fia. 6. 


In this reasoning the change of magnetic energy has been advisedly 
referred to as a difference and not as a reduction, and therein lies the 
explanation of the apparent discrepancy. 

If a reduction of energy is contemplated, one is led to regard this 
reduction as covering the work performed by the magnet, just as in 
the case of a direct-current magnet. This erroneous method of 
regarding the problem is particularly misleading if mean energy 
values are taken instead of maximum values, as in this case the work 
of the stroke appears as the difference between the values of the 
initial and final magnetic energy. It must be understood that this 
equality is only an arithmetical one, and does not constitute an 
expression of a balance of energy. 


Jury 26, 1918. 


THE ELECTRICIAN. 


269 


Calculation of Performance of Induction Motors 
Working in Conjunction with Flywheels and 


Slip Regulators. 


By HERBERT VICKERS, M.Eng¢. 
(Continued from p. 250.) 


Summary.—The author deals with the subject mathematically, taking the two cases of continuous slip regulator and intermittent slip 
regulator ; also the automatic slip regulator and the Ward Leonard system. Numerical examples are given. 


We will illustrate the application of our formule to a 20’ —3 
high cogging mill for rolling ingots from 10” x10” to 6” x6”. 

The number of passes is six and speed of the mill 70/59-5 
revs. per min. 

The torque time diagram is given in Fig. 2. 


The flywheel employed has a moment of inertia of 0-54 x | 


10° lb. (ft.)?, and has a diameter of 20 ft. 

The motor has a full-load output of 630 H.P. at 70 revs. per 
min. normal slip, and the speed drop arranged for is from 70 
to 59-5 revs. per min. 

The maximum torque exerted by the motor—83,700-ft. lb. 
=1-765 full load, and the speed is then 59-5 revs. per min. 


Torque 
sf 
RPM. 25x 


7 1 ERBE 


-E 


68 
1-510 
ed LALA 
600} 66 Ni 
nea a ne 


me 
Ty 
ae INAS 
= 


Time in Secs. ` 


c a 47,500 

—— m Eo" . Ses £ 936, 
015362; T= 0.095 x 748x054 x 108 2 
Using equation (3) for the speed and (9) for the torque, we ! 


will tabulate the various quantities for the first pass :— 


Time Torque ` ag H.P. 

seconds. Si TEEM, | (1b.-ft.) | e! amor 
O(beginning)} 7-4 709 | 4,000 1-000 54 
0-3 7-27 69-3 13,500 (| 0-965 179 
0-6 7-14 68-0 | 22,500 | 0-928 292 
0-9 7-0 66-8 31,500 | 0-89 409 
1-27 (end) 688 | 655 41,900 ‘' 0-856 524 

To Que 


/ 


8 9 ¢ v. k 4 


Fig. 2,—CURVES SHOWING PERFORMANCE OP THE INDUCTION MOTOR FOR PERMANENT RESISTANCE, ` 


400f 64 S 
adat | | | E 
Zoo Mik a Ns ia ne 
rr es 2 3 4 5 
a 715-595 12 |. 
The slip is therefore 715 =7.577 16 8 per cent. 


At full load the torque is 83,700/1-765-lb. ft.—=47,500-Ib. ft. 
Let S=slip, corresponding to full-load torque, then 


47,500 83,700 
S  0168` 
47,500 x 0-168 
Ee on 0: t. 
S 83,700 0-095=9-5 per cen | 
The full-load speed is, therefore, 64:7 revs. per min., and the 
full-load output is 
47,500x20x64-7 
33,000 H.P.—585 H.P. 


We will calculate the torque and speed in the first pass and 
interval. 
(1) in the pass, w the angular speed in radians per second 


c as ee 
=£4(c,—= le I, 
a a 


W = 27 X C= 7-48 radians per second. 


wp= 20x 6-78 radians per second. 
T= 2-505 x 105 lb.-ft. ; friction torque=4,000 lb.-ft. 
Ty, 25 x105 


Tr 475x108) Po OF= 07. 


C . 
„73978; no-load slip=0-8 per cent.; revs. per min. at no 


load, 70-9 revs. per min. 


For the first interval, we use equation (6) for the speed, and 
equation (12) for the torque; fja=7:421; w,—f/a=6-88 
— 7-42] —=—0-541. 

Tabulating the results for the interval, we have as above :— 


TEN H.P. 
Time Torque 6 
w R.P.M -zt output of 
seconds (1b.-ft.) | e l MoE 
1-5 6-894 65-7 39,600 z a~t 0-973 495 
2-5 6-955 66:5 35,600 » ==0-862 450 
3-5 7:014 670 31,500 » =0:753| 402 
4:5 7:057 67-5 28,600 » ==0-673 366 
7:27 7:164 68-4 21,400 9» =0-475; 279 


For the second pass, we use equation (3) for the speed, but 
for w, we must put the value 7-164, the value of the speed at 
the end of the first pass. The tabulated results for the second 
pass are as follows :— 


| H.P 
Time, Torque ° 
R.P.M. tput of 
seconds j (Ib.-ft.). e ! label 
0 7-164 68-4 21,400 1-0 279 
0-3 7:05 67-5 30,000 0:965 384 
0-6 6-91 66:0 39,000 0-928 490 
0-9 6-79 64-7 48,000. | 0-89 | 592 
1-2 6-69 . 63-8 54,000 0-865 656 
1-525 6-57 62-8 62,000 0-827 | 740 
c | | 5 
Pl Ts ; here T,=2-58 x 10°. 
c T, T; 2:58 X108 
-=W =w — z (w — Wr) =T48—, z. ri XOT 
a0 q 0 F A o— OF) 4-75 x 10t 
=7:48—3:8=3-68. 


wı—-=17:164—3:68=3-484. 
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C\ ot T 47,500 aa 
Also T=T,—a(«,—" t; a= 2 67,855 
a Wo — OF 0:7 
In the interval of the second pass, we have 
; 2(te—t) T 
w=fjatog fjae”; faairy—Ty 
T T 
and Gm Oo =p (Voor) 
F 
= 4,000 a ue z = 
=T48— 7. pop XOT = AB 0059 = e421, 
l, 
w =6:57. 
E (et 
w=T:421—0-85e+! . 

Time from | | 
commencem t. , Torque nen H.P. 
of second pass ai R.P.M. | (Ib.-ft.). | e ' output. 

in seconds. | | ! 

| Ages 
2 6-619 | 633 | 58,300 e!  =0943 700 
| a 
i | - -1473 
3 6-718 | 644 | 51.700 e !  =0-327 632 
| i 
| + eug 
4 6-799 64:8 | 46,300 e ! = 0-733 570 
t l - P67 
5 6-871 65:5 . 41,200 |! e 4 =0-646 515 
a 
6-525 7-017 67'0 | 31,350 e 7: =0:475 399 


The average speed during the first pass is given by equation 
(5), viz., 


T I T 
wa=w g (woort [| (Wo— wr) j ! omot y, 


Wy— WF) | E —e T | 


; 6 
=148 374 aS. jot x0-7 x (—0-08+3-7) 
i (1 —e0'1236 x 127) 
=3-78+-6-26 x 3-62 x 0-145. 
=3°78+3-29. 
=7-07. 


+, average speed in revs. per min. in the first pass =67°5. 
The motor torque at any instant of the pass 


T=T,—a (oi), 


the average torque quring the pass 


ee | 1 a 
For the first pass 


Tar=2:505 x 105+ (0:54 x 108 x 3-62 x 0-855 —0-54 x 10° x 3-62) 


TER 
1:27 
=2-505 x 105+0-54 x 108 x 3-62(0-855—1) x = 
0-283 
—9. an 6 
=2-505 x 105 — 1.97 x105, 
=2-505 x 105—223 x 105, 
=27,500 lb.-ft. 
The results for the two passes are shown in Fig. 2. Ina 


similar manner the other passes can be figured out. 
We will now proceed tc investigate the case of “ Constant 


Output,” as distinct from “ Constant Torque ” in the passes. 
The power equation for the pass is 
da) 
Tw—I u OF W. (15), 


where W=constant power in pass. 
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As before 
T =a0))—a0), 
da) 
awm —aiwo— lo. =W, 
dt 
de 
awm — two? — W =l. - 
dt 
Iw. day 
— amwa) 2 
It —] x lamg —2aw)do I Mo da) 
OS gl Tore ee ah Tye ET 
2a aMmy—ae?—W 2am g—au?—VV 
I I ; daw 
f=— log (4mm —a wm? — W) ow | sH. 
294 S 9 2 °F aow —aw?— W 


Where C is the constant of integration 


==] dw 
, Woga 


OWg—W*— — 
a 


Tao dw 


"w? — mw — 
a 
— I da) 


T Iq Ww" 
F BHB— 5U 2 ee 
(oot =e ) 


Pho 
r~s ry 
any RTS H E 


I 
e t=—57 d log (aww —aw?— W)— Oo _ 


2a nf 2 To” 
2a 
a w— sl +C 
H O? 
ij —— -e 


a 4 
To determine C, we have, when t=0, w=}. 


: n 
-5 log(awmgw, —4w, — H )— ee x 


| I 
oe c= log (aww; —a w, —W)+ ei 


a 4 


0), — $n 
-1 
` ta n VEN 
o 
4 


a 


I (aow — aw — W) 
r leo 
2a (awo —a m? — W) Oa 


Oy} boo giò 
tan`! — 
W ad n 


a 


In passes the last term in a is usually dette small, 
and where it is not negligible the inverse tangent can be 
expanded, and the first term taken. An approximation can 
thus be obtained 


Loe aM ,—aoL~—W i 


l 
2a ° uwgw—aw— W ’ 
dat lo aog — aw — W 
I awo —aw?— W 


Put am m,—aw,?—W=d, i 
Ui 
then aren eee el, 
awjw—aw*—V 
at 
de 1 =awyw—aw*—W, 
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Cd 


2at 
t.e., aw*—awjo+ Wid z 1 =0. 
Pi 2t 
Raa awt ` a@w—4l Wde | )a 
oE Cog —HWtde ! ja (15) 


2a 
The speed is thus determined at any time during the pass. _ 
The output of the induction motor during the pass 
dw 


Out _Qot 
dw 1 Idae ¢ 


dt I4a [ml / EL 
wa ?—4(Wtde Ja N Pw, ?—A(W+de Na 
(16) 
The motor output can thus be determined for constant total 
output in the passes. In the interval between the passes, the 
power equation is 


Dat 


dw 
Let W =I . 0), 


where W,=frictional power, which is assumed to remain con- 
stant. The solution of this type of equation has already been 
indicated. 


(To be continued.) 
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Electric Furnace for Forging and 
Annealing of Steel.* 


By W. S. SCOTT. 


Our experimental work on resistor-type furnaces for forging has 
continued through several years. Our first investigation was with 
a granular-graphite resistor bed. Other resistor materials and 
various combinations of materials consisting of granular graphite, 
coke, charcoal, and finally these materials in various combinations, 
also in combination with carbon blocks, were given exhaustive tests, 
always with the same general results. It ie sometimes of equal 
importance to know the reasons for failures as it is to know the 
reasons for success, hence it should be of interest to know the reasons 
for discarding all of the above resistor materials as being unsuitable 
for an electric forging furnace. 


OBJECTIONS TO Ustna CARBON AS RESISTOR. 


To secure even moderately succesgful results, it was found that 
resistor material must be of the purest carbon or graphite. It is 
quite difficult to obtain a supply sufficient for operating furnaces. 
If there is any slag or ashes left from the combustion of the resistor, 
it remains in the bed so that the relative proportion of such material 
B gradually increasing with time, causing an increase in the resis- 
tance of the furnace. 

If the slag or ash is fusible at the temperature of the resistor bed, 
a clinker will be formed which very rapidly extends through the 
granular mass, resulting in a rapid increase in resistance and con- 
sequent failure to heat. 

When the furnace was maintained for a considerable length of 
time at sufficiently high temperature to turn out heated steel at 
1,800°F., we found that the temperature in the bottom of the 
resistor bed exceeded the safe limits of refractory materials. With 
a temperature of 1,800 deg. on the surface of the bed, it was found 
that the temperature at the bottom was approximately 3,600 deg. 
This great temperature difference is due to the electrical character- 
istics of carbon in that it has a large negative temperature-resistance 
co-efficient, that is, as the temperature increases the resistance 
decreases. It is evident that the carbon in the bottom or at the 
centre of the bed will operate at higher temperatures than the 
surface, which has an opportunity to radiate its heat to the surround- 
ing air and chamber. An increase in temperature at any given part 
lowers the resistance through that part, which in turn causes more 
current to flow, and so on, the temperature gradually increasing 
with the current. Conditions tend to become stable at a very high 
temperature, but greatly in excess of that which may be safely with- 
stood by any refractory material now available. 

In heating a piece of work in an ordinary fuel-fired furnace, heat 
is transferred to the work by conduction from the hot gases and by 
radiation from the walls. The walls are maintained at a temperature 
higher than that desired at the work because they are continuously 
swept by the hot gases. In an electric furnace we do not have this 
action to heat all of the surfacef{uniformly. If heat is generated only 
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on the floor of the hearth, the side walls and roof must obtain their 
heat by direct radiation. If cold pieces of metal are laid closely 
over the surface of the resistor hearth, they will interfere with the 
radiation of the heat to the walls and roof directly in proportion to 
the amount of hearth surface they cover. This would mean that the 
work would be heated from the under side only, and instead of 
receiving heat from the walls and roof, it would be giving off heat, 
thereby always having a great difference in the temperature on the 
two opposite sides. In order to heat the upper surface to a suffi- 
ciently high temperature, the lower surface must be overhèated. 


CHARACTERISTICS OF SILICON CARBIDE AS A RESISTOR MATERIAL 


During the latter part of 1916 we began our experiments in using 
carbide as a resistance material. A study of the chemical and 
physical properties of silicon carbide led us to believe that it possessed 
desirable qualities essential to a suitable resistor for an electric forging 
furnace, but also indicated that there were many difficulties to be 
overcome which were real problems in themselves The tempera- 
ture of formation of this resistor is 1,950°C, (3,542°F.), The tem- 
perature of decomposition is 2,220°C. or 4,018°F. There is no 
oxidation of this material in pure oxygen at 1,000°C. From 1,500 
to 1,800°C. oxidation is very much retarded by the fused silica 
coating. Neutral or reducing gases, such as carbon monoxide, 
nitrogen and hydrogen, have little or no action. The hardness is 
between that of the ruby and the diamond. Specific gravity is 
3-12 to 3-20. Based on a specific gravity of 3-20, the weight of the 
solid block without pores is 199-7 pounds per cubic foot, or 0-116 
pound per cubic inch. 

Tensile Strength.—In order to adapt silicon carbide to its various 
uses, the tensile strength of the bonded articles may be made to vary 
between wide limits. In ceramic bonded articles where the bond 
does not introduce objectionable pnysical or chemical properties, 
a tensile strength of 1,400 pounds per square inch may be attained. 
A sacrifice of resistance to heat changes and chemical actions affect- 
ing ceramic articles must be expected with high tensile strength. 

Electrical Conductivity.—This resistor is a conductor of the second 
class. At ordinary temperature its conductivity is very low, being 
several times less than that of carbon With increase of tem pera- 
ture its conductivity increases very rapidly, as it has a large negative 
temperature-resistance co-efficient. 

The resistivity of the bricks varies with differences in porosity 
and chemical composition. However, it is interesting to note that 
at temperatures above 1,800°F. the resistivities have approximately 
the same value. A general idea of the variation of the resistance 
will be obtained from the following :— 


COE V E 50 ohms per cubic centimetre 
L000" Feeries seier 18 ohms per cubic centimetre 
S00 T E e cna 3'7 ohms per cubic centimetre 
PRT a EE tives 0:65 ohms per cubic centimetre 


From a résumé of the above, it may be seen that this resistor 
material possesses the following excellent qualitics. 

1. The temperature of decomposition is above 4,000°F., which is 
approximately 1,500 deg. higher than the hottest temperature 
required at the surface of the resistor. Due to the construction of 
furnace employed, the ‘atmosphere in the furnace chamber is non- 
oxidising, and under these conditions the resistor is non-consuming. 

2. May be molded in block form, allowing the heating element to 
be placed in any desirable position around the heating chamber. 

3. Due to its high tensile strength, the roof of the heating chamber 
as well as the hearth may be made out of these resistor blocks. 

4. The fact that it has a large negative temperature-resistance 
co-efficient may be utilised in the control of the furnace temperature 
by controlling the current input to this resistor material. 


EXPERIENCES WITH EARLY FURNACES OF THIS TYPE. 


The first complete furnace of this type which we built and which 
gave promise of success was designed with two working chambers 
7 in. long by 5 in. high, for the heating of 50 lb. of steel per hour to 
1,800°F. in each chamber, or a total of 100 lb. per hour for the 
furnace. The resistors consisted of blocks having a cross section 
of 44 in. by 2}in., passing above and below the working chamber. 
The resistors terminated in electrode chimneys filled with granular 
graphite, into which steel terminal plates extended for externa] 
connections. 

Owing to the high resistance of this type of furnace when cold, 
and due to the length of resistors used, a starting voltage of 220 volts 
was required, which was cut down in a few minutes’ time to 110 volts, 
and then gradually reduced until 60 volts was reached, which 
maintained the proper temperature. ' 

The time required to bring the furnace up to an operating tem- 
perature of 1,800 deg. was 8 hours, starting with the furnace cold. 
Owing to the great heat-reserve capacity of the furnace, the times 
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required in successive heatings were greatly reduced ; this depended 
upon the length of time the furnace was out of operation. In order 
to have the furnace available for immediate use, sufficient current 
was maintained on the furnace during the nights to supply the 
radiation losses. On a 20-hours continuous forging test the average 
input was about 18 kw., or 300 amperes at 60 volts. The hourly 
out put averaged 20 1b., heated from 70 to 1,800°F., and 40 lb. from 
900 to 1,800 dey. 

Notwithstanding the light insulation that was used, a furnace 
efficiency of 41 per cent. was maintained. The furnace ultimately 
proved unsatisfactory due to unequal heating of the two chambers. 

The results of the tests proved conclusively that a temperature 
of 1,800°F, could be obtained and maintained for an indefinite 
period so far as the resistor material was concerned, Hand control 
was used entirely in the operation of this furnace, in conjunction 
with a circuit-breaker for tripping the circuit should the current 
increase bevond a safe operating value. 

The second complete furnace had an over-all dimension of 46 in. 
wide, 38 in. deep by 48 in. high, inclusive of an iron stand 12 in, 
high. The resistor consisted of two blocks 24 by 44 in. cross section 
by 9 in. in length, connected in parallel, one over the heating chamber 
and one underneath, 2} in. apart, forming a heating chamber 7 in. 
wide, 11 in. deep by 24 in. high. The resistors were surrounded and 
imbedded in a refractory lining made up principally of a erucible 
clay and a graphite mixture. Surrounding this extremely hot area 
silica bricks were used backed up by ordinary fire bricks. 

Electrode chimneys or wells were used very much the same as 
with the first furnace. The electrodes consisted of granular graphite 
and an amorphous carbon rod 4 in. sq. by 20 in. long imbedded in 
each electrode well, and extending upward from near the steel 
terminal plate at the bottom of each well to the ends of the two 
resistors. The granular graphite insures electrical contact between 
the resistor blocks and the carbon block, and between the carbon 
block and the terminal plate. A cool terminal is thus obtained. 

The heat insulation on the outside of the furnace consisted of 
4h in. of high-grade insulating brick all round, except opposite the 
electrode wells and around the door. Thin shcet-steel held in place 
by angle iron and tie rods clamped the insulating bricks together. 

The starting voltage on this furnace was 75 volts, and the time 
required to raise the temperature of the heating chamber to a 
forging temperature of 1,800°F. was two hours. The power re- 
quired at full load was 10 kw. or approximately 300 amperes at 
33 volts. At no load, a consumption of 5 kw. or 200 amperes at 
25 volts obtained. This corresponds to an efficiency of 50 per cent. 

The longest continuous run extended over a period of 15 days, 
or 370 hours, the furnace being maintained continuously at a forging 
temperature of 1,800 deg. After thesc tests an examination of the 
resistors was made, but no perceptible effect due to heating could be 
determined. 

The control equipment consisted of a 110-volt transformer with 
knife switches for obtaining starting voltage, and interlocked magnet 
switches, push-button operated, for obtaining the required running 
voltage. A circuit-breaker was used as in the first case for protecting 
the furnace against an increase in current above the safe operating 
value. 


First FURNACES FoR CONTINUOUS Use UNDER SHOP CONDITIONS. 


The first furnace to be placed in continuous operation under 
actual shop conditions was made early in 1917. This furnace, a 
duplicate of the one last described, was installed in the tool forging 
shop of the Westinghouse Electric and Manufacturing Co., and while 
it was considered that the furnace was still in its experimental 
stages, it was essential that we gain the experience of knowing how 
it would stand up under regular shop conditions. Several failures 
of the furnace were recorded, but in each case the failure was due 
to the improper functioning of the control equipment which we were 
developing and experimenting with at that time. 

This furnace has been in operation for a period of one year, with 
highly encouraging results. Many runs have been made of con- 
tinuous operation for periods of 400 to 500 hours, forging high- 
speed steel to 1,850°F., and drop forging at 2,200 deg. without any 
records of resistor failure, or any perceptible deterioration in the 
resistor due to the high operating temperature. One run of 500 
hours was made at a temperature of 2,650 deg. without experiencing 
any difficulty whatever. 

For high-speed steel work, it was found advisable to pre-heat 
it before being placed in the heating chamber. A pre-heating 
chamber was constructed under the heating chamber, consisting 
of an opening in the front of the furnace just below the lower resistor, 
into which the tools could be placed for pre-heating to eliminate 
strains that otherwise would be set up in the steel when placed in 
the furnace. 
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Another furnace has been built and placed in operation at out 
works, having a heating chamber 18 in, wide, 12 in. deep and 4} in 
high. The capacity of this furnace is 20 kw., the starting voltage 
220, and the running voltage 70. The efficiency is 60 per cent. 
This furnace is designed to operate on steel drop forgings requiring 
a temperature of 2,30 F. 

The control equipment at the present time is not completely 

automatic. That is to say, the furnace is not automatically baought 
up to the required temperature, but once the required tem perature 
is obtained, then the control equipment will maintain that tempera- 
ture within certain limits. Interlocked knife switches are used for 
connecting to the starting taps on the transformer. As the furnace 
increases in temperature it is necessary to step down to lower 
voltages. The lower-voltage taps are controlled by means of magnet 
switches operating over a relatively small percentage of the voltage 
range in order to obtain close temperature regulation. 
_ The control equipment thus far developed is semi-automatic in 
its action, and may be used with entire satisfaction where the 
operator has a proper appreciation of the functioning of the control 
equipments. However, it is our intention to ultimately develop 
a complete automatic control equipment, which we hope to have 
perfected at an early date. 


ADVANTAGES OF THE ELECTRIC OvER FUEL-FIRED FURNACES. 

The general type of the furnace such as we have developed has 
a very wide application, but our experiments thus far have been 
largely confined to forging, vitreous enamelling, and for the re- 
heating of glassware. A special furnace has been constructed and 
is successfully operated for the forming of lamp chimneys. 

Forging requires an operating temperature of from 1,800 to 
2,300 `F., depending upon the kind of steel used. Our great difh- 
culty with a fuel-tired furnace is not in the ability to obtain a suff- 
ciently high heat, but in uneven heating. It is almost impossible 
to obtain uniform temperature throughout the entire chambers; 
consequently when the furnace is operated on a production basis, 
with several pieces being heated at one time, some of the pieces of 
work will be much hotter than others The pieces in the hottest 
portion in all probability will heat much too rapidly, with the 
result that either the corners of the tools are burned before the 
material is heated clear through, or if it is removed before the 
surface burns, the centre has not reached a sufficiently high tempera- 
ture. In this case the soft outside will yield much more readily 
than the hard inside, with the result that the outer particles will 
be torn asunder while the inside will be sound. The loss through 
oxidation takes place while the work is being heated in a fuel-tired 
furnace and also after it has been withdrawn and is being forged. 
The oxidation in the furnace is by far the larger of the two. 


} SUPERIORITY OF THE ELECTRIC FURNACE FOR ANNEALING OF 
STEEL. 


Annealing or softening is accomplished by heating steel to a red 
heat ranging from 1,300 to 1,600°F., depending upon the grade of 
steel, and then cooling it slowly. If the temperature is carried too 
high, it may leave the steel actually harder than the proper heat 
would leave it, besides running the risk of forming scale. If scale 
is raised on a piece of steel, this scale will be a granular oxide of iron 
and may spoil the tools used to cut it, sometimes also changing the 
structure of the steel, making it brittle and causing it to crack in 
hardening. The effect of heat on steel may be noted by taking a bar 
of steel nicked in 10 or 12 places about 4 in. apart, heating it in 4 
fuel-fired furnace until the end is up to a good white heat, and then 
plunging it into cold water. In breaking off the pieces at each nick. 
it will be seen that characteristic changes have taken place in the 
steel. The end of the rod which had been overheated will be very 
open or crystalline in structure, the succeeding pieces becoming 
closer and closer in grain until one piece is formed possessing 4 
close, even grain, the structure desired. 

For every variation in the temperature there is a variation in 
grain of the steel. The effect of too high a heat is to open the grain, 
to make the steel coarse. The effect of irregular heat is to cause 
irregular grain, irregular strains and cracks in the steel. 

The furnace described offers an ideal solution for the conditions 
as above outlined, because :— 


(a) Uniform temperature is obtained in all parts of the heating 
cham bers. l 

(b) The temperature found to produce the most satisfactory 
results may be obtained and maintained indefinitely. 

(c) A neutral atmosphere is obtained in the furnace chamber, 
thereby eliminating the major part of the oxidation of the steel. 

For a given class of work subjected to a given heating operation 
the following conditions must apply. l 

1. The rate at which the work is heated is capable of infinite 


__.Yariation, but there must be some best sequence of heating. 
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2. The temperature difference between the heating medium and 
the work may be almost any value, but there must be some best 
value. 

3. The maximum temperature to which the work is heated may 
be almost any value, but there must be some best maximum tem- 
perature for each grade of steel. 

An electric furnace permits of doing such experimental work as 
will exactly determine these factors and, once they have been deter- 
mined, it permits an operator to duplicate these results in operation 
—the ultimate feature in which we are interested. 


Engineers’ Protective Associations. 


o ee 


At the invitation of the Council of the Institution of Electrical 
Engineers, a conference of representatives of the Associated Municipal 
Electrical Engineers of Greater London, the Chief Technical Assis- 
tants’ Association and the Electrical Power Engineers’ Association 
was held at the tem porary offices of the Institution on the 9th inst. 
The number of representatives sent by each Association was in 
proportion to its membership. 

The chair was taken by Mr. ©. H. Wordingham, C.B.E., President. of 
the Institution, and the Council was further represented by Messrs. 
R. A. Chattock, G. W. Partridge and Roger T. Smith (vice-presidents), 
and Messrs. A. H. Marshall, R. Howard Fletcher and W. Lang, chairmen 
of the Newcastle, Western and Yorkshire Local Sections respectively. 
At the close of the proceedings the following resolutions were passed, 
subject to ratification by the goyerning}bodies of the three Associations : 

1. That one single combined protective association be formed for the 
whole clectrie supply industry. 

2. That chief engineers be included in the membership, provided thev 
are not employers or employers’ representatives on an Industrial Council 
or similar body dealing with technical staffs, subject also to proper 
safeguards for special staff questions that may arise. 

3. That a protective association formed from existing associations 
adopt the constitution and, for the present, the title of the Electrical 
Power Engincers’ Association, secing that it is the only existing associa- 
tion for the purposes in view which is constituted as a trade union. 

4. That the qualifications for membership of the association be those 
of the Electrical Power Engineers’ Association, but all new members. 
elected after December 31, 1921, shall be required to have passed the 
A.M.I.E. E. examination, or an equivalent examination, and that this. 
be the link between the Institution and the association. 

5. That the Chief Technical Assistants’ Association and the Associated 
Municipal Electrical Engineers of Greater London each appoint two repre- 
sentatives to meet the National Executive (‘committee of the E.P.E. A. at 
Manchester on July 27th to discuss and approve the draft constitution of 
the E.P.E.A. This draft in turn to be submitted to Institution for final 
ratification. The representatives of the two <ssociations first named,, 
if members of the E.P.E.A., to remain as part of the National Executive 
Committee of the E.P. E.A. for the current year (7.¢., until June, 1919). 

The Institution also to send a representative of the Council to attend. 
the meeting of July 27th in an advisory capacity. 


Newcastle Electrical Engineers and 


the E.P.E.A. 


A meeting of electrical engineers was held on the 17th inst. in the 
Mining Institute, Newcastle-upon-Tyne, to consider the question 
of joining the Electrical Power Engincers’ Association. Mr. A. H. 
Marshall, local President of the I.E.E., was in the chair, and there 
was a large attendance. 

The Chairman said the meeting was called to consider the matters 
arising out of the meeting held there on June 3rd. at which delegates 
were appointed to represent them at a mass meeting to be held in London 
for the formation of an association of British electrical’ engineers. lt 
had been arranged to hold similar meetings at each cf the Local Sections 
of the I.E.E., but, with the single exception of Newcastle, there was a 
great deal of hostility shown to the proposals of the [.E.E. As the 
result the London meeting had to be abandoned. This hostility arose, 
partly, because the 1.E.E. was supposed to have some ulterior motive in 
taking the action they had done, and, partly, because of the existence of 
other associations, notably the E.P.E.A., who thought they were better 
able to look after the interests of supply engineers. He could say that 
the President and Council were guided solely by a desire to benefit their 
members and others engaged in the electrical industry ; they wanted to 
promote unity amongst the various associations in order to look after 
the economic interests of the younger men. As soon as the feeling of 
the country was found the President of the T.E.E. (Mr. Wordingham), 
after negotiation with the executives of the E.P.E.A., the ('.T.A., and the 
A.M. E. E., arranged a conference of delegates and members of the Council 
of the I. E.E. for July 9th in London to discuss what further steps should 
be taken to bring about the desired unity, and to decide how the help 
of the I. E. E. could best be given to set up a strong protective association. 
At this conference it was agreed that a protective association be formed 
from the existing associations, adopting, for the present, the title of 
E.P.E.A., seeing that it is the only association registered as a trade 
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union; that the qualification for membership of the association remair' 
as at present, but that after December 31, 1921, all new mem bers shall 

have passed the J.E.E. associate membership examination or its equiva- 

lent. The action of the President and Council of the Institution had been : 
misrepresented by some ; all they wanted to do was to give the support 

of the I.E.E. as a body to that organisation which showed itself best 

adapted to look after the interests of the profession. The body which 
had the greatest claim on their support at present was, undoubtedly, the 
E.P. E.A. i 

Mr. HeEstopr, of Barrow, reviewed the origin of the E.P.E.A. and its 
present position. The position of staff engineers could only be im- 
proved by co-operative effort. The wages paid in central stations in 
pre-war days, and even at present, approached a national scandal, and 
when they regarded the various grades getting wages little better than a. 
labourer’s there was no need for an apology for such an association as 
theirs. Six months ago, a confeience was held in London with repre- 
sentatives from Birmingham and Manchester, and the result’ was the 
forming of the Association as the Electric Power Engineers’ Association. . 
They had difficulties to contend with, the first being the inertia of the 
staff engineers and the difficulty of convincing them that co-operation 
was necessary, and thev had also to contend wth other associations. 
The association was run on democratic lines, and t2 country had been 
divided into Southern, Midland and Northern Sections, with London, . 
Birmingham and Manchester as headquarters. Having explained the 
scheme of government, he said the total possible membership was 4,000: 
or 5.0 )0, estimating 40) stations in the country, and averaging the staffs 
at 10 per station. In their six months’ working they had go. from 1,200° 
to 1,500 members, or about one-third of the total possible. In Lanca- 
shire and Cheshire about 90 per cent. were in the association York- 
shire, also, was strong, and he thought there was only the TynesiJe area 
that was not covered. He hcped that a strong and active branch would 
be started on Tyneside. A little while ago they held a meeting at Gias- 
gow and formed a branch there, which was in a strong and flourishin:s 
condition. He believed that the E.P. E.A. would be able to maintain the 
best tr ditions of central station practice. | 

Mr. Stmpsown submitted the rules so far as they had been approved and. 
published. They recognised in view of the Whitley Report, that when. 
questions of indsutrial reconstruction came forward engineers must have - 
a definite organisation to exert their influence. The Whitley Report 
recognises the rights of the workmen. But where did the staff engineer - 
come in? Where would they be unless they had an organisation ? 
The E.P.E.A. recognised the far reaching importance of the Whitley 
Report, but, underlying that, was the feeling of the necessity for greater - 
harmony and goodwill on all sides. If statf engineers were organised 
they could claim a voice in the Industrial Council, and, in his opinion, 
would have great: influence. 

Mr. H. W. CLOTHIER thought they should make it their duty to study - 
the reports issued by the Board of Tradé regarding the development of. 
the trade of the country. Thev knew that owing to bad Iegislation—to 
blindness on their part—they allowed their electrical industry to proceed ' 
with ultra caution and slowness, giving advantage to their Continental 
and American competitors. To put matters right they must have very 
strong and keen co-ordination, active in matters of legislation and com- 
manity welfare. They must also make the electrical industry the: 
“key ” industry attractive to the best brains in the country. Indi- 
vidual efficiency suitably rewarded would lead to national efficiency. . 
The I.E.E. Council jumved at the A.B.E.E. because it wished to identify - 
itself with the aims and general principles of organised protection, and! 
the A.B.E.E. was the only proposition that was put before the Comeil/. 
Had the E.P.E. A. fully declared their sensible policy earlier he thought 
the Council understanding it better would have acted more favourably 
from the start. 

A number of questions having been answered by Mr. Simpson, a vote: 
of thanks to the officid ls of the E.P.E.A. was carried, and the meeting: 
terminated. A gathering of prospective members of the E.P.E.A. was: 
held, Mr. Simpson in the chair. 


The Iltuminating Value of Searchlights and Fresnel Lenses. 
—Two recent contributions to “ Annales de Physique ” 
by Prof. A. Blondel and Mr. Lavanchy, deal with the principles 
underlying the calculation of the illumination derived from 
searchlight projectors, and the effect of arrangements of various 
Fresnel prismatic devices, at a great distance. Special attention 
is devoted to the distribution of light in the beam of projectors 
and the effect of removal of the source from the focus. The 
conditions are highly complex, and are illustrated by a number 
of neat graphical methods. A very small eccentricity from 
the focus may profoundly modify the distrtbution of illu- 
mination. It is possible by this means to improve the “ co- 
efficient of homogencity ” of the beam. but only at the expense 
of luminous efficiency or spread of the beam. The general 
method employed in this investigation, the authors remark, 
is not necessarily limited to parabolic reflectors, but may be 
extended to other forms (Fresnel lenses, Mangin mirrors, &c.). 
In the second contribution a number of typical cases of cata- 


dioptric and annular lens arrangements are worked out with 
characteristic ingenuity. 
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Conditions in Our 
Factories. 


The annual report of the Chief Inspector of Factories 
and Workshops for the vear 1917 hes before us. It is a 
very different document from what it was in pre-war days. 
The whole report now occupies but 24 pages, and the report 
of the Electrical Inspector. Mr. G. S. Ram. is reduced to 
only a few paragraphs. Oi technical information there 
is verv little, but, on the other hand, the report has beccme 
an increasingly interesting document of humanity. The 
war has taught us a fact which some of us realised long ago, 
that the welfare of the worker is one of the most important 
questions in industry. 

Much of the present report is concerned with the hours 
of labour. It is interesting to note that there is a marked 
tendency to reduce the number of working hours per week. 
It appears that Scotland is the pioneer in this direction ; 
for as long as seven years ago the great Paisley cotton 
thread firms adopted the 8a.m. start. Their experience 
has been that this change has resulted in the almost com- 
plete disappearance of bad time-keeping, whilst sickness 
amongst the girls has decreased, and the reduction in 
output is hardly noticeable where it depends upon the 
activitv of the workers, and is not even in proportion to 
the loss of time where the output depends chiefly on machine 
hours. Lastly, better work is secured and maintained. 

In other parts of the country there are also movements 
in favour of shorter hours. Thus in the Huddersfield 
district, some 30 firms have made an agreement to reduce 
the working hours from 53 to 50 per week for a period of 
one year as an experiment. No reduction in output has 
occurred and the loss through bad time-keeping has de- 
creased. One of the leading firms in the slipper trade, 
in the Rossendale valley, has adopted a 48-hour week, 
and has found that the production and the wages paid 
have not been decreased in the least through this change, 
whilst indisposition amongst the workmen has been lessened 
by almost one half. The conditions of ork at this factory 
are very good and the spell of four and a half hours in the 
morning and afternoon is broken by short pauses, when a 
cup of tea is given to each worker. The experiment met 
with a good deal of opposition at first from other manu- 
facturers in the district, but owing to the successful results 
the whole of the slipper trade in the Valley have now 
abolished work before breakfast. It is also interesting 
to note that when the woollen manufacturers were com- 
pelled through restrictions to reduce their hours the 
majority adopted for their weaving sheds a 9-hours dav, 
from 8 a.m. to 6 p.m., and both employers and the work- 
people are almost unanimous as to the benefits resulting 
from the change. 

It is very regrettable to notice that, although generally 
speaking, excessive hours are not found, there are bad 
cases from time to time of illegal hours, and also cases 
where young children are illegally employed. As an 
example, we may mention a case at Woolwich, where a 
boy of 16 years old was employed for 108 hours per week. 
He began work at 8a.m. on Monday and worked till 8.30 p.m. 
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on Tuesday, with two somewhat similar intervals, starting 
on the Wednesday and the Friday. In another case boys 
had been worked from 25 to 30 hours consecutively, except 
for intervals of tour or five hours. Instances are mentioned 
of little girls of 8 to 10 or 11 vears of age being emploved 
at intervals between school hours, and two or “three girls 
were In such health as to have been absent from school 
for long periods. It is cases of this kind which cause a 
hitter feeling on the part of the workers and which do 
much harm to the humane employer, because Labour 
naturally takes the view that all employers would adopt 
methods of this kind unless provision were made to render 
them impossible. 

Another point on which the report lays emphasis is 
welfare work. There seems still to be a lack of apprecia- 
tion of the fact that unnecessarv fatigue is simply waste 
of energy which detracts from the output of the worker— 
probably i in both quantity and quality. Take, tor example, 
the question of seats for factory workers, more particularly 
women and girls. There is obviously no advantage in 
standing if the work can be done equally well by a person 
who is sitting ; the advantage is all the other way, because 
more energy can then be put into the work. Yet it appears 
that overlookers are frequently averse to encouraging 
the girls to sit. It is clear that in many cases the provision 
of seats should be compulsory and not merely voluntary. 
The improvement of conditions, however, is a slow process. 
It has been going om for many years and it has been en- 
couraged by the enlightened employer. But it has re- 
mained for the stress of war tu give a long needed impulse 
to this very necessary movement. 


Review. 
Ee 


Principles and Practice of MBlectrical Engineering. By 
ALEXANDER Gray. 2nd Edition. (London: The Hill Publishing 


Co.) Pp. xxi.+ 431. 12s. 6d. net. 

The first edition of this book was published in 1914 and the 
principal changes considered necessary in this edition are 
(according to the preface) the elimination of the left-hand rule 
for the direction of the force on a conductor in favour of the 
conception of strained lines of force, a change in the method 
of presenting the subject of direct current drum windings, a 
few additions to the chapters on alternating current circuits 
and the addition of a considerable number of problems without 
answers. The work is based on a lecture and laboratory course 
given to the senior civil, mechanical and mining students at 
McGill University. 

Although such an enormous amount of information is com- 
pressed into a comparatively few pages, yet the whole makes 
good reading because of the exceptionally clear and concise 
way the author has of expressing his ideas. The book is not 
intended to give a working knowledge to those actually 
engaged in electrical work, but to give a broad idea of the 
principles and practice of electrical science to those who are 
studying, or engaged on other branches of engineering. In 
this way, as the author states, such men can afterwards make 
intelligent use of the data contained in the electrical hand- 
books, or take up with advantage a further study of the special 
The author's method of explaining 
the theory and then immediately describing some practical 
applications make it very clear and easy to follow. A good 
example of this method occurs in the chapter on rheostats, 
which follows the chapter on electric circuits and resistance ; 
and again in the chapter on solenoids and electromagnets, 
which comes immediately after that on magnetic circuits and 
magnetic properties of iron. We cannot leave this chapter 
on solenoids, however, without remarking on the absence of 
any figures obtained from tests, except for one set of curves. 
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The design of such apparatus is not easy and is usually based 
on empirical formule rather than on the theoretical figures, 
and this fact might perhaps have been made more clear. 

The first 26 chapters deal with direct currents, and include 
chapters on windings, commutation, motors, generators, con- 
trollers and batteries. Chapters 27 to 38 contain information 
on alternating-current work, chapter 39 deals with motor- 
generators and rotary converters, chapter 40 with traction, 
chapter 41 with transmission and distribution, chapter 42 with 
lighting, and chapter 43 gives a series of experiments suitable 
for a laboratory course. Two points occur to us which might 
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be improved. The first is in the chapter on polyphase in- 
duction motors, where the leakage reactance of the stator 
winding is not kept distinct from the reactance; and the 
second is the explanation of the split-pole converter, which is 
decidedly rough-and-ready and can hardly be called accurate. 
The book, on the whole, appears to fulfil admirably the 
object for which it was written. Perhaps it would be rather 
dificult for students to get the best out of it without outside 
aid, but the amount needed of such assistance has been 
reduced to a minimum by the logical arrangement and clear 
method of presenting the subject. R. G. J. 


Resistance and Reactance of Iron Transmission 
Lines. 


By A. PRESS. 


At this time, when iron transmission lines are being intru- 
duced more and mıre into actual practice, a matbematical 
theory which will enable one to deal with circuits of variable 
permeability should prove of interest to engineers. The 
ordinary constant permeability mathematics is known not t> 
be applicable tẹ iron containing circuits, and that should be 
the more reason why a new mathematical operator method 
should be the more welcome. 

The new views in dealing with variable permeability were 
first disclosed in a Paper by the author in THE ELECTRICIAN, 
of London, July 23, 1915. Since then a simple Harmonic 
Algebra has been evolved which enables one tu solve 
' for the harmonic components of voltage or current when 
either the simple sinusoidal current or voltage is given. Judg- 
ing by the work of Messrs. Hague and Neville (see THE ELEc- 
TRICIAN, October 13, 1916), the working range for variable 


r +anae 


Fria. l. 


flux distributions is apparently 10,000 gauss, though some 
extension would be required t; take account of magnetic 
saturation. 

The differential equations connecting voltage and current 
will first be obtained ; then. as an introduction, the ordinary 
‘solution for 2 copper wire will be derived, following which will 
come the work of the resistance and reactance of iron wires 
due to the simultaneous influence of hysteresis and variable 
permeability. The method of evaluation of the harmonic 
components, whether of voltage or current, will be gone into 
in a later paper. 

In a circular iron conductor the current is assumed to flow 
axially along the wire in the direction z. The conductor being 
made of magnetic material, it is required to find the effective 
resistance of the wire as well as the reactance for a sinusoidally 
impressed E.M.F. 

Let the current density of the wire be A; then the total 
volume current passing axially along the wire in the direction z 
in an elemental area, drd@, is Ardrd@. In taking the line 
integral / Hdl around the elemental area it is necessary to note, 
by the nature of the problem, that there can be no radial or 


dr 


axial components of magnetic density, only one B tangential 
to the circles having the centre of the wire as an axis. The 
direction of B will be counterclockwise in the plane of r, 0. 
Thus, for the lower side AB of the figure, by the first law of 
electrodynamics, the line integral will be —Hrd0. For the top 
side of the rectangle it will be (H+dH/dr . dr)(r+-dr)d0, and 
va drdOrd = -Hrdo (H+ dr ) (r+dr)d0 


= Hdrd6 + adr dr. 


Dividing throughout by drd6, and neglecting higher orders of 
infinitesimals than the first, one has 


4x, 1,,, dH 
woe tR co 


Fic. 2. Fic. 3. 


Taking now account of the second law of electrodynamics 
one has per unit length axially of the conductor 


OB a ae. dA dP -g_@A 
—dr a 10 =Ap—(A+ T, dr) ezr 10 F 9 (2) 
and by (1)and (2). 


tau dA dA @A 
10°99 dt rdr de 
Be it noted that u, the permeability, is usually taken as a con- 
stant. This limitation is not at all necessary, for one can look 
upon u as a generalised permeability operator which will now 
be explained. 
Consider the B-H loop relationship for iron due to a con- 
tinued cyclic variation of either B or H (Fig. 3). Thus, let 
H=H sin pt, 
where H is the instantaneous value and H is the maximum 
value. If, then, H varies from + to —, it will follow that such 
values of B are to be taken as will correspond to the loop 


determination according to the direction of the arrow of the 
loop. 
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Plotting in rectangular co-ordinates, one will have an 
irregular shaped B wave of magnetic density, whereas the cor- 
responding H curve of magnetic force is necessarily sinusoidal 
by condition. If this B curve is analysed according to the 
harmonic analysis of Fourier, one will have 

B=H ʻa, sin pl+a, sin 3pt+a, sin 5 pt+ 
+b, cos pt+b, cos 3pt +b; cos 5pt+}, 
where the a’s and the b's are constants. Introducing a new 
mathematical operator, Q,,, defined by the relation 
Qu sin pt=sin mpl, 
will enable one to express B more manageably from a mathe- 
matical point of view. The operator Qa is to be so understood 
that it has the property of changing the function sin pt into 
sin wmpt, very much like the operator 1/p . didt, acting on the 
operand sin pt by ordinary differentiation, changes it into 
cos pt. As a matter of fact, Qm can be expressed in terms of 
the differential operator d‘dt==t, by a method kindly com- 
municated to the author by Oliver Heaviside. (See also the 
latter's “ Electromagnetic Theory,” Vol. IL., p. 109.) 
By considering the operand as ("one can show* that 


x i {2 thin j4 ) ai 
sin pl=p ty. (1+ p? Cy" =(1-} at? ay pra 
1 

3/ 3 5/5 

pe pr 
= pl—-~ = 

7—2 
Ea ty fi 2 


: mp ER ENEL . 
sin iw pl = ) i (Leet t ey U” = Qin pt; Q”= 
1 
by substituting for sin pt its operational value. 
for B its equivalent 


t t 
B=H arb +(astbas,) Q+} sin pl; 


i eae, P G 12 
Thus, writing 


t 
since -— Qun sin pt=ces mpl. 
mp 


Noting, therefore, that =H sin pt, 
B=uH, 


where, in fact, n is now generalised and is a differential operator 


function given by 
31 3 


u=(a ta Hat 


Since # is a cyclic function B must be likewise. 


d? d 
: ote i 2A, with the understanding 


The equation 
in A will now become } 


4; 
that =o, - t and uis the generalised operator function just 


referred to. 
To find a solution take tentatively 


A=1-+ar+br+er+dr+er-+ ; 
then by proper substitution, differentiation and addition one 
will have 


2 
i oo dA E EE E TE 


=" +-4b4 9er-+16d2+25e3-+. 


If the above represents an identity it is necessary to have 


a= b=0 e=0 
ee. dela pu, 
b=; d= 2242 J 22426? &e 
whence a possible form of pan is 
= 2/2 gr 
Era tots yzg 7 = =Jd,(qr). 


This latter series is ee the Zeroth Bessel function, with 
Imaginary argument and the operator Jo( ) acting on the 


* The quantity dm is here the infinitesimal part of an arbitrary 
ee m as the latter approaches zero from plus values of m. 
t follows, therefore, that there can only be an imaginary branch to 
the left-hand side of the plot of y=2z"”, otherwise y= 1 for x> 1. 
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operand gr can be said to transform the expression gr into the 
series just derived. The proper solution for the problem*at 
hand takes the form, therefore, 
(97) 
A= A Jalg 
J qR) 
It must be noticed that in the operational equation 
í ON l dA 
3 =¢A 
dè rdr 
the time as well as the operator q? are to be regarded fas con- 
stants for the time being. The desired differential equation 
will not only thereby be satisfied, but also the boundary con- 
dition for r=R, that is, for the skin of the conductor where 
most generally one can set 
A= A: sin (pt+9), 
with an aggregate line current =V 2/ sin pt. 
total line current of the conductor must be 


sin (pt+6). 


However, the 


T5 “R 
v 2I sin p= | 2arAdr=A aR? sin pt, 


Fa 


and A= 


density value in the conductor. Performing the integration 
indicated from the series development 

R: ( LPR? 1q*R? 
I- rdo (nu zlta g2 t. pp 


It follows therefore 


represents the average maximum current 


1 PR al 
4 2242. 2 ! j 


a (pt-+9). 


Note that the skin current is never in exact phase with the 
average line current. This is because there are circulating 
currents in the conductor that increase the apparent resistance. 
When pf=7/2 the total line current V2I sin pt will be a 
maximum or A,o’=A o cos 0 with p'as the effective resistivity 
of the conductor against the direct current resistivity p. The 
ratio 


p? Acosh 
ae P Ay 


will give, therefore, the relation of the effective resistancetof 
the conductor to the direct current resistivity. In other 
words it will be a measure of the ** skin effect ”’ resistance. 

Operating on both sides with the inverse operator function 
gives 

(qk 
A, f | sin pt= A, sin (pt+6) 
Uta get | 


Pe ae E oe ee ae awe 
=A 1+ 49-9 tag igot Tgl — n PE 


by division and where for convenience there has been placed : 
PR? aR 
TE eee 
J= 92 “10% E 
For a copper conductor where “=1 and there is neither 


<4 d 
variable permeability nor hysteresis loss Flee) and with 


y=mj and m=" Thus for pl=:7/2 one has 


aR? 

10%9° 

A (+ 5m : mit )=A cos 0 
me 12 18) 


we eae zy eos 
~ = K,=1+4+-~m*——~ m+. 
SIDE ~igo t 
If as in an iron transmission line one considers that u is a 
differential operator determining in fact the hysteresis loop, 
then an exact solution should take into account the simulta- 
neous effect of. hysteresis and eddy current losses _injthe iron 
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conductor. These will now be investigated. For the funda- 
mental component of voltage having its periodicity necessarily 
equal to that of the current of the line, it will be sufficient for 
finding the skin effect resistivity to take 
B=a sin pt—b cos pt. T..us when 
H=H sin pt, it is possible to write 
B=(a—bt,/p) sin pt; B=uH ; 
pe=a—bt,/p, 
‘because both current and voltage must have the same perio- 
dicity,for a true energy loss to take place.’ Dealing, therefore, 
ce el operand one can replace ¢, by pj, and, there- 
ore | 
| u=a—bj. 
On _introducing;this value of u it follows that 


7R abim EP (aj 
I™10%0 (a-—bj)pj = 10°ọp (aj +b). , 


The new expression for y in the formula A, sin (pt+6) gives 
A, sin (pt+6)=A,{ 1+ Jan(aj-+b)—1/12 . m?(a?j? 
+ 2abj +b?) +1 /48m3(a393+ 3a2bj?-+ 3ab?j +6) 
—1/180 . m*(a*j4+-40578b +-6a?j2b? + 4a7b3 +54) 
413/8640 . («j5 +5a*j*b 1003/95? + 1002j208 
+-5ajb* |-b*)m5] sin pt. 
Placing therefore pt=z/2 gives 


Ay {1 +zmb— ; 


rv 272 
12 (a Gab 


1 1 
mAn? 3/73 2 
m(b*—a*) + 437” (b? —3a?b) 180” 


+b) eom (Bat! roa?l? He} =A, cos 0 
=r i l ae pmol, 2 722 mt 
ke = 1p 5mb+y5™ (a? —b*) cal b(3a2—b 1-786 


o’ 
P 
13 
S e pay” 
(a*—6a?b?+b*)+ 864 
which will hold for all steady harmon c or simple harmonic 
waves of E.M.F. : 
Turning now to the reactance, if it is desired to find the 
reactance per centimetre length of a copper conductor for 
which the permeability is unity, it is sufficient to observe that 


at,the moment when the aggregate line current i= 2I sin pt 
is zero, that is for pt=0, the total skin drop must be equivalent 
+o the reactance drop of the line. Thus in 
A, f(g) sin pt=A; sin (pt+0) with pt=0 
oA, sin 6=V Ar =nRA, 
where the reactance x is in ohms, per centimetre length of 
‘conductor, and therefore 
Pan sinO A,sin® p 
~ aR A, aR? 
Because one has 


Aditi- y?+ &e. }sin pt=A, sin (pt+0), 


6 bm®(5a*— 10a2b?-+-64)+ 


whence with y=mj and putting pt=0 
£e=[1 —m?/24-+-13/4320 . m4—]p/(2-10°) for copper wires. 
If now, as before, for iron wires a fundamental impressed 
E.M.F. alone is considered, one will have for y 
y=m(aj+6), 
and then one has by what has gone before 


fl tent | masage an labda 
Ao\5 ma—y m ab+ m (3ab a’) 189 42 4a?b) 
13m’ | 37,2 4) 1A. gi 
+3619 @ 10a*b?+-5ab") A, sin 6. 


Thus the reactance per centimetre length of iron wires for the 
fundamental, 


l Paj 1 m? o n 4*b, a y2 
La A O 
" 13m 


Lan (at —Loatb? +504) —}, 
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This equation reduces to the one given for copper on the 
understanding that a=1 and b=0 or no hysteresis loss. Of 
course, this reactance drop takes no account of the reac- 
tances due to the higher harmonics of current with a sinusoid- 
ally impressed E.M.F. 

There remains finally to consider what must be the actual line 
current of an iron transmission line if the line drop is truly 
sinusoidal. In reality if the skin copper drop is a simple 
sinusoidal function of the time, which means that the im- 
pressed E.M.F. is such, then the aggregate current of the line 
cannot be a simpe sinusoid. We have seen that 


eA, sin (pt+6) 
represents the impressed E.M.F. per centimetre both in magni- 
tude and phase (neglecting external reactance of the line , 


Aso sin (pt+0)=E sin (pt+6); As=E/p, | 
with Ẹ as the maximum total voltage drop per centimetre 
of line. On the other hand, the left hand side of the equation 


/ 


Alt 3y—sg 0+) sin pt=A, sin (pt+9) 


should actually give the harmonic components of current, 
as at short circuit, where the impressed volts are represented . 
by E sin (pt+0). However, it will be best to work with the 
equation in the form of partial fractions of the type A /'u+kn). 
This latter will also be conducive to obtaining a solution, 
because | 


{ bat 
y=mt, faith, ith atio > 


then mathematically it will be necessary to evaluate the 
squares and other powers of the operators Q,,. Suffice 
it to say at ths juncture that the new method involves 
equating all the coefficients of any tern such as Q,, with 
m> 1 to zero where one writes 


l 

u 

Qn ; : =5( dai Qn 
/41, 


3.5 mp 


ux 


bt 
d =S(a, ml 
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and, therefore, it will be seen that it is in fact possible to obtain 
H in terms of B, given B in terms of H. This means that it 
is possible by means of the Qn operators to obtain the har- 
monic developments of the one given the harmonic develop- 
ments of the other whether for saturated or unsaturated iron. 


Correspondence. 


ELECTRICAL WORK FOR THE BLIND. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sirk: Sir Arthur Pearson and Mr. Hugo Hirst are to be 
congratulated on the way in which they have seized the oppor- 
tunity of helping blind people in finding them work in the 
winding of electrical coils. 

To anyone who has taken up work among the blind it is a 
very striking fact how few trades there are in which they have 
been employed, and I am writing this letter to ask electrical 
engineers and manufacturers to do their utmost to find new 
openings, so that there shall be as large a range of trades 
available where the blind could earn good wages. 

The work of Mr. Hirst is particularly interesting in view of 
the fact that considerable numbers of blind people might be 
employed in connection with a steady trade, instead of having 
to depend on isolated jobs as piano tuners, music teachers or 
boot repairers. 

It is probable that they could do a good deal of gauging work. 

It must also be remembered that in many of the institutions 
there are numbers of persons with very defective sight who 
would be greatly benefited by having suitable trades open 
to them. 

In addition to the large number of blind soldiers, there ere 
great numbers of blind children growing up who will have to 
go out into the world and earn their living, and anyone who 
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can find a new trade for them will have the gratification of 
knowing that they were doing extremely good work. 

I enclose a very touching photograph of seven little blind 
entertainers. 

A friend who is matron of a blind institution wrote me a few 
davs ago that 10 blind babies had just been brought in. They 
will all want help in the future.—I am, &e., | 

London, July 14. H. W. RAVENSHAW. 


THE TERCENTENARY OF COMMON LOGARITHMS. 
TO THE EDITOR OF THE ELECTRICIAN. 

SiR: Dr. Russell. in the correspondence of vour issue of 
July 19th, raises the question of the spelling of Napier’s name. 
Perhaps the best justification of“ Napier “is that it is the form 
used by his descendants. The old spellings are various— 
Napeir, Nepair, Nepeir, Neper, Nepper, Naper, Napare, 
Naipper—and several were used by the mathematician himself. 
Briggs also suffered in this respect. The notice of his baptism 
in the Halifax Parish Church Register gives Bridge as the sur- 
name. Inthe preface to Wright's translation of the Descriptio, 
which was written by Briggs, we have Brigs, Brigges and 
Briggs. Buergi appears as Jobst, Joost or Justus Byrg or 
Byrgius ; also Speidell as Speidal. 

Your correspondent states, in conclusion, that ` those 
-authors who write about Neperian logarithms are historically 

ecurate.” Even if “ Neperian ` is allowed. the svstem of 
vewrithms to the base e cannot be directly attributed to Napier. 
Sis geometrical definition, which is essentially fluxional, 
covers all systems. He gave in the |“ Constructio ` a ©“ Short 
Table ” of factors and numbers which is a little list of a few 
numbers and their natural logarithms. Napier used them as 
auxiliary to the logarithms that he had first calculated. In 
1618 a small table of numbers and logarithms appeared in the 
second edition of the translation of the “ Descriptio.” These 
are natural logarithms, but, again, were used in connection 
with Napier’s original system. The author is not known, but 
was probably Oughtred. Buergi published in 1620 a table of 
approximate natural antilogarithms. Speidell published in 
1622 a considerable table of natural logarithms, “a new 
logarithmy.” He is usually regarded as the originator. The 
theoretical importance of logarithms to the base e was not 
under stood for many vears afterwards.—l am, &e., 


Huddersfield, July 22. W. R. Bower. 


ee 


RIVERS-MOORE’S PATENT APPLICATION 4,862/15. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR : In order to remove misapprehensions will you kindly 
afford me space to point out that the arrangement referred to 
by Dr. Eccles on page 265 of his ©“ Wireless Telegraphy and 
Telephony,” second edition, in relation to Rivers-Moore’s 
specification +,862,15, is identical with Fig. 8 of my patent 
specification No. 13,755/13, when an auto-transformer is em- 
ployed as described in lines 54 and 55, page 8 of my specifica- 
tion. 

In view of this, the Comptroller of Patents, in his decision 
given on November 13, 1916, refused to grant a patent upon 
Rivers-Moore’s Application No. 4,862'15.—I am, &c., 

Kingston, July 18. W. H. WILson. 


Volunteer Notices. 


LONDON ARMY TROOPS COMPANIES VOLUNTEER ENGINEERS. 
Headquarters: Balderton-street. Grosvenor-square, W. 1. 
Officer Commanding, Lieut.-Colonel C. B. Cray. V.D. 

Orders for the Week. 

Captain of the Week.—Capt. E. G. Fleming. 

Monday, July 29—Friday, August 2.—Drills as usual. 

Friday, August 2.— Adjutant’s technical lecture (earthworks), 6-30-7.30, 

Saturday, August 3.— Annual Camp at Esher. Parade Waterloo Station 
2.0. For further particulars see special orders. 

Headquarters.— From August 3 to August 11 Headquarters wil! be 
transferred to the Camp at Esher. 
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Legal Intelligence. 


Isaacs v. Hobhouse. 

Duting the past week Mr. Justice Darling and a speciel jury have had 
this case before them. The plaintiff (Mr. Godfrey C. Isaacs) sued de- 
fendent (Sir Charles H. E. Hobhouse) for damages for an alleged libel 
with reference to Marconi contracts for wireless telegraphic stations. A 
statement was made by counsel for the Marconi Com pany (Sir E. Carson), 
during the hearing of a petition of right by the company, that Sir Charles 
Hobhouse had attempted to induce the Telefunken Company (of Berlin) 
to come to England and start in rivalry with the Marconi Company. 
In the House of Commons on March 19 Sir Charles Hobhouse said: 
This statement, for which Mr. Godfrey Isaacs is responsible, is wholly 
false and without any foundation.” On March 20 plaintiff wrote to 
defendant asking him to repeat that statement outside the House of 
Commons. On March 21 defendant published in the Press a letter in 
reply, saving that he had “ stated the facts in the House of Commons 
fully and without reservation. It is for the public who read them to 
draw their own inference.” Ina furthe: letter written br defendant to 
plaintiff, and published in the Press on March 22, defendant denied 
plaintiff's statement that he (defendant) had made an offer to the 
Telefunken Company, that he had recognised that as a Minister of the 
Crown he should not have made that offer, and he charged plaintiff with 
making other untrue statements. 

The defence was that the words in their natural and ordinary meaning 
were true in substance and in fact. 

Mr. Leshe Scott, K.C., Mr. J. A. Hawke, K.C., and Mr. Stuart Bevan 
appeared for plaintiff; Sir John Simon, K.C., Mr. Douglas Hogg, K.C., 
and Mr. Eustace Hills for defendant. 

Mr. LESTIE Scott opened plaintift’s case at some length. and went into 
the details of the negotiations as to the contract for the erection of the 
six wireless telegraph stations, the cfiect of the war upon the contract, 
the recent Petition of Right, &e. 

The plaintiff (Mr. G. C. Isaacs) gave evidence in support. of counsel's 
statement as to negotiations with the Post Othcee, the interviews he had 
with defendant, and after a long cross-examination plaintiff's case closed. 

On the 19th inst. the case for the defendant was opened by Sir John 
Simon, K.. Sir Chas. Hobhouse vave evidence as to the negotiations 
with the Marconi Company, his visit to Berlin (with Sir H. Norman) and 
other incidents connected with the case. He denied certain statements 
made by plaintiff in his evicence. 

Miss Hobhouse, Lady Hobhouse and Mr. Murray gave evid: nce for 
the defence, 

The hearing «f the case had rot concluded when we went to press 


Rio Tinto Co. v. A.E.G. Electric Co. ard A.E.G. Electric Co. v. Rio 
Tinto Co. 


Last week Mr. Muir Mackenzie, Official Referee, reserved judgment in 
these consolidated actions. He commenced hearing evidence in the 
actions on July 1, and several witnesses were examined. 

Mr. Grant, K.C., appeared for the Rio Tinto Co., and Mr. Colefax, K.C., 
and Mr. Conway for the A. E.G. Co. 

Mr. Grant said his clients’ action was for damages for the failure by 
the A. E.G. Co. to supply a turbo. blower which would do the work it was 
intended to do. Plaintiffs owned large copper mines at Rio Tinto. The 
ore contained valuable constituents, the chief of which were copper and 
iron. In some of the ore there was very little copper, and in some it ran 
up to 4ar5 percent. Normally it was about 3 percent. It was never 
found pure, and therefore it was necessary to extract it with the other 
constituents from the ore. One of the processes used began in the blast 
furnaces, where they put the copper ore together with coke and another 
material, sneh as lime, in order to produce a flux. Then thev had to 
create intense heat, the result of which was that the mixed mass in the 
furnace became fluid, the copper sinking to the bottom, and there by pro- 
ducing copper of greater or less purity. The greater or less purity 
depended upon the intensity of the heat, and the intensity of the heat 
depended to a large extent upon the volume of air which could be blown 
into the furnaces. The greater the volume of air the greater the oxida- 
tion, and the greater the purity of the copper matte. The copper matte 
was taken in its liquid form into the converters, and was generally of 
about 40 per cent. of copper, and the Bessemer process did the rest. 
Everything depended upon the draught of air, a point which was material 
in the case because the machine ordered was for that process. The Rio 
Tinto Co. had -t their works six blast furnaces air operated by turbo- 
blowers. In 1911 the company wanted to improve their works, and it 
was decided to put two converters alongside the six furnaces, and 80 
increase their utility by doing the whole of the preliminary blast furnace 
operation there, and to carry the matte into the Bessemer converters. 
Owing to the failure of the machine supplied by defendants the outpu6 
of copper fell off considerably, and the great question to be decided was 
whether such falling off was recoverable by way of damages. It was 
possi ble to found the case on the general ground that defendants, through 
their agents, must have known the purpose for which the blower was to be 
employed, but it became much stronger if he proved that defendants 
were aware of the exact situation of matters at plaintiffs’ works, and of 
the particular use to which it was intended to put the machine. (Counsel 
read a number cf letters which had passed between the parties. In 1912 
defendants (amongst others) were asked to tender for the blowers. The 
A.E.G. was a Berlin company, which had a subsidiary company in 
London (the defendants in the action) and another branch company in 
Spain. The A.E.(G., although a branch of the Berlin company, wes & 
limited company in England, and a Mr. Adler had all the dealings as to the 
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blower for the blast furnaces. Mr. Clift. commercial manager of the Rio 
Tinto Co. in London, explained to Mr. Adler what was going to be done— 
how the Rio Tinto Co. was proposing to erect new converters side by side 
with the six furnaces. The question was discussed at great length of the 
supply of air—whether it should be supplied by steam power or by elcc- 
tricity. The matter was re-opened in June, went on until August, when 
defendants sent ina tender. Mr. Adler thoroughly understood what was 
being done at plaintiffs’ works. Afte: further consideration, in the light 
of information supplied by Mr. Adler, plaintiffs decided that they would 
not heve turbo- blowers, but would induce the air by reciprocating engines, 
and accordingly those engines were ordered from the firm of Messrs. 
Fullerton, and they were installed. The next step was to get the new 
furnaces into active operation, end in the year 1913 plaintiffs took up 
the question of the new blower necessary in order to create a better 
draught of air. The Parsons turbine was to operate the one furnace, and 
defendants were to supply a new turbo-blower to operate the other 
furnace. At this stage Berlin asked London for details of the order. 
It was explained to Mr. Adler that the machine would have to work the 
five furnaces night and day, and thet there was no other machine to do 
the work. They knew it wes intended to dismantle the three old bloweis 
and to retain the Parscns turbine, and that the new blower would have 
to create the draught for the five furnaces. The A.E.G. had never made 
a blower for so big a draught before. They wanted plaintiffs to pay the 
second instalment as a condition precedent to anything, but plaintiffs 
refused until proper tests had been made, which defendants declined to 
make. At the first trial the machine broke down, the shaft bent and it 
would not work. The A.E.G., owing to their German connection, could 
get no one to work forthem. No British firm would have anything to do 
with defendants, and plaintiffs took up the provision of a new shaft to 
repl ce the defective one. There was a third trial, when the machine 
again broke down, but in the end an entirely new shaft was made and sent 
out by plaintiffs, and since then the machine had done its work. That 
being so, they made their claim on Ap.il 20th, 1916. The arbitrator 
had found that a serious error existed in the originel plans, and that there 
was a defect in the design. 

At this stage the Official Referee allowed plaintiffs to amend their 
pleadings. 

Mr. A. S. CLIFT gave evidence and of the discussion he hed with Mr. 
Adler as to the practicability of making turbines for the required pressure 
and volume which would have an efficient steam consumption. He also 
desired information about an alternative scheme for driving the blowers 
by electric motors. Witness was cross-examined at scme length by Mr. 
Colefax as to the dates at which the various orders had been given. ` The 
claim for damages was based upon the actual production during 17 
months from July, 1915, to December. 1916: the total amount of copper 
extracted from the ore during the 17 months was 10.16] tons. H^ gave 
details of the work done at verious dates and particulars of the claim for 
£184,00) loss of profit consequent upon the failure of the n.achine. 

At this stege a Mr. Ronte was called, and said thet in 1915 he was 
employed by the A. E.G. Co. as an erector, and he was now employed by 
Dick, Kerr & Co. He went to Rio Tinto with Mr. Doughty in March, 
1915, in connection with the trial of the turbine. The second attempt 
to start the turbine with the new sheft took plece in February, 1916, and 
his expenses were paid by the A.E.G. Co. Before he went out he attended 
several times at Fraser & Chalmer’s works, where the new shaft was 
being manufactured, and his charges for those attendances were pid by 
defendants. Dick, Kerr & Co. took uve: such business as the A.E.G. Co. 
hed left in England, and he acted for them in connoction with the Rio 
Tinto business. 

Mr. CLIFT was recalled and further cross-exemined upon the corres- 
pordence between the mines manager and the agents in London in 
.eference to the delay in payment. The Rio Tinto Co. would have been 
willing to carry out the test if it was so desired, but they preferred that 
defendants should have a men there when the tests were made. It was 
originally intended that two engineers from Berlin should be present at 
the mines, bringing with them Pitot tubes to carry out tests as to the 
volume of air. A letter from defendants was read disclaiming all liability 
if the machine were put under test without overhauling by competent 
men, and witness seid he was told by defendents that the company 
would prefer that their representative should be present it the tests. 
In further cross-examination, Mr. Clift said he was aware of what was 
being donc in regard to the meking of the new shaft. The shaft hed been 
run for two hours on one occasion at 1.200 revolutions. It could not 
have been run upto the critical speed becz.ise it wes not vibrating. When 
the machine wes started they had never been told thet there was a criticel 
speed. As to the deley, he seid there was no doubt that people did not 
like to work for the A.E.G. Co., and hence the difficulty experienced in 
getting the new shaft made. 

Mr. Ropert E. Parmer, formerly employed by the Rio Tinto Co., gave 
evidence as to the changes made in the plant and the substitution of the 
new plant, &c. At tothe trials when the shaft bent, Mr. Kelton and Mr. 
Dufty were present for the A.E.G. Co. . 

Mr. Coirrax, K.C. (for the defence), seid that the case had been pertly 
dealt with by the arbitrator. The agreement between the parties defined 
their position clearly, and it was that agreement which constr: ined the 
arbitrator todo what he did. Plvintifts said that in Julv, 1914, the reason 
why the tests did not take place was beceuse of the A.E.G.’s fa‘lure to 
deliver plans before Feb. 11, 1914. Thet was the issue between them. 
As to the position in July, 1914, he submitted that the A. E.G. had done 
everything that formed any part of their obligetion—that so far cs they 
were conceined the plent was erected, and ell that remained was to carry 

out the tests. They were prevented from doing that, not through any 
shortcomings on their part, but entirely because it did not suit the con- 
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venience of plaintiffs. It was: lear that the intention was that the p:ople 
from Berlin should carry out the tests, which involved the starting up for 
the first time after the erection of the machine. Defendants had suffered 
great disadvantage, not from any fault of their own. Time went on until 
October, 1914, when defendants were entitled to be paid the second 
instalment. which he submitted had been deliberately held back. He 
contended that the breakdown was due to the Rio Tinto people having 
injured the machine in attempting to run it. 

Mr. R. T. DURRAN, who prior to the outbreak of the war had been for 
14 years in Berlin as manage of the foreign department of the A.E.G., 
and now managing director of the English company pending its dissolu- 
tion, gave evidence as to the contract for the plant in the action. 

Mr. JoHN WILLIAM FLOWER, formerly manager of the London branch of 
defendant company, and now with Dick, Kerr & Co., also gave evidence 
in relation to the transactions with the Rio Tinto Co. He sgid that he 
saw Mr. Clift on several occasions, and he never said anything es to the 
shortage of steam. There would have been no difficulty in carrying out 
the tests if the Rio Tinto people had wished to meke them. Defendants 
repudiated any liability in respect of the second shaft, es plaintiffs had 
run the machine without anyone else being present. In August, 1914, 
Mr. Clift, who told him he had agreed to postpone the official test, was 
pressing for the starting of the engine without delay, end 2 proposal was 
made as to the payment of the second instalment of 25 per cent. in con- 
nection with the starting up. The Spanish erector was at the mines for 
three weeks, and in the end they had the statement from him that the 
plant wes in order. It was necessary that the plant should have a 
detailed overnauling. 

After the evidence hed been heard, Mr. Conway, in summing up the 
case for defendants, submitted that the A. E.G. Co. were not liable for the 
defects which exhibited themselves in the machinery after it had been 
started up by the R’o Tinto (‘o. in the abseice of any representative 
cf the A.E.G. Co. Had thet company, he said, been permitted to 
make the tests in the ordinsry way before the plant was started, 
defendants would have been in è position to remedy eny small defects 
which might have shown themselves, and so have prevented the failure 
of which plaintiffs complained. After dealing with the question of non- 
payment by plaintiff company, counsel discussed the matter of costs of 
the proceedings before the arbitrator. 

Mr. GiRant, K.C., summed up the case for plaintiffs, and the Referee 
reserved his judgment. 


Parliamentary Intelligence. 


STATUTORY UNDERTAKINGS BILL. 


On Monday the House of Commons went into Committee on the 
Statutory Undertakings (Temporary Increase of Charges) Bill. 

The President of the Board of Trade (Sir A. STANLEY) said the Govern- 
ment had come to the conclusion that all public undertakings—gas, 
electricity, tramway and water --should be grouped together. All those 
stetutory undertakings hed been creeted with the assent of Parliament, 
and it was for the House to determine whether there should be any 
modification of those Acts of Perliament. The Committee which con- 
sidered the matter were impressed by the case presented to them on behalf 
of the undertakingsgnto which inquiry was made, that a3 metters stood 
there was a likelihood of the dividends being completely wiped out. On 
the other hand, the ('cmmittce thought that to release the undertakings 
from their statutory obligations with respect to charges would be unfair 
to consumers, but that the relief given should be borne equally by share- 
holders and consumers. 

An amendment was moved by Mr. Tennant that no modification 
should be authorised which was more than sufficient to enable a dividend 
to be paid . t three-fourths of the standard or maximum rate of dividend. 

This was carricd, and the Bill as amended was ordered to be reported. 


' Commercial Topics. 


+ 


British Electrical and Allied Manufacturers’ Associaticn. 

The undermentioned tirms have been elected members of ‘the 
above Association. Unless otherwise stated, the address of the new 
members is in London. 

Accumulators Limited, Arora Co. (Loughborough), Ashdowns (Graves- 
end), Associated Battery Co. (Penge), J. W. Barnard, Bastian Electrio 
Co., Belling & Co., Bluemel Bros. (Wolston), Brompton & Kensington 
Accessories Co., Cable Accessories Co. (Tipton), Croggon & Co., Curtis 
Mfg. Co., Electric & Engineering Specialties Co. (Liverpool), Fuller 
Accumulator Co. (Chadwell Heath), Griffiths Bros. & Co., London (Ltd.), 
Jackson Electric Stove Co., Jeel & Co., Lithanode Limited, Joseph Lucas 
(Ltd.) (Birminghem), New Peto & Radford Accumulator Co., Randall 
Bros.. Richford & Co., Rotax Motor Accessories Co., Rushmores Limited, 
Sin Electrical Co., Surrey Electrical Co., C. A. Vandervell & Co. and F. 
Wiggins & Sons. 

* * * * 
Government Control of Trade. 

The London Chamber of (Commerce has issued a memorandum giving 
particulars of the action taken by it on the subject of Government 
control of trade. 

In October lest, at a public meeting convened by the Chamber to 
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econsider the question of Government control of trade, resclutions were 
‘adopted supporting the protest of the Merchants’ Committee of the 
Chamber against the methods adopted by departments of the Govern- 
ment in controlling and restricting trade, &c., and demanding that the 
Government should cease to act as a trading intermediary between 
producers and consumers, but should utilise to the fullest extent the 
‘services of the business community, and that control departments should 
in all cases be assisted or directed by business men nominated by their 
Tespective trades. 

The recommendations of the Merchants’ Committee were as follows :— 

(a) That Government should cease to act as trading intermediary 
between producers and consumers, but should utilise to the fullest extent 
the services of the business community. 

{b) That to this end merchants should be encouraged to carry or 
im port stocks of commodities essential to this country. 

(c) That so far as any control of imports and exports is concerned, the 
‘quantities allowed should, as far as possible, be based upon a fair allocation 
of quantities amongst merchants dealing in particular articles, after 
‘consultation with representative trade organisations. Permit should 
only be granted to British end Aled subjects who are legitimate mer- 
chants and importers to the trade involved. 

(d) That the various control departments should be co-ordinated so as 
to secure uniform system on questions of principie and to obviate present 
delays in dealings with licences and permits. 

(¢) That control departments should in all cases be assisted by repre- 
sentative business men, nominated by their respective trades. 

in due course the above resolutions were submitted to the Prime 
Minister, who, in a letter dated July L stetes that he is svmpathetica!ly 
‘disposed towards the various points raised in the memorandum forwarded, 
-and that he is satistied, after consulting the several departments, that 
those points of principle are being taken fully into account. 

* * * * 
Imperial Nevis Service and Cat le Facilities. 

At a luncheon given last week by the Fmpire Fress Union to 
representatives of the Press of Canada, the President (Mr. Kobert 
Donald), in welcoming the Canadian journalists, said that the chief 
function of the Fmpire Press Unicn was to use the collective power 
and influence of the Press of the Fimyire to secure better facilities 
for the dissemination of news and to premote the ccmmeon int crests 
of the Empire in unofficial wavs. 

The Imperial War Confe.ence had passed a resolution dealing with an 
Imperial news service, with the object of securing an adequate news 
service available in all parts of the Empire through British sources, 
The Government was preparing a scheme which would evidently provide 
for the setting up of an Imperial newsagency. If that meant better dis- 
semination of true and impartial information during the war, he assumed 
that they were all in favour of it. If it meant improved facilities by 
cable and wireless after the war they welcomed it. If it meant that the 

Jovernment intended to set up an official bureau with an official news- 
agency, subsidised and controlled, directly or indirectly. by Government 
Officials, they on this side were dead against it. Let the Government 
confine itself to providing facilities. Newspapers would de the rest. An 
‘Official news service would destroy the freedom and independence of the 
Press. The official news bureau could, and would, at the dictation of a 
political chief, suppress news which it ought to circulate, and circulate 
news which it should suppress. Let them bewafe, therefore, of a Ger- 
™Manised spoon-fed Press. 

Mr. R. L. RicHarpson, M.P. (Winnipeg), who returned thanks for the 
Teception given to the Canadian delegation, said he was glad to hear the 
declaration that in no sense must the independence of the Press be in- 
terfered with by any arrangement that might be made for the subsidy 
of cable services for the dissemination of news. ` 

A resolution was passed declaring that the Union should “ use its 
influence to secure better, quicker and cheaper facilities for the dis- 
semination of news throughout the Empire from British sources, and that 
such co-operation as Governme: ts may give shall be limited to assisting 
ån the provision of facilities.” 

, * * * * 
London University Commerce Degree. ‘ 

At the Mansion House (London), on the 18th inst., there was an 
important meeting of genthomen connected with city commercial 
and business interests in order to consider proposals of the autho- 
rities of the University of London to establish a degree in commerce. 

The Lord Mavor presided, and the speakers inc luded Mr. A. J. Balfour 
M.P., and Mr. R. C. Norman, chairman of the London County Council. 
In the course of his remarks, Mr. Balfour said that the scheme of con- 
ferring commercial degrees was favourably regarded by the Government. 
On the face of it, nothing could seem more natural than that the Univer. 
‘sity of London should do all it could to further the great commercial, 
financiel and industrial interest on which the greatness of London 
especially depended. They had, however, to guard against narrowing 
their academic standard by having too close a regard to its pur.ly 
utilitarian aspects. They had to inculcate breadth of view, and he was 
clearly of the opinion that if that academic effort were taken up in the 
right spirit, as he believed it was, and if the teachers understood not 
merely the technical details of their subject, but also the place which that 
subject had in the circuit of human interests, nothing but good could 
be attained by any student who had the time and the means to take 
advantage of the course. 

A resolution in favour of the Universit y proposals was adopted, and an 

dn fluential committee was appointed. 
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Tt is intended to found lectureships in commercial subjects in the 
colleges of the University, such as the London School of Economics ; to 
organise & bureau to assist and advise atudents working by themselves ; 
to create and subsidise a commercial literature suitable for the nsing 
generation of business men; and to found and endow travelling fellow 
ships and scholarships in commerce, with a view to promoting the study 
of commercial languages and foreign methods, &c. 

+ * * * 


Some After-War Difficulties. 

Sir Alfred Booth, chairman of the Cunard Steamship Co., made an 
interesting speech at the recent annual meeting of the company, in 
which he dealt with some of the industrial and economical difficulties 
to be encountered after the war. 

Sir ALFRED pointed ont that the company was not allowed to replare 
the ships it had lost. Meanwhile it would have to try to hold its trade 
together with a woefully inadequate plant, and the new ships built during 
the first vears of peace would cost extravagant prices. He believed that 
prices and costs would come down much more rapidly after the war than 
most people imagined. The principal dangers were the difficulty of 
deflating currency and credit without destroving contidence, the tendency 
to maintain Government control, with all its deadening effect on enter- 
prise, an attempt to place in the hands of some international authority 
the task of dividing up the raw materials of the world among all com. 
peting industries—the international jealousies engendered by such a 
system would be quite sufficient to kill any League of Nations they might 
have hoped to form—and labour unrest, due to the false hopes held out 
of a new heaven and a new earth after the war. The disilluaonment 
would be very bitter when it came. 
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Electricity Supply. 
General. 


Acton.—The generating plant at the baths recently broke down, and 
it is proposed to obtain from the Metropolitan Electric Supply Co. 
a stand-by supply in case of emergency. 

The Metropolitan Company will make the connection for about £75, 
but the cost of the service must be defraved by the Council, and a 
minimum payment of £40 per annum be guaranteed. the guarantee only 
to operate in the event of the Council not taking electric energy to that 
value, such energy being charged for at 4d. per unit. 


Ayr.—The salary of the borough electrical engineer (Mr. R. 
Marshall) has been increased by £100 per annum. 


Ballymoney.— The Urban Council is pressing the local gas com- 
pany for an explanation of the delay in carrying out the company’s 
proposed electric lighting scheme. 


Beckenham.—The new pumping station buildings at Shortlands 
is to be lighted electrically, and will be taken from the Council's 


mains. 


Bexhill.—The gross profit on the past year’s working of the 
electricity undertaking was £5,602 and the net profit was £197 
(compared with £284 in previous year). 

Erighton.—The accounts of the electric supply department were 
approved by the Council yesterday (Thursday), when the Lighting 
Committee reported that the surplus on the past year’s working was 
£2,887. 

The Finance Committee recommend that the sarplus be carried for- 
ward. The total revenue increased from £109,059 to £119,003, but the 
abnormal price of coal and augmented wages considerably increased the 
expenditure. The total cost per unit (including loan charges) was 
26d., and the average vield 2°63d. per unit. 


Derby.—The salary of the borough electrical engineer (Mr. T. P. 
Wilmshurst, has been increased from £730 to £950 per annum, and 
that of the tramways manager (Mr. F. Harding) from £380 to £430. 


Electrical Power Engineers’ Association.—A meeting of the 
Divisional Council of the London Division was held on the 12th inst. 

The report of the conference between the L E.E., A.M. E. R., C.T. A.A. 
and E.P.E.A. was under discussion. Exception was taken to clause 5 
of the report, and after discussion the following amendment was unani- 
mously agreed upon :—- 

Provided that the (.T.A.A. and the A.M. E.E. agree to the previous 
resolutions, these Associations may appcint two representatives who 
shall be members of the E.P. E.A.) to attend the meeting of the National 
Executive Council of the E.P.E.A. at Manchester on the July 27 to discuss 
and approve the draft constitution of the E.P.E.A. This draft in turn 
to be submitted te the 1E.E. The representatives of the two first- 
named Associations to remain as part of the National Executive Council 
of the E.P.E.A. for the current year. 

We are infurmed that as a result of the mecting in Glasgow on the 
29th ult., members of the staffs of the electric supply undertakings in 
Glasgow, Greenock, Perth, Dundee, Kilmarnock and Motherwell, have 
joined the Association. Particulars from Mr. J. H. Wright (the Interim 
Publicity Secretary for Scotland), 8, Garland- place, Dundee. 
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Electricity Supply in the Midlands.—At a special meeting of Not- 
tingham Corporation last week it was decided to urge upon the 
Government its claim for preferential treatment in the national 
‘scheme of electricity generation. 

In December last a special committee was appointed to consider the 
‘Coal Conservation Sub-committce’s report, and the committee now report 
pointing out that Nottinghamshire has all the essential factors required 
for a Super-station—ample supply of water for condensing purposes, 
proximity of collieries, railway communication between collie-ies and 
suitable sites adjoining the River Trent, and large industries requiring 
electric power. Taking 40 miles as a radius over which electric power 
could be economically supplied, the following come into the area: 
‘She ffield, Chesterfield, Mansfield, Newark, Retford, Lincoln, Nottingham, 
Loughborough, Leicester, Kettering, Burton-on-Trent, Derby and 
Ilkeston, and other smaller towns and numerous works in the various 
‘counties. 

Consideration was, it was believed, being given to installing a similar 
power station in Yorkshire, in which some of the northern towns, such as 
She field and Chesterfield, might prefer to link up. Each station should 
be a unit of the whole scheme, and a linking-up arrangement should be 
made so that surplus power can be supplied where a shortage exists. 
The site should be near the Trent, and four sites had been selected for 
their geogre phical position—one at Wilford, one in Meadow-lane, one at 
‘Colwick below the weir and one at Colwick sidings. 

_ In moving the adoption of the report, Mr. A. R. ATKEY said the ques- 
tion was a very much wider one than the generation of electricity, whether 
for light or power. There was also the coal conservation question, and 
the matter of dealing satisfactorily with coal by-products. Hitherto 
every gallon of motor spirit used had been imported, brt there was no 
reason why for the next 10 years they should not produce all they wanted 
at home. It was up to the Corporation to create the necessary driving 
force in presenting their case. The Committee asked for power to spend 
£500 or £1,000 in obtaining expert advice. 

The report was adopted, and the following special committee was 
appointed to deal with the question: The Mavor (Mr. J. G. Small), the 
Sheriff (Mr. H. Offler), the chairman and vice-chairman of the Electricity 
and the Gas Committees, Ald. Sir J. T. McCraith, Ald. E. Huntsman, 
Mr. E. H. Lee, Major Walker and Mr. A. R. Atkey. 


Electric Power Supply.—Hammer:mith (London) Borough Council 
has addressed communications to the Board of Trade, London County 
Council and the Conference of Greater London Authorities urging 
the application of the scheme outlined in the recent report of Board 
of Trade Electric Power Supply Committee with the least possible 
delay. 

Fulham-Hammersmith Linking-up Sckeme.—In order to avoid 
unnecessary delay in proceeding with this linking-up scheme, it has 
been agreed that as soon as the draft agreement has been approved 
tenders for laying the connecting mains are to be invited. 

The borough electrical engineer of Fulham (Mr. A. J. Fuller) has been 
appointed tc prepare the necessary plans and specification, and to super- 
vise the execution of the work ; a nominal charge of 24 per cent. on the 
total cost of the work will be added to the final account in respect of the 
duties to be performed by Mr. Fuller, such 24 per cent. to be borne equally 
by the Battersea, Fulham and Hammersmith Councils. 

Increased Charges for Electrical Energy.— The charges at the follow- 
ing places are being increased :— 

At Batley, as from July 1, the price of current for heating and power 
has been increased 12} per cent., making 40 per cent. over pre-war 
charges, and the lighting rate 5 per cent., making 20 per cent. in all. 

At Shipley the lighting charge has been increased from 5d. to 6d. per 
“unit. 

Harrogate Council has increased its charges for current for lighting by 

15 per cent., making a total increase of 25 per cent. on pre-war rates. 

Bolton Electricity Committee is increasing its charges by 0°15d. per unit. 

Todmorden Council has raised the price of current for power by 
15 per cent. 

Fleetwood Council increased its charges for current by 25 per cent. 
as from Ist inst. ‘ - 

Exeter Electricity Committee recommend an increase of 10 per cent. 

in the lighting charge (making the price 54d. per unit) and 15 per cent. 
for power and traction. 
_ Gloucester Electricity and Light Railways Committees is again 
increasing its charges fcr lighting and power by 50 per cent. (100 per 
‘cent. over pre-war rates). 

Wolverhampton Corporation is increasing its charges by 10 per cent. 

(60 per cent. over pre-war charges). - 

Lincoln Corporation has decided to increase its charges for electricity 
40 power consumers under agreements by 10 per cent., and to other con- 
sumers by 20 per cent. 

At Burton-on-Trent the charges are being increased by 15 per cent. 
for lighting and 35 per cent. for power. 

Bootle Corporation is increasing its charges by 174 per cent. in addition 
-to the increase of 124 per cent. authorised in May, 1916. Consumers 
‘having agreements with coal clauses will be charged 124 per cent. more. 

Dromore Electric Light Co. is increasing its lighting charge from 6d. 
‘to 64d. per unit. | 

Leighton Euzzard.— The Council is seeking information from Luton 
‘and Aylesbury Corporations as to the possibility of obtaining a 

supply of electric current. 
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Llandudno.—The charge for electric current has been increased 
by ld. per unit, making a flat rate of 74d. a unit. 

The long-standing dispute between the Council and the local electric 
railway company has been settled, the company agreeing to pay an 
increased rate of 0-035d. per unit for every increase in the price of coal 
of ls. above 12s. per ton. 

Mansfield.—On the past year’s working of the electric supply 
department there was a loss of £161. 15s, 8d., compared with a net 
profit of £1,664 12 months ago. 

Nenagh.—-The local Gas Consumers Company recently decided to 
put down electricity generating plant. 

Stoke-on-Trent.—Sir John Snell has been consulted as to the 
advisability of proceeding with the Electricity Committee’s proposal 
to apply to the L.G. Board for sanction to the borrowing of £110,000 
for the extension of the generating plant at the central power house 
in Hanley. , 

Wakefield.——-The Corporation has been authorised to borrow 
£6,958 for extensions of the electric supply undertaking. 


Westminster.—The Works Committee are negotiating with the 
Charing Cross, West End & City Electricity Supply Co. for the 
introduction of half-watt lamps in place of the public arc lamps 
lighted and maintained by the company. 

Half-watt lamps have been substituted for are lamps in the districts 


lighted by the Westminster Electric Suppty Corpa., and as the altered 


lighting has been found to be sufficient, with a substantial saving in the 
cost, a provisional agreement has been made with the Charing Cross 
Company in respect of their area. 

Willesden.—Ncgotiations are proceeding in regard to a new 
agreement for the supply of energy in bulk by the North Metro- 
politan Electric Power Supply Co. 

For the year ended March 31 last the net surplus of the electricity 
undertaking was £1,200. 14s. 


Electric Traction. 


Blackpool.— The Corporation proposes to purchase the under- 
taking of the Blackpool & Fleetwood Tramroad Co. 

At a special meeting of the General Purposes Committee of the Council 
last week the details of the purchase were discussed. The share capital 
of the company is £150,000, with debentures amounting tu £35,000. ' 

Derby.—The Board of Trade has extended by one year from 
Aug. 15, 1918, the times limited by the Derby Corporation Act, 1913, 
for the completion of tramways authorised by the Act. 

Hull.—At a meeting of the Tramway Committee on Monday it 
was decided to abolish halfpenny fares. 


Sunderland.— At March 81 the gross capital expenditure on the 
tramways was £307,120, of which £148,950 has been repaid. 

The total amount of sinking fund being £169,959, while £117,832 has 
been set aside for reservc, &c., and £67,027 applied in redi ction of rates. 
Revenue was £98,677, working expenses were £57,653, interest required 
£7,202, and repayment of capital £13,618, and the net balance was 
£20,204. Average traffic revenue per car-mile was 16-48d., and working 
expenses including power werc 9-7d. Passengers carried were 25,041,160 
(compared with 21,711,489 in previous year), and car-miles run 1,425,007 
(1,463,281). 


Telegraphy and Telephony. 


Control of U.S.A. Telegraphs.—On July 31 the Government will 
take over the control of the telegraph and telephone cables and lines 
and the wireless stations for the duration of the war. 


Hull Telephone Charges.—Hull Telephone Committee has in- 
creased its charges by 25 per cent. for bu iness and residential 
services and 20 per cent. on. measured ”’ services. / 

The present tariffs are £8 per annum for an unlimited service for 
business premises, and £5. 103. per annum for unlimited service for 
private houses. 

Wireless Telegraphy in Argentina.—Prior to the war the Marconi 
Company obtained a concession for the ercction of a radio-telegraphy 
station to communicate with Europe, and it had commenced the 
erection of the plant when the war broke out. 

Work was then suspended, but in 1915 the Argentine Government 
conceded to the Federal Holdings Co. (U.S.A.) the right to grect a Poulsen 
station to communicate with New York. As the Marconi Company holds 
the rights of the Poulsen system outside the United States, it was neces- 
sary to form a new company (the Pan-American Wireless Telegraph & 
Telephone (‘o.), composed of the American Marconi, the English Marconi 
and the Federal Holdings Co., the two first named, each taking three- 
eighths of the capital and control. It is stipulated that all the directors 
of the new company shall be citizens of the United States. The Federal 
Company, having transferred its concession to the Pan-American Com- 
pany, has been bought out by the United States Government. The Pan- 
American Co. recently secured an amplified concession from the Argentine 
Government, admitting any wireless system, the establishment of com- 
munications with any part of the world, and 18 months’ extension of the 
time limit for construction. 
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Foreign Notes. 


Chilii—Approval has been given to a project for constructing and 
working an electric or steam railway from the port of Quintero to 
San Pe iro on the railway from Valpariaso to Santiago, 


Electric Furnace Progress.—W hat is said to be the largest electric 
furnace for steel manufacture has been in satisfactory operation at 
Pittsburg for a vear, 

The “ Mining and Scientific Press ”? (of San Francisco) states that the 
furnace, which isof the Heroult type, was built to hold 20tonsat a charge, 
but it regularly makes 25 tons, and has produced 30 tons at a time. 
There are now over 150 Heroult furnaces operating or under contract in 
Northern America. There are three more large furnaces in process of 
being erected at Gary, Indiana. Six heats are made every 24 hours in 
the furnace, and the charge is hot metal from large basie open-hearth 
furnaces near by. The steel is of the highest quality and is used for 
small gun-forgings, &c., by the Government. Two similar furnaces are 
operating at the plant at the [linois Stee! Co. (South Chicago), and a 
third is being installed. 

Eleetro Metals (Ltd.) is putting in an extensive installation for the 
electric smelting of iron ore for Messrs. Ansaldo in Italv. In the tirst 
instance there are to be twò plants of 4,000 H.P. each, and these will be 
followed by four more plants of the same size, bringing the total up to 
24.000 H.P. The six plantstogether will be able to reduce 150,000 tons of 
ore annually. The current will be obtained from a three-phase high- 
tension supply through static transformers, three of which for each fur- 
nace will havea capacity of 1.200 k.v.a. each, and will be so arranged that ’ 
the voltages on the secondaries can be varied between 35 and 70 voltsin 
eight successive stages. 

German Trade Methods in Spain.—According to the Board of 
Trade ~“ Journal,” Germany exported to Spain in 1913 goods of the 
value of less than 74 millions sterling, and purchased Spanish goods 
valued at nearly 3 millions, but this comparatively insigniticant trade 
was sedulously cultivated. 

The A. E.G. and Siemens had a basis of profitable turnover in electrical 
accessories mainly manufactured in Spain and sold through their 
agencies. In the case of steam engines, pumps, &c¢., intercommunication 
of branches in France and Italy of German manufacturers with their 
agencies in Spain waa the source of considerable indirect trade. In 
many cases (especially rubber and ashestos goods) the origin of the goods 
was British for introductory purposes, subsequent supplies being German. 
British, French and Italian addresses were used for the purpose of decla- 
ration, while the goods were German. 


Uruguay.— According to recent cables from Monte Video, th 
Government. of Uruguay propose to purchase the railways, tramways, 
electric light and other public works in the country owned by foreign 
capital. 


Miscellaneous. 


The Enemy Banks EF ill.—The text. of the Bill for winding-up enemy 
banks has been issued. 

After empowering the Board of Trade to make Orders for winding-up 
companies “of enemy nationality or essociation,” it provides ayeinst 
the carrying on of banking businesses in the United Kingdom by or for 
enemies or enemy-controlled corporations for tive vears after the war. 
Similar measures are enacted in the case of * clubs or other undertakings 
not being businesses carried on by or for the benefit of enemies.” The 
Boerd of Trade may also vest in the custodian any petent or design 
belonging to an enemy company. i 

The Position of Called-up Apprentices.—During a discussion at a 
recent delegate meeting of the Electrical Trades Union in Man- 
chester it was stated that there was no considered policy with regard 
to the treatment of apprentices on their return from the Army. 

Some emplovers were agrecing to count time spent with the forces as 
part of the period of apprenticeship. while in other cases that time was 
not counted, and the Union decided to call upon trades and labour 
councils to urge upon the Government the payment of full district rates 
of wages to those men while they were completing their apprenticeships 
on their return to civil life. 

Trading with the Enemy.—The ` London Gazette °” contains the 
following amongst other additions to the list cf firms and persons with 
whom trading by firms or persons in the United Kingdom is pro- 
hibited :— 

Guatemala.—— Augusto Scharoch, agent for Allgemeine Electricitats 
Gesellschaft (Guatemale City). 

Netherlands. —Max Weinberger & Co., 
Magazijnen, v.h., N.Y. (Amsterdam). 

Norway.— Elektrisk Union A./S. 
(Kristian IV.’s Gate, Christiania). 

The ' London Gazette ” of July 12 also contains additions to the list, 
including the following: Mexico: Compania Mexicana de Electricidad 
S.A. (Mexico City). Spain: Industria Electrica de Cornella (Madrid 
and Barcelona). 

Warwickshire R.E. (Volunteers).—The officers, N.C.O.’s and men 
of the Warwickshire R.E. (Volunteers) have recognised the services 
rendered to them by Capt. S. T. Pemberton, who acted as adjutant 
for nearly three years, hy presenting him with a silver centre piece 
and side dishes on July 20. 

The presentation was made at a fi Il muster of officers and men by the 


N. V., Electro Technische 


(Christiania), Elektrohm A./S. 
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Commanding Officer (Major D. Shanks), who referred to the angrudang 
ctforts made by Capt. Pemberton to mMetntain the mem bership and 
etheieney of the corps. Capt. Pemberton was one of the first to join the 
Volunteers sho.thy efter war broke ont, and has been associated with the 
Engineers ever since. He retains his position as captain «f the Signal 
Company, and the corps will continue to have the benetit of his ex. 
perience, 

Mr. R.A. Chettock (hon. coloael) also testified to the good work done 
by Cept. Pemberton, and appreciative remeacks were made by several 
officers who have been associated with him since the corps was raised. 


Educational. 


Manchester College of Tecknology.—17 he 1918-1919 session begins 
on Oct. 3. The matriculation and entrance examinations will be 
held in July and September, and matriculated students may enrol 
from Aug. 1. 

There are complete courses in mechanical, electrical and sanitary eng. 
neering, the chemical and textile industries, mining, architecture, sa 
The college’ possesses well equipped laboratories and workshops for 
demonstration and original research. Particulars of university course 
or of part-time courses may be obtained from the Principal. 

University of Durham (Armstrong College).—In the department 
of mechanical, marine, civil and electrical engineering, naval archi- 
tecture, mining, metallurgy, &e., there are complete courses of 
instruction in preparation for degrees of the University of Durham. 
The next session commences on Sept. 23, and particniars of the 
courses may be obtained from the secretary (Mr. F. H. Pruen, M.AN, 
Armstrong College, Neweastle-on- Tyne. 


Tenders Invited and Accepted. 


Incandescent Electric Lamps. 

The COMMISSIONERS of H.M. Works, &¢., invite tenders (until 
I} a.m. of July 31) for incandescent electric lamps. Forms of tender 
from Controller of Supplies, King Charles-street, Westminster, S.W.1. 


Turbo-Alternators, Water-tute F oilers, Economisers, &c. 

Bevrast Corporation invite tenders for the manufacture and 
erection of two 6.000 kw. Turbo-alternators and one 30 kw. Balancer 
Booster; four Water-tube Boilers, Fuel Economiser, &¢.; two 
steel Chimneys with Fans; two electrically-driven boiler-feed 
Pumps, Accwnulators; three 560 kw. and five 1,900 kw. Rotary 
Converters, with Transformers, &e.; and two 250 k.v.a, two 
350 k.w.a. and six 1.250 k.v.a. Static Transformers. Specifications, 
&e., from the consulting engineers (Messrs, Preece, Cardew, Snell & 
Rider), 8, Queen Anne’s-gate, Westminster, S.W. 1; or Mr. T. W. 
Bloxam, M.LE.E., citv electrical engineer, Belfast. Tenders to 
Town Clerk, City Hall, Belfast, by Aug. 16. 


Transformers. 

The Victorian RalLway COMMISSIONERS invite tenders for the 
supply of S60 lighting transformers for signal system. (Contract 
No. 31,597). Specification from the Victorian Railway Commis 
sioners, Spencer-street, Melbourne, to whom tenders by Ilam. 
Sept. 4. A copy of the specification, &e., may he seen at the Depart- 
ment of Overseas Trade, 73, Basinghall-street, London, E.C. 


BATTERSEA (LONDON).—The Council has accepted the tender of 
the British Westinghouse Electric & Mfg. Co, for the supply and ert- 
tion of a turbo alternator and condensing plant, and that of Prices 
Co. for oils. 


N EWCASTLE-UNDER-LYME.—The Council has placed an orde 
with the British Westinghouse Co. for a 150 kw. rotary converter and 
h.t. and Lt. switchvear, at £2,107. 


Government Contracts.—The following tenders were accepted by 
the British Government Departments during June .— 

War Offiee.—General Electric Co.. Chatterton’s compound: H. T. 
Boothroyd (Ltd.), City Electrical Co. (London) and General Electric Co., 
dvnamos : Siemens Bros. & Co., rod and sheet ebonite ; British Thomson- 
Houston Co., Electrie Construction Co., General Electrice Co. and Writ 
& Wood, motors, &e.; Harland Engineering Co., power plant: Bntsh 
Thomson-Houston Co., switchboards and spares; Brush Electri al 
Sncineering Co., transformers. 

H.M. Office of Works.—Vaughan Crane Co., generating set for fuel 
research station; North Metropolitan Electric Power Supply Co., elec- 
tricity supply, converters, wiring, &c., at the late David Allen's prenuses, 
Harrow; Mawdslev’s (Ltd.', motors of N.P.L., Teddington ; Samil. 
Reed & Sons, wiring at N.P. L.. Teddington ; New Switchgear Construc- 
tion Co.. switchboards for N.P. L.. Teddington. = 

Post Office. — Automatic Telephone Mfg. Co., Gent. & Co., North British 
Rubber Co., Peel-Conner Telephone Works and Western Electric Co., 
telephone apparatus: British Insulated & Helsby Cables. Craigpark 
Electric Cable Co.. Enfield Eleetric Cable Mfg. Co., General Electric Co., 
Hackbridge Cable Co., W. T. Henley’s Telegraph Works Co. and Western 
Electric Co., telegraph and telephone cable; Albion Clay Co., ducts: 
Bullers Limited, F. W. Cotterill and Guest, Keen and Nettlefolds, 
insulator spindles. . 

India Office.—Callender’s Cable & Construction Co., copper wit, 
Peel-Conner Telephone Works, telephone material. 
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Appointments Vacant and Filled. 


Oldham Corporation Electricity Committee require a shift engi- 
neer. Salary £2. 10s. and war wage of £1. 8s. 9d. per week. Appli- 
cations to borough electrical engineer (Mr. Fred. L. Ogden) by 
Aug. l. See an advertisement, 

A Sheffield firm of tool steel manufacturers advertise for a man 
with a knowledge of engineering and tool making. 

An aasistant electrical engineer is required for the Metropolitan 
War Hospital, Whitchurch, near Cardiff. Applications to Otticer- 
in-Charge. See advertisement. 

_ An assistant mains engincer iv required by the Calcutta Electric 
Supply Corpn. (Ltd.), 2, Broad Strect-place, London, E.C 2. See 
aducrtise ment. 

A technical assistant, with knowledge of switchgear, &c., is re- 
quired. See advertisemen’. 

A designing engineer is wanted by a large electrical firm in Lanca- 
shires See advertisement. , 

Electrical draughtsmen are required with experience in machine 
and control gear design, &c. Applications to Director of Electrical 
Engineers, Admiralty, Great George-street, London, S.W.1. See 
advertisement, 

Experienced draughtsmen are required in Manchester district 
for h.t. and Lt. switchgear, &c. See advertisement. 

An estimating engineer is required for control gear sales depart- 
ment of electrical engineering works on south coast. See adver- 
tisement, 

An electrical engineer, with knowledge of d.c. machine design, is 
required by Messrs. Siemens Brothers Dynamo Works, Stafford. 


Mr. E. C. Lazenby has been appointed shift engineer at Barnstaple 
at £156 per annum, plus 124 per cent. war bonus. 


Business Items. 

We understand that Mr. C. S. Northcote, M.I.E.E., who will be 
best remembered as the deputy-chairman and moving spirit of the 
Olympia Electrical Exhibition of 1905, also the manager of the 
Manchester Exhibition, is obtaining his discharge in bankruptcy 
and shortly resuming business as “ Wholesale Electric Traders,” pro- 
prietors of ‘‘CSNsation” patents and the trade name “CSNsation.” 

Plant for Sale.—Derby Corporation haye two B. & W. water-tube 
boilers for sale. Particulars from Borough Electrical Engineer, 9, 
Irongate, Derby. 

Bankruptcies and Liquidations. 

The discharge of Russell Ernest Connold, late electrician, 6a, The 
Parade, Canterbury, has been granted subject to debtor's assent to 
a judgment for £10. 

A meeting will be held at 8, Bouveric-street, London, E.C. 4, 
on August 29 to receive the account of the winding-up of “The 
Electrician ” Printing and Publishing Co., Ltd. 


e id 
Municipal Accounts. 

Erighton.— At March 31 the gross debt of the tramways depart- 
ment was £281,073, of which £91,119 has been paid off. 

Year’s revenue was £80,222 (compared with £64,819 in 1916-17) and 
working expenses were £45,927 (£37,960) and war allowances £2,472 
(£3,538). Interest required £7,301 (£7,345), sinking fund £6,195 (£6,432) 
and income tax £2,042 (£1,644). Revenue per car mile was 16-71d. 
(13°75d.) and working expenses, including power, were 9-56d. (8-05d.). 
Passengers carried were 16,942,512 (13,678,251), car miles run 1,152,006 
(1,131,201) and units used 1,907,537 (1,837,629). 

Burnley.— The gross capital expended by the tramways depart- 
ment at March 31 was £232,996, of which £28,819 has been repaid. 

Revenue was £97,480 (compered with £87,421 in previous year) and 
working expenses were £68,203 (£58,604). Interest required £6,590 
(£6,402) and sinking fund £8,941 (£8,716), net profit being £11,753 
(£0,488). £1,546 was paid as rent of lines owned by outside authorities 
and £3,818 as income tax, and £6,389 placed to reserve. Revenue per 
cat-mile was 15-2d. (13:54d.) and working expenses, exclusive of power, 
were 7-61d. (6-29d.). Passengers carried were 17,796,016 (17,068,753) 
and car-miles run 1,538,471 (1,548,902). 

Colchester.—At March 31 last the gross capital expenditure of 

the electric supply department was £98,641 (increase of £177 over 
1917) of which £42,904 has been redeemed. 
. Year’s revenue was £23,420 (against £21,083), and working and general 
expenses were £17,002 (£14,073), leaving gross profit £6,417 (£7,010). 
Interest required £2,070 (£1,981), and sinking fund and instalments of 
principal £4,232 (£4,113), and after providing £164 (£373) for reduction of 
suspense accounts, purchase of meters, &c., there was a deficit of £49 
(against a profit of £541). Total costs were 2-031d. (1-802d.) per unit, 
and interest and redemption 0-752d. (0-781d.). Units sold were 2,008,826 
(1,873,004), Maximum load was 1,048 kw. (958 kw.) and load factor 
21-8 (22-3) per cent. 
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Huddersfield.—The income of the electricity department increased 
during the past year from £79,508 to £87,588. 

After paving all working expenses the gross surplus is £23,637, from 
which has to be deducted £11,326 for interest and £9,213 for redemption 
of capital. £2,250 is being devoted to relief of rates and tho balance 
(£847) is being placed to the depreciation fund. 


Rochdale.—The tramway accounts for the year ended March $1 
show total capital expenditure £367,652, of which £148,029 has been 
repaid or provided for repayment. 

Revenue was £108,472 (compared with £90,812 in previous year), 
working expenses were £56,592 (£50,397), interest required £10,167 and 
sinking fund £9.575. leaving £32,138. of which £23,787 was required for 
rent of lines outside the borough, income tax, &e. The net profit (8,351, 
against £1,773) has been added to reserve. Revenue per car-mile was 
15-875d. and working expenses, including power, were 8-453d. Pas- 
sengers carried were 17,582,301, car-miles run 1,639,815 and units used 
3,025,678. 

Sunderland.—The acccunts of the electricity department for the 
year ended March 31 show gross capital expenditure £504,778 (in- 
crease £10,709), of which £144,067 has been repaid, in additoin to 
£82,919 repaid for superseded plant and £1,987 value of lands repaid. 

Revenue was £85,324 (compared with £78,291 in previous year), and 
total costs were £51,110 (£48,821), interest required £11,693 (£12,917) 
and sinking fund £17,937 (£17,421), and the net profit was £4,494 (against 
a deticit of £2,025). Total costs, including capital charges, &c., were 
l-lld. (1-19d.) per kelvin sold. Kelvins generated were 21,247,270 and 
sold 17,320,701. Totet maximum demand was 7,400 kw. 

The report of the engineer and manager, Mr. A. S. Blackman, states 
that the current supplied for power increased by 14 per cent. Four 
additional power consumers’ sub-stations (~ 1,580 kw.) have been 
connected. 

Wimbledon.—Tke accounts of the electricity department for the 
year ended March 31 show gross capital expenditure £268,734 
(increase £1,057), of which £144,000 is outstanding. 

Revenue was £41,988 (compared with £37,944 in previous year), 
working expenses were £27,586 (£22,423), sinking fund and repayment 
of loans required £12,531 (£11,703), and interest £6,090 (£6,343), and 
the net result was a deficit of £4,220 (£2,525). Average price obtained 
per unit was 2-647d. (2-361d.), and total cost, including capital charges, 
was 2987d. (2-568d.). Total connections were equal to 10.895 kw. 
(10,406 kw.), and the maximum supply demanded was 2,040 kw. (2,208 
kw.). Consumers increased from 7,337 to 7,419. Units gencrated wero: 
5,079,485 (4,941,110) and sold 3,712,749 (3,781,744). 


Companies’ Meetings and Reports. 
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BRITISH THOMSON-HOUSTON CO. (LTD.)—Mr. H. C. Levis, who pre- 
sided over the annual meeting last week, said he could not speak too. 
highly of the loyal and efficient co-operation of their employees. Of 
those who had joined H.M. Forces, 180 had been killed in action or had 
died in service, 21 were missing and believed to have been killed, the 
wounded and prisoners of war making a total of 378 casualties. After 
consultation with the holders of a very large majority of the shares, the 
directors did not recommend payment of dividends. For several years 
they had heavily depreciated their goodwill, patents, &c., account. After 
careful consideration as to the velue of the goodwill and patents it had 
been decided to reinstate the account at its original cost. The total 
amount written back was £157,958, and to that they hed added £80,000. 
from the year's profit, so that the total capital reserve now stood at 
£237,958. On plant account they expended during the year £71,632, 
which, added to the figures appearing in last year’s balance-sheet, 
brought the total to £936,632. From that they had written off £105,632, 
leaving £830,000. The securities which they held in lighting, traction 
and other companies had been depreciated by £7,465, bringing the total 
valuation down to £90,000. The profit for the year was £329,664, after 
making provision for the estimated war taxation for 1917. Provision 
had also been made for the unsettled balance of munitions levy and excess 
profits duty for 1916. The total amount to deal with was £343,586, out 
of which they had paid interest on debentures and loans, carried £80,000 
to capite] reserve accuunt, depreciated the plant account by £105,632, 
depreciated shares and debontures account by £7,465, leaving £53,743 
to be carried forward. Practically their entire output was directly or 
indirectly for Government requirements. When after the war they 
could speak freely, he wes sure the shareholders would be very well 
satisfied with what had been accomplished. Many organisations we.e 
now engaged in considering matters relating to reconstruction after the 
war. Many of those were of great value in fostering particular in- 
dustries, and thereby ccntributing in a marked degree to the welfare 
of the Empire as a whole. and already a great deal has been accomplished 
by the British Electrical and Allied Manufscturers’ Association, lt was 
to be hoped that there would Ik. gr ater concentration of effort among 
the many associations which appeared to be pursuing the same ends, so 
that there would be less ovezlapping end dissipation of valuable energy. 

CHILI TELEPHONE CO. (LTD.)—Mr. Ches. W. Parish, who presided 
over the 29th ordinary generel meeting last week, stated that Chili had 
had a very prosperous time. It was to be expected that the prosperity 
of the country should be reflected in the progress of their company, and 
their local committee and gencral manager had been studying the 
developments of the territory in which the company operated that they: 
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-might recommend what steps were becoming necessary to meet their 
increasing telephonic needs and also those of new centres which would 
benefit by being connected with the general system of the company. l 
the Chilian Government would grant them the necessary tenure which 
would justify such a large expenditure. they were inclined to erect in 
Valparaiso a full automatic plant, which would place that city in the first 
rank as regarded telephonic service, and they would doubtless eventually 
adopt that policy in other important towns. The gross revenue in the 
past vear was £213,140, an increase of £60,958, while the net revenue 
increased by £24,368, or 41 percent. The profits allowed them to propose 
the same final dividend as last year (5 per cent.), which with the interim 
‘dividend paid in January made 8 per cent. in all. They were also able 
to place £20,000 to a special reserve for renewal cf plant and £7,000 to 
general reserve, bringing that account up to £145.000. The issued capital 
was £330,000, while their capital expenditure was £445,254. The 


directors therefore proposed to transfer £110,000 from reserve to capital - 


account in the form of 22,000 fully-paid sheres of £5 each, and to allot 
them to the present shareholders in the proportion of one new share to 
every three they now held. That would bring the paid-up capital to 
£440,000. The report and accounts were adopted, and resolutions were 
passed sanctioning the increase in the nominal capital and the distribution 
-of bonus shares as recommended. 
GREAT NORTHERN TELEGRAPH CO. (LTD.)— \t the annual meeting 
held in Copenhagen on June 29, the chairman (Consul General W. 
Weimann), in rendering an account of the working during 1917. said the 
ever-increasing difhculties experienced by the company in the main- 
tenance of its European cables had restricted their capacity for the 
transmission of the traftic to a considerable extent, and were felt more 
intensively now than at any previons time, with the result that several 
-of their most important European cables were useless for the present. 
The cable steamer ©“ H. C. Orsted 7 had been occupied for 161 days, and in 
the Far East the ‘‘ Store Nordiske ” and the ` Pacific ” had been occupied 
for 250 days, 128 of which being for other administrations. Owing to 
the circumstances prevailing in Russia, the Wladiwostock and Kiachta 
routes had taken only a very small share in the transmission of the tra fhe 
between Europe and the Far kast. The office accommodation at 
Copenhagen and in London had been extended, and the board were 
erecting tireproof premises for their station and offices at Shanghai, which 
would be completed by the end of 1920. The new building would also 
accommodate the telegraph stations and offices of the Eastern Extension 
and Commercial Pacihc Companies. In Peking the company has secured 
land for quarters for their Danish staff, and a new cable depot would be 
built on a leased plot of ground within the Free Harbour of Copenhagen, 
the harbour of Tuborg wing too shallow for the new cable steamer to 
replace the ` H. C. Orsted. An office has been opened at Stockholm 
for the preparation there of the trafic accounts between the Swedish 
administration and the company. He desired to express the board's 
sincere appreciation of the loyalty and perscve.ance of their employees, 
who had tultilled their duties in circumstances which in many cases had 
been depressing and at times fraught with danger. Happily none had 
suffered bodily harm during the events of war or revolution. They had 
tried to remeay the food cifficulties by granting liberal extia allowances, 
and, whenever necessary, by sending supplies of provisions from Den- 
mark. The net result of the years working was about £157,400 lower 
than that of the preceding year. ‘That considerable decline was partly 
-due to the great loss on exchange and partly to the heavy increase of 
-expenses. The directo.s felt justified in proposing a total dividend and 
bonus of £22 per cent., or only 2 per cent. less than last year. The loss 
-on exchange and the high working expenses would, doubtless, make 
themselves heavily felt during the current year; a considerable change 
had taken place in regard to the trafic transmitted by the company, the 
dm portant te egraphic ccrrespondence with Russia having been reduced 
to a minimum owing to the revolution, and the possible effects ot the 
latter on the company’s future position could not yet be foretold. On 
the other hand, the traffic in the Far East continued to develop satis- 
factorily. The lcss on exchange showed an increase of approximately 
£90,80U. The company collected the bulk of its receipts in foretgn 
money, and the r.te ot exchange had generally moved in favour of the 
Danish crown during the fast year. The increase in expenditure was 
about £87,220, chiefly for salaries and wages, &c. They were settin 
-aside the same amount as last year for "' extraordinary taxes ” (£111,111). 
An increase of £33,000 in the item *‘ participation in other telegraph 
undertakings ’’ was chiefly due to having acquired further interests in 
several of the companies with which they co-operated. Recent Danish 
legish.tion had made it necessary to alter the articles of association on 
certein points, besides which the board had considered it advisable to 


propose other alterations. 
¢ 


City Notes. 


a 

BOURNEMOUTH & POOLE ELECTRICITY SUPPLY CO. (LTD.).—The 
-directors have declared interim dividends on the 44 per cent. preference 
shares and 6 per cent. second preference shares, and an interim dividend 
on the ordinary shares at rate of 5 per cent. per annum (less tax) fo. the 
half-year ended June 30. 


BRUCE PEEBLES & CO. (LTD.)—JIn the First Session of the Court of 
Session last week authority was given to hold meetings of the members 
of the mortgage debenture holders and of the unsecured debenture 
holders, for ascertaining their wishes regarding a proposed scheme of 
arrangement with both classes of debenture holders. Both classes of 
debentures became due on July 1, 1918. Interest. had been paid on the 
first debenture ; interest amounting to £30,000 upon the unsecured 
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debentures was unpaid, but debited in the annual accounts. The nn- 
Secured mortgages had no right to demand payment of interest until 
July 1, 1918. The object of the scheme was to convert the tnsceured 
mort gavees into preference shareholders, with a right to at least 7} per 
cent. cumulative dividend as from July 1, 1918. and to repayment of 
their capital in a winding up and to a bonns of 50 percent. For thee 
rights they were asked to surrender arrears of interest. The secured 
debenture holders ayreed to defer for 15 vears repayment of their capital. 
but they got l per cent. of additional interest. All the meetings wer 
practically unanimous in approving of the scheme. 


METROPOLITAN ELECTRIC SUPPLY CO. (LTD.)— An interim dividend 
of 2 per cent. per annum (Is. per share), less tax, has been declared on 
the ordinary shares. 

NEW ROSS GAS & ELECTRICITY CO. (LTD.'—In the High Cour, 
Dublin, last week Mr. Justice O'Connor sanctioned the alteration of the 
Company's name to the New Ross Gas & Electricity Supply Co., Ltd. 
and the increase of the capital to £10,000 by the creation of 1,000 new 
shares of £6 each, with authority to generate and supply electricity. 

RICHARDSONS, WESTGARTH & CO. (LTD.)— Jt is announced that the 
committee of preference and ordinary shareholders have been unable t 
contirm the scheme forthe rearrangement of the company’s capital, agreed 
uponin April. The directors do not feel justified in dealing further with 
the recrganisation of the capital during the war, but they will prope 
at the next annual meeting that after providing for debenture interx. 
current depreciation and other charges, the surplus profits for 1917 shal! 
be applied wholly in reduction of arrears of depreciation, and that ow 
of the profits for 1918 one vear's arrears of dividends on the preferer 
shares, amounting to 6 per cent., shell be paid immediately, and the’ 4 
second year’s arrears shall be paid on Dec. 31 next. The accounts for 
1917 are being completed. 

ST JAMES’ & PALL MALL ELECTRIC LIGHT CO. (LTD.)—The directo 
have declared an interim dividend at rate of 7 per cent. per annum on the 
ordinary shares for half-ycar ended June 3¢ 


The Round Table. 
By " kVA.” 

It is a reeognised thing, I believe, for staff officers to take careful 
note of all munitions and war material shot over by the enemy or 
brought down by us at the front. The tendency seems to be to 
regard anything out of the way as an improvement, and to recom- 
mend its adoption by the Allies. Recently a magneto arrived at 
H.Q., with attention drawn to the fact that for part of its length 
the high-tension insulated conductor was a stranded iron wire. Will 
this lead to an instruction for similarly fitting our own magnete 
I wonder! ; 

* * * * 

“Punch” always has a delightful way of hitting any and every 
situation. It deals thus with ©“ The Great Coal Puzzle ` ina cartoon 
which depicts Mr. and Mrs. Bull retired for the night. 

Mr. Buu (distracted by the Coal Ration Order): ‘ I can't make 
up my mind whether to have a hot bath or a boiled egg in the 
morning.” 

Mrs. Buti: “ Well, if you don't put that light out soon you wont 
be able to have either.” 

* * * * 

EVENT oF THE WEEK.—‘ The Tipperary Vindicator ” states: 
“ We have learned that at a recent meeting of the Nenagh Ga 
Consumers’ Company it was decided to instal an electric lighting 


plant at an early date.” 
+ 


Thirty-Seven Years Ago. 
[From THE ELECTRICIAN, July 23, 1881.] 


THe RESERVE SQUADRON. —On the occasion of the recent visit of 
the Reserve Squadron to Kiel, in Germany, a grand garden fète was 
given in honour of our officers. The garden at the Bellevue was 
illuminated by the Siemens electric light. 

GERMANY AND THE ATLANTIC CABLES.—The United German 
Telegraphic Company have made an arrangement with the Anglo- 
American Company to secure the exclusive use of one of their 
Transatlantic cables. Connection is to be established with Valencia 
by a wire from Creetsiel, in East Friesland, passing through the 
Baltic, the Channel, and the West Coast of Ireland. Telegraphing 
to America from Germany will in consequence be as cheap hence- 
forth as from England. 

ELECTRICAL INsecTs.—Two fresh examples of insects capable of 
giving electrical shocks have just been brought to the notice of the 
Entomological Society. A letter from Lady de Grey, of Groby. 
described a shock caused by a beetle, one of the Elateride, the effect 
of which was felt as far as the elbow. The other case was that of a 
large hairy lepidopterous caterpillar, of South America. Capt. 
Blakeney, on touching this creature, received a shock so violent 
that he lost the use of his arm for a long time and his life was even 
considered in danger. 
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Notes. 


Exhibition of British Scientific Products. 


Durine part of the present month and during part of 
September there will be open an exhibition of British 
Scientific Products which has been arranged by the British 
Science Guild with the assent of the Ministry of Munitions and 
the approval of the Board of Trade. The object of this 
exhibition, which will be held at King’s College, is chiefly to 
make clear the necessity for scientific research with respect to 
applications in the arts and industries, and to show how 
success has been achieved in this wav since the outbreak of war. 
Exhibits will consist chiefly of products which were mainly 
imported from enemy countries before the war, but which are 
now made in this country, or products in the manufacture of 
which we excelled in this country before the war and exported 
to enemy countries, or products in the manufacture of which 
considerable developments have taken place during the war. 
We are glad to learn that more than 250 manufacturers are 
sending exhibits; also the Air Ministry will make a large 
display, as well as the Food Production Department. These 
exhibits will show that by the combination of science in in- 
dustry we have done nearly as much in the four years of war 
asthe Germans accomplished in the preceding forty. By this 
exhibition it should be possible to bring home to the public 
the fact that our scientific men and manufacturers can surpass 
German effort when the conditions of development are favour- 
able, and that the independent position now achieved may be 
established for the future. It should have an educational 
value for both the technically educated man and for those who 
have a more general interest in such matters. We hope that 
the result will be to bring about a better appreciation of the 
position of affairs, and to assist that support which should be 
given to our manufacturers, without which the independent 
position of this country cannot be maintained. 


The Future of Pure and Applied Science. 


THE recent address of Prof. W. J. Pore before the Chemical 
Society voiced in an apt way the feelings of many of those 
interested in pure and applied science. Many examples were 
quoted to show the fundamental influence of scientific dis- 
covery on the welfare and development of nations-—an in- 
fluence which, strange to say, is habitually ignored by his- 
torians, doubtless because of their unfamiliarity with scientific 
subjects Prof. Pore also alluded to one crying need in 
scientific development, the training of a nucleus of workers to 
meet the requirements of the future. This is a point to which 
we have repeatedly drawn attention, and there is a real danger 
that the urgency of the immediate demands of the war may 
lead us into courses which will have a permanent prejudicial 
effect on our scientific future—an effect from which it may be 
difficult to recover for generations. Prof. Pope commented 
on the changing public view as to the utility of science. The 
more enlightened regard for scientific achievement which is 
slowly coming about is gratifying up to a point, and may yet 
act as a preventive to the danger referred to above. Never- 
theless, we agree that even this change of attitude is not 
without its dangers. There is too much tendency to value 
science merely for its immediate industrial advantages, or for 
its direct application in the war. The emphasis placed 
thereon leads to a somewhat short-sighted utilitarian view, 
and may carry with it a neglect of all forms of investigation 
which, to the uninstructed public, are of no immediate com- 
mercial benefit. We hope, however, that this is only a tran- 
sition stage. [t is something that the value of direct industrial 
research should be appreciated. The recognition of the ulti- 
mate value of all forms of scientific investigation can only be 
brought about as a result of further educational effort, and 
may be of much slower growth. 
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Rockets and Illuminating Shells Used in War. 


AMONG the many special applications of light in the present 
war, the design of illuminating rockets and star shells, and the 
evaluation of their candle-power, is of considerable interest 
to the illuminating engineer. We notice in a recent issue of the 
‘ Transactions ” of the Illuminating Engineering Society in the 
United States a Paper on this subject by Mr. A. BERGMAN, ìn 
which some data on star shells, &c., are given. In view of the 
fluctuating light from such shells, and also the fact that their 
candle-power can be varied within wide limits according to the 
speed of the composition and consequent period of burning, 
a mere statement of candle-power alone does not constitute a 
proper method of rating. In these experiments the shells 
investigated were rated in “ candle-power seconds per cubic 
inch of composition ” burned. It is interesting to note that 
a composition can be “slowed ” within wide limits without 
greatly altering the illuminating value on the above rating. 
In other words, one can, generally speaking, always increase 
the candle-power by shortening the time of burning, and vice 
versa. In a series of samples tested, the candle-power varied 
from 79,000 to 269,000, the candle-power seconds per cubic 
inch being on the average 480,000. These figures give some 
idea of the very high illuminating value of such devices as 
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compared with ordinary artificial illuminants. It is con- 
jectured that the light-giving area is in the form of a flame, and 
- that the candle-power at different angles will be substantially 
the same. The Paper affords an instance of the frankness 
with which data of this kind are published in the United States. 
We understand that the Illuminating Engineering Society 
in this country have been for some time conducting tests on 
flares, parachute lights, &c., for a Government Department, 
and it would be very interesting at a favourable opportunity 
to hear something of their experience of the physical problems 
involved. No doubt there are some general aspects of the 
matter which could be referred to without disclosing any 
confidential information. 
ecient 

The General Electric Company. 

IT is not usual to find a company with a share capital of 
£3,000,000, nor is it a common occurrence to see advertised 
the issue of shares aggregating nearly £1,000,000. We are 
glad to note that the General Electric Co. has reached a stage 
of its existence in which such an event can take place. The 
present day is undoubtedly one for expansion and combination, 
and the growth of this company is only one instance of the 
present tendency and of a policy which is adopted to meet 
foreign competition after the war. The General Electric Co. 
will now be in a position to carry out practically any manufac- 
turing operations in electrical engineering and kindred branches. 
As was pointed out by Mr. Hirst at the recent annual general 
meeting of the Company, average electrical contracts only 
bring in. as a rule. 10 or 15 per cent. of the work into purely 
electrical shops ; the remaining 85 to 90 per cent. goes into 
shops which are concerned with ordinary engineering or other 
industries. By having such allied companies as the Conner- 
Magneto & Ignition (Ltd.), Chamberlain & Hookham, and by 
acquicing the works of Fraser & Chalmers, the Company 
has obviously strengthened its position, and we must con- 
gratulate Mr. Hirst upon a notable achievement 
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A Drop in Electrical Exports from the United States. 
—The entrance of the United States into the war 1s at length 
having an influence on the export of electrical goods. We 
observe that for February, 1918, the total ($3,446,000) was 
approximately $100,000 less than in the corresponding month 
in 1917. This is stated to be the first time for many months 
that the export of electrical goods has fallen below $4,000,000, 
the diminution being specially marked in the case of exports 
of wires and cables. 

Institute of Chemistry.—Part IV. of the “ Proceedings ” 
of the Institute of Chemistry is devoted mainly to the dis- 
cussion that has been proceeding on the conditions of member- 
ship, a series of resolutions embodying important modifications 
in procedure being passed. Under the new conditions suitable 
qualifications are to be accepted in lieu of the entrance examina- 
tion, but further requirements are needed before admission to 
Fellowship in the Institution. Other matters dealt with in- 
cluded the formation of local sections and their efficient 
representation on the Council of the Institute. 

Efficiency of the Moore Light.—A contribution by Dr. M. 
Wolfke to the “ Bulletin” of the Association Suisse des 
Electriciens refers to some tests carried out on a Moore tube 
installation using carbon dioxide gas. Figures for the con- 
sumption varying from 4-7-6-0 watts per hefner-candle are 
given, and it is shown that the former was apparently a 
minimum when the installation consumed about 2.000 watts. 
In the case of tubes filled with nitrogen the etheiency 1s much 
better, about 1-2 watts per hefner being recorded, while the 
Neon tube operates at less than 1 watt per hefner. Itis 
known also that the efficiency of the CO, Moore tube can be 
materially intproved by introducing a choker in the primary 
circuit with a view to producing a modification in the form 
of the wave. 
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Rivetless Ships.—On Thursday last there was a special 
meeting of the Technical Committee of Lloyd’s Register of 
Shipping in order to consider the application of electric welding 
to ship-building. 

The Committee of Lloyd’s have recently carried out a series of ex. 
periments to determine. as far as can be done by means of testa and 
analysis, the general trustworthiness of structural connections effected 
by electric welding and their capacity to stand the strains to which they 
would be subjected in practice. The Committee had before them a 
report from the society’s Chief Ship Surveyor on the results of these ex. 
periments, and to assist them in their deliberations a demonstration was 
given at the societv's offices. After careful consideration, the Technical 
Committee decided to recommend to the General Committee for approval 
certain recommendations put forward by the Chief Ship Surveyor as to 
the conditions on which, as a tentative measure, welding might be 
adopted instead of riveting in the construction of vessels intended for 
classification in Lloyd’s Register Book. 


National Electrical Safety Code.— We have received a new 
publication of the Bureau of Standards, Circular No. 72, 
entitled `“ The Scope and Application of the ‘National Electrical 
Safety Code.” This Circular is intended to aid those to whose 
attention the Safety Code has been called and those who are 
contemplating its adoption or use in acquiring the necessary 
familiarity with intent and scope. The need for the Codes 
explained, and examples of personal injuries by electricity are 
given, most of them avoidable by observance of the rules. A 
short summary is given of the provisions of each of the four 
principal parts of the Code. As the Code is being adopted on 
trial by many administrative bodies and public utility com- 
panies, it is expected that this Circular (which may be obtained 
on application to the Bureau) will facilitate its introduction. 

Institution of Electrical Engineers.—A.M.I.E.E. Examry- 
ATION.—In view of the practical impossibility while the war 
continues of holding the A.M.I.E.K. Examination and of 
candidates having the requisite time to prepare for or undergo 
examination, the Council of the Institution of Electrical 
Engineers have decided to suspend temporarily the Institution 
rules in regard to examinations. The greatest care will never- 
theless be exercised by the Council to ensure that only candi- 
dates possessing the qualifications laid down in the Articles 
in respect of training and experience are admitted to Associate 
Membership. Candidates who have been informed that they 
have been approved for Associate Membership subject to their 
passing the examination and who desire their applications to 
be reconsidered by the Council are requested to communicate 
with the Secretary, at 1, Albemarle-st., W. 1. 

Enemy Members of the Royal Society.—<A special general 
meeting of the Royal Society was called on July 31 to consider 
the advisability of expelling enemy foreign members. The 
following motion was submitted to the meeting by Sir George 
Beilby and Dr. M. O. Forster :— 

That, in view of the war having continued during nearly four vears 
without any indication that the scientific men of Germany are unsym- 
pathetic towards the ebominable malpractices of their Government and 
their fellow-countrvmen, and having regard to the representative 
character of the Royal Society among British scientific bodies, as re- 
cognised by the patronage of His Majesty the King, the council forthwith 
take the steps ‘necessary for removing all enemy aliens from the foreign 
membership of the Society. 

On July 4 the council had the question of expelling the enemy 
foreign members under consideration and considered that, if 
possible, unity of action between the Allied nations should be 
secured. In view of the fact that a conference between repre- 
sentatives of Allied academies for the purpose of discussing the 
future of scientific work hitherto carried out by international 
organisations will take place next October, the question was 
referred to that conference. 

In the meantime the opinion of the Fellows of the Society 
on the subject has b'en expressed by the: doptivn cf the ubove 
resolution. 

Photo electric Sensitivity of Bismuthinite and Various 
other Substances.—A Scientific Paper (No. 322) issued by the 
Bureau of Standards (Washington) summarises the results of 
an investigation by Dr. W. W. Coblentz on various substances 
in regard to (1) the increase in electrical conductivity cagised 
by the action of light upon them, and (2) the photo-electrical 
activity ensuing when they are charged to a negative potential 
in an evacuated chamber and exposed to light. Of the various 
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substances examined none were found which are as sensitive 
to light as the selenium cell, and the potassium photo-electric 
cell. Experiments are described in which some of these sub- 
stances are used as photophones, the substances being joined 
through a battery to the grid circuit of an audion amplifier 
and telephone, and an interruption of light obtained by the 
rotation of a sector-disc. Crystals of bismuthinite and niolyb- 
denite altered appreciably in conductivity, causing a musical 
note to be emitted in the telephone. It 1s curious to observe 
that in some crystals, ¢.g., bismuthinite, the effect is confined 
to quite narrow regions along the length of the crystal, while 
in the case of molybdenite the change of conductivity appears 
to be a function of the thickness of the lamina used. 


“Variance” of Measuring Instruments.—In a contribution 
to the “ Journal ” of the Washington Academy of Science, 
Mr. F. J. Schlink, of the Bureau of Standards, draws attention 
to some distinctions not generally appreciated in the use of 
terms applied to measuring instruments. Accuracy and in- 
accuracy are apt to be loosely defined, and sensitivity and 
immediacy of response, two distinct qualities, are apt to be 
confused one with another. The common statement of sensi- 
tivity in terms of the change in the value of a measured 
quantity producing the smallest perceptible response in the 
indication of an instrument is not entirely happy. This de- 
finition disregards the factor of sluggishness or passiveness in 
instrument performance. In this connection Mr. Schlink 
discusses another quantity the “ variance ” of an instrument. 
This is the range at any given value of the measured quantity 
of the variation in reading which may be exhibited by the 
instrument under repeated application of the same value of 
the quantity being measured, after a steady reading has been 
attained. This quantity thus represents “ the range of un- 
certainty ” of the instrument. An example of variance is 
the hysteresis loop observed by plotting upward and downward 
readings in many direct reading instruments. Such a loop is 
plotted for a typical automatic weighing scale. Backlash is a 
common cause of variance, while in some instruments the 
variance is irregular, i.e., the hysteresis loops vary in size under 
apparently similar conditions. 


Patents in 1917.—The report for 1917 of the Comptroller- 


General of Patents, Designs and Trade Marks has been issued. 

During the year 223 applications were made fcr the avoidance of sus- 
pension of patent rights, and in 178 cases licences have been granted and 
in three cases the patents have been suspended in favour of the applicants. 
Under sec. 6 of the Trading with the Enemy Amendment Act, 1916, 
orders have been made vesting in the custodian the benefit of over 2,000 
applications for patents made by or on behalf of enemy subjects, and 
patents have been sealed to the custodian of these applications. Ninety- 
one applications for the grant of licences under such patents were re- 
ceived. Six of these applications were abandoned, and in the remaining 
cases licences have been or will be granted. 

During the vear notifications and documents relating to foreign 
patents, designs and trade marks were made in 346 cases, against 290 
in 1916, and the fees received amounted to £43. 5s. 

As regards the general business of the office, there was a further im- 
provement in the number of applications and specifications filed in 1917, 
the total applications numbering 19,285, an inciease of 683 over 1916. 
The number of complete specifications filed was 11,539, compared with 
10,700, an increase of 839. 

The applications received from women invento:s numbered 253, as 
compared with 238 in 1916. The applications made by way of commu- 
nication from abroad numbered 927, compared with 835 in 1916. Under 
the provisions of the International Convention for the Protection of 
Industrial Property, 1,661 applications were made, against 1,400 in 1916. 
There are now six patents in force which have been prolonged beyond 
the normal period of 14 years. 

The number of applications to register designs was 13,208, including 
290 sets, in 1917, compared with 15,399, including 295 sets, in 1916. The 
number of applications made in 1917 for the registration of trade marks 
was 5,502, as compared with 5,837 in 1916. 

The total fees received were £318,149, against £292,731 in 1916. The 
surplus of receipts over expenditure was £124,427. 


A Device Illustrating the Properties of the Polyphase 
Commutator Motor.—Teachers of electrical engineering are 
well aware of the difficulties in presenting problems connected 
with alternating-current motors to students and an ingenious 
device, the “ secomor ” described by Prof. V. Karapetoff before 
the American Institute of Electrical Engineers, seems to 
deserve attention. The name is an abbreviation of the words 


“ series commutator motor,” the properties of which. it is 
intended to illustrate. The device consists of four bars of 
adjustable length and with adjustable angle, which are set in 
combination to represent the vector diagram of voltages in a 
motor with any desired constants. By moving the bars to 
vary the load the chief characteristics of the motor (speed, 
torque, power factor, &c.) can be studied, and an additional 
device termed an impedometer ” enables the impedance drop 
in the machine to be also taken into account. An adjustable 
saturation curve is also used to enable the effect of saturation 
to be investigated. The author has applied similar methods 
to other problems. For example, the “ shucomor” is a 
kinematic device imitating the behaviour of a shunt wound 
polyphase commutator motor, and the ordinary induction 
motor has been similarly treated. The usefulness. of such 
apparatus Is not limited to alternating-current machinery, but 
may apply to direct-current machinery in special cases. Thus 
the author has built a kinematic device to imitate the operation 
of the Entz electromagnetic clutch used in some motor-cars, 
at different engine speeds and with any setting of the regulating 
resistances. Naturally, such devices can no more replace 
human intelligence than can a vector diagram. But they are 
claimed to be valuable as a guide to the engineer's judgment 
and as a preliminary to electrical design. 

The Organisation of Industry.—A meeting of the Indus- 
trial Reconstruction Council was held at the Institute of 
Journalists last week, when Mr. Arthur Greenwood (Secretary 
to the Whitley Committee) opened a discussion on “ The 
Organisation of Industry.” 

Mr. GREENWooD remarked that the Whitley scheme had only been 
adopted by the Government after acceptance by responsible organisa- 
tions. Dr. Addison had found that when he wished to call reptesen- 
tatives of industry into consultation no representative bodies, as a rule, 
were in existence. It was, therefore, necessary to create them. Such 
bodies would be particularly important during the reconstruction period 
for reconstruction must be carried out by the rank and file if it was to be 
satisfactory. Schemes could not be evolved by a Government depart- 
ment to suit every industry : this must be done by the industry itself in 
most cases. With regard to joint industrial councils, more headway had 
been made than was apparent. In one case of this kind it had been 
necessary to bring nearly 40 employers’ associations and 40 trade unions 
into line. Thus progress was not easy. Nevertheless, by the end of the 
year, probably about a score of councils would be in existence. Even so, 
time was moving on rather rapidly, and therefore interim committees 
had been formed, and about a score of these were in view. M.. Green- 
wood expressed the opinion that no hard and fast lines should be drawn 
as to the questions that should be considered by a council. Hitherto 
industry had been regarded too much as a money grubbing pursuit. 
Broader views should now be taken, and a patriotic spirit should be 
infused into it. so that there would be industrial patriotism. 

A very lengthy disoussion followed, to which we are not able to devote 
adequate space. It is of interest, however, to note the views expressed 
by Mr. Naylor (secretary of the London Society of Compusitors). Mr. 
Naylor remarked that the success uf the movement would depend very 
much on the spirit with which the subject was approached. So far, the 
way of progress was not clear. It was necessary to remove the inherent 
suspicion of workmen towards schemes which were Ostensibly suggested 
for their welfare, but which might possibly deprive them of a means which 
had hitherto been effective for their good. Although the strike weapon 
might not be abolished, there was the idea that it might become useless 
and out of date through a movement of this kind. Provided they were 
not asked to deprive themselves of the strike as a last resource, much 
good might result. It should be made clear that this weapon still re- 
mained. The confidence of some trade union representatives had 
recently been shaken in negotiations in which he had himself taken place 
in forming a council. If employers, who were organising themselves, 


were not prepared to allow the men to organise, there would certainly 
be difficulties. 


Personal. 


Sir Joseph Larmor has been awarded the Poncelet mathematica 
prize by the French Academy of Science. _, 1 § We 


d hed -i 
Dr. G. N. Watson has been appointed professor of mathematics at 
Birmingham University in succession to Dr. R. 8. Heath. 


War H >novurs.—Two members of the staff of the heating depart 
ment of Simplex Conduits (Ltd.) have tigured in the recent honours 
list. = 
Sergeant-Major J. M. Surrall was awarded a Meritorious Service Medal 
and Sergeant-Major Cutts obtained a Distinguished Conduct Medal. 
Both of them voluntarily joined up early in the war. 
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Measurement of Power Loss in Dielectrics of 
Three-Conductor High-Tension Cables.’ 


l By F. M. FARMER. 
Summary.—-This Paper describes the method used at the electiical testing laboratories for measuring the dielectric power losses in 
10 ft. samples of three-conductor cables subjected to three-phase potential. The difficulties encountered and the methods employed 
to overcome them are discussed. Results are given for two specimens cof cable. one having a low and the other a high power loss in 
the dielectric. 


The carrying capacity of a cable is determined by the tempera- 
ture at the hottest part at which the dielectric strength becomes 
dangerously low. Formerly the only factors which had been given 
serious consideration in determining the temperature of the cable 
were the I?R losses in the conductor and the thermal conductivity of 
the surrounding media. However, investigations of cable failures, 
for which there was no obvious explanation, revealed local hot spots 
which were not due to any outside cause. Attention was then 
drawn to the possibility of power losses in the insulation being 
responsible for abnormal temperature rises. 

This Paper describes the methods used at the electrical testing 
laboratories for determining the power loss in the diclectric of sam- 
ples of paper-insulated lead-covered cables 10 ft. long, the loss being 
measured at various voltages and various temperatures. 


The power loss in the dielectric of three-conductor cables is 
usually determined by making single-phase measurements, and com- 
puting the corresponding three-phase loss. The loss in the dielectric 
between the conductors (conductor loss) and the loss between the 
conductors and the sheath (belt loss), is measured with single-phase 
potential at the appropriate Y or delta voltage. It js assumed that 
these two losses are the same with three-phase potential as with single- 
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Fig. 1.—RELATION BETWEEN AVERAGE WATTS AND TEMPERATURE, 


phase potential, and that their sum is the total loss—an assumption 
which is open to question. Thus the author shows that there 
may be points not at the same potential and a tangential electrical 
stress in the insulation between the conductors leading to a power 
losa, which does not exist when making single-phase measurements. 

Insulation between conductors may become charred although the 
insulation between the conductors and sheath is uninjured The 
power loss in most insulations increases rapidly with temperature, 
whence it may be suspected that in such cases the heat generated 
in the insulation between conductors increases faster than it can be 
dissipated. 

Method of Test.—The method used in these tests was the simple 
three-wattmeter method for measuring three-phase power. The 
cable was Y-connected, with the sheath as the neutral, and a watt- 
meter was connected to each phase in turn. The algebraic sum of 
the three quantities thus obtained is the total power dissipated. 
The high potential applied to the cable was obtained with three 
15.000-volt 200-watt potential transformers connected in Y. The 
wattmeter was a reflecting dynamometer instrument, the current 
circuit beig connected between the grounded neutral point and 
the high-tension winding of the transformer in the phase being 
measured, while the potential circuit was connected to the low- 
tension winding of a step-down potential transformer connected 
across the same phase. Now, the power factor is as low as 4 or 5 
per cent. at moderate temperatures, and the effect of inductance 
in the potential circuit of the wattmeter would produce serious 


* Abstract of a Pape read before the American Institute of Electrical 
Engineers. 


errors.® Moreover, losses through paths in parallel with thefcable 
are likely to be large and must be eliminated. 
The effect of the indnctance in the potential circuit of the watt- 


meter and the phase angle of the potential transformer was eliminated 


by the usual method of shunting a variable portion of the series 
resistance with a condenser. Thus, the resultant equivalent induc- 
tance of the circuit is compensated for by the introduction of a 
proper amount of capacitance. l 

In order to avoid the inclusion of power lost through leakage paths 
a guard circuit was provided for each of the three phases. This 
guard circuit consisted of a metallic connection between each of the 
following :— 

(a) A piece of tin or tinfoil inserted between ground and each 
insulator supporting the high-tension circuit. (b) A few turns} of 
tine bare copper wire around the insulation of the conductor 2 in. 
or 3 in. from the end, which served to pick up any leakage current 
over the surface of the insulation. (c) The iron cases of the step-up 
power transformer and the step-down potential transformer, the 
transformers being insulated from ground. (d) The low-tension 
windings of the transformers. (e) A point between the wattmeter 
and the grounded end of the step-up power transformer. Wy; 
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This guard circuit arrangement theoretically climinates any 
current from the wattmeter current circuit that does not pass through 
the insulation of the cableexcept that directly through the air due 
to corona. In these tests potentials were always below the corone 
valne. 

A special smooth-core generator was used in these tests, the wave 
of which was substantially a sine curve under all conditions. The 
power in each phase was measured as already indicated, the total 
power to the test circuits and the cable being taken as the algebraic 
sum of these three measurements. The cable was then disconnected 
from the high-tension leads, leaving all of the rest of the test circuits 
exactly the same, and the measurements repeated The latter gave 
the “leakage “ loss. The difference between these two quantities 
was taken as the power loss in the dielectric of thecable. The power 
factor was obtained by measuring the reactive volt-amperes—)ls 
by simply shifting the voltage circuit of the wattmeter through Q0.acg. 
by connecting to the proper delta voltage instead of the Y voltage. 
The resistance between the various combinations of conductors 
and lead sheath was measured in the usual manner with a gensit lve 
reflecting galvanomcter at 700 to 800 volts. 


Heating of Cable.—The heating of a section of cable 10 ft. long to 8 
temperature as high as 125°C. uniformly throughout its length 18 not 
a simple problem. A simple oven was ultimately constructed con- 
sisting of a wood box lined with asbestos of such a size that the cable 
when bent in the form of a U having about 2-5 ft. radius could S 
mounted in the box in a vertical position, Heat was provided 5 
large incandescent lamps located experimentally to give the mot 
uniform temperature, two fans being installed to assist in attaining 
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this condition. Switches outside the box controlled the amount of 
heat supplied. The temperature of the cable was measured by seven 
thermocouples soldered to the lead sheath. 


These thermocouples agreed within 3°C. at a temperature of, 


100°C. One of the couples was connected to a curve-drawing 


instrument for the purpose of conveniently showing when a cable - 


had reached constant temperature with any given condition of heat- 
ing. The final test of thermal equilibrium was the wattmeter indi- 
cation, the power loss in the dielectric being very sensitive to tem- 
perature. Final loss measurements were not taken until the watt- 
meter indication had been constant for at least 30 minutes. 

Results —The author presents in the original Paper a series of 
diagrams, of which Figs. 1, 2 and 3 give a summary. From these 
curves he deduces that the relation between the chief variables may 
be expressed by the equations :—. 


W=kT"t and W=kT"¢, 
where W=power loss of dielectric in watts, T=temperature in 
degrees Centigrade, E= potential in volts, n; and ne=exponents and 
k=constant. 
The exponents for cables 4 and B and also for two other cables 


are given in the following table. The power loss in the dielectric per 
foot at 80°C. and 15,000 volts is given for purposes of comparison :— 


Cable. ne. Ne. W. 
T BOO: (acsseeiecdaes 2:1)... seedecxedevsees 0:85 
BY E T E PAR E E E 3°89 
Ci anua BEL. “esnwsnadseeews ZO siseses . 1-76 
D> caseescnsve tees 426 esse, kerdin 2G. donccawetere S 2-62 
n,==exponent for temperature change, n,=exponent for voltage 
change, W = power loss in the dielectric per foot in watts. rR. 


Single-phase measurements were made on a number of specimens 
in addition to the three-phase measurements. These single-phase 
measurements included the following, all measured at Y voltage :— 


(a) R,, R,, R, =power loss in the dielectric between each con- 
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ductor and the other two conductors connected to lead sheath, 
RSW Wit Ws, Roe Wat Wai Weand Ra= Wagi Ws We. 

(b) Ry= power loss in the dielectric between all three conductors 
connected together and the lead sheath, a= Wis Wat Ws. 

If it is assumed that the conditions with three-phase potential 


are the same as in these single-phase tests, a valve for three-phase - 


loss can be computed from the relation 
dR, + Ry Ry) Ra 


” 


kd 


W (total watts)= 


The three-phase loss corresponding to single-phase conditions 
has been calculated on this basis for a number of cables. Values 
for the ratio of the meesured three-phase loss to computed loss do 
not appear to settle definitely the question of the relation of measured 
and calculated losses. 

The most significant thing is that the measured value is frequently 
lower than the calculated yalue. This suggests that the theory of a 
greater power loss in the dielectric between conductors with three- 
phase potential is not substantiated. This question should be investi- 
gated further, although it is probable that, for all practical pur- 
poses, the power loss may be determined from two single-phase 
Measurements without serious error. The question of what are the 
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actual temperature conditions in practice is very important and in 
order to get data under approximate working conditions, tests are 
now being made with a length of cable 20 ft. long installed in a con- 
crete conduit in the laboratory. The dielectric power losses will be 
measured from time to time whilst the cable is carrying its rated 
current and rated voltage until constant thermal conditions have 
been reached. Various temperatures will be measured, including the 
copper by increase in resistance, and the lead by thermocouples 

The following conclusions are deduced from the preceding dis- 
cussion :— 

(a) The power loss in the dielectric of a three-conductor cable 
under actual three-phase conditions can be readily measured in the 
laboratory with specimens 10 ft. long. 


(b) No special apparatus is necessary for such measurements other 
than a reflecting high-sensitivity wattmeter. 


(c) The power loss in the dielectric cannot in all cases be accurately 
calculated from data obtained in single-phase tests, but it is probable 
that for practical purposes the discrepancy would not be serious. 
The method of determining power losses in the dielectric directly by 
three-phase measurements involves more preparation and time, but 
the results are conclusive. 

The precision obtained in these measurements was probably not 
over 5 per cent., but this was sufficient for the purpose (namely, to 
determine the approximate power loss in the dielectric of the sam ples 
at various temperatures), and is capable of improvement. 


A 55-kw. Turbo-Alternator.* 


The first turbo-alternator of 60,000 k.v.a. capacity has recently 
been completed in the A.E.G. works. The output of the machine 
is 55,000 kw., at a speed of 1,000 revs. per min. It gives 7,000 volts., 
three-phase, with excitation at 220 volts. The turbines work at a 
super-heat of 326°C., and with cooling water at 27°. The weight 
of the turbine is 250 tons, of which the turbine rotor is responsible 
for 49 tons; the total weight of the alternator is 225 volts and of 
its rotor 106 tons. The entire weigh of the machine, turbine and 
alternator, is thus 475 tons. The machine utilises two condensers, 
each of 3,000 sq. metre superficial area, and weighing 100 tons. 
The outlets leading to the turbines are 2,400 mm. in diameter. 

The turbine utilises 10 radial arms of 3,400-3,800 mm. diameter. 
This corresponds with a peripheral speed of 180-200 metres per sec. 
The blades must. be made of steel without any nickel content, and 
the arms must, therefore, be worked entire. The alternator-rotor 
has an outer diameter of about 2,200 mm., which corresponds with 
a peripheral speed of 115 meters per sec. It was not necessary to 
construct the rotor, which, apart from the bearing, has a total 
length of 9 metres, out of one single piece, but it was built up by 
the assembly of a large number of plates from the same metal. 

The speed of rotation at which the rotor was tested in the works 
was 50 per cent. above working speed, i.e., 1,000 revs. per min 
With single plates tests were even made at 2,000-2,400 revs per 
min. The bearings of the machine have a diameter of 600 mm., 
which corresponds to a peripheral speed of about 47 metres per sec. 
In testing the machine at 50 per cent. above working speed great 
pains were taken, and likewise in a prolonged test of the turbine, 
designed to secure that the safety-regulator on the turbine shall 
forbid any possible excess of speed when the machine is in con- 
tinuous use. 

In accordance with the standard practice of the A.E.G. the 
machine is provided with three bearings, the centre bearing bemeg 
a double one, in view of the size of the parts. Between the two 
inner bearings is the flanged coupling connecting the turbine-rotor 
to the aliernator-rotor. The turbine house has no pedestal, but. 
rests on the bearings on either side of it. It can thus expand, 
unhindered, to differences in temperature, Apart from mechanical 
strength, the design of the whole machine was so contrived, as & 
result of experiments on models, to give an imposing and con- 
structive appearance, the round form of the turbine, indicating its 
function, being strongly emphasised. The machine, although the 
first of its kind, gives an impression of complete harmony in design. 

This machine, together with a second one of similar size and 
output, also designed by B. Goldenburg, will be installed in the 
Rheinisch-Westfilisches Elektricitiitswerke power station, located on 
the site of the coal fields at the foot of the hills near Cologne. The 
total installation at this station (named after the designer, the 
‘© Goldenburg-works ”’) will consist ultimately of six turbo-alternators 
from’ 15,000 kw. each up to about 200,000 kw. 


* Ahatract of an article in the “ Elektrotechnische Zeitschrift.” 
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Synchronising of Alternators.” 


By E. STYFF. 


If two alternators are to be connected in parallel, the correct 
moment for closing the switch of the incoming machine may be 
determined by the connections of Fig. ] (designated as connection II. 
below) by selecting the moment of minimum voltage as indicated on 
the voltmeter or phase lamp. It is also possible to reverse one of the 
potential transformers and synchronise with the phase lamp bright 
(designated as connection I. below) instead of dark. The method 
with reversed transformer has the drawback that the potential trans- 
formers cannot be permanently earthed if there are more than two 
generators, and the method of Fig. 1 is nearly universally employed 
in consequence. In the ‘ mixed connection ” shown in Fig. 2 the 
voltmeter indicates the line voltage when the generators are in phase, 
and the advantage of synchronising with the lamp bright is com- 
bined with the possibility of permanently earthing the transformers. 

The sensitiveness k of the adjustment of phase may be defined as 
the ratio of the reading 4 of the phase-indicating instrument to the 
magnitude » of the phase difference between the machines. We 
have, therefore, 


“Lie o=0 -{3 at. =0 Ls Aa PE IESI 


It will be noted that the factor f dead on ihe type of phase 
indicator used, and g on the method of connection employed. 4 

If two three-phase alternators are connected in star connection, 
and Ep and £; are the phase and line voltages respectively, and V is 
the voltage on ps phase ie then, with the connection I., we 
have V=2E cos - F ? and gQE.—~,in which E=E, or E), according 


as the neutral point or one suas of the transformers is earthed. 


Fic. 1. 


If the method of synchronising with dark lamp (connection II) 


is used,",we have V=2E sin 5 and” g=Ep'or Ei in the two cases 
referred to. 


120—o 


In the mixed connection of Fig. 2;we have‘ V —2E, sin 


g=E, x $, if the neutral point is earthed, and V=2£)sin S-o and 


g= E; a , if one phase is earthed. ; 
F The dependence of the indication of the phase indicator on the 
voltage impressed upon it varies according to the type of indicator 
used. If we call 4, and V, the maximum values of these quantities, 
and assume that they occur simultaneously, we have 4—CV if the 
scale of the instrument is un‘form, C being a constant. Furthermore, 


A, 
A,=CV,, whence 4= : 
1 a whence V, an av V, 


dA Ay, Ti A, 
= Wý P, 
dV V, G 


For non-uniform scales 


we may write 


A= -4,+(>) and f=— 


V 
where p=¥{-) the first derivative of the function Y with respect 
1 
V 
to y. If we attach to p the suffixes b, d and m for the cases in which 
1 


the synchronising is done with the lamp bright, dark and for the 
mixed connection respectively, and in the mixed connection attach a 
further suffix, n or p, according as the neutral point or one phase is 
ee we obtain the relations, 


From the above considerations Table I. may be drawn up. 
* Abstract of an article in the ‘‘ Electrotechnische Zeitschrift. 


Synchronising with 


Table I. 


Neutral point earthed. | Phase earthed. 


| 
| 

I. Lamp bright...... F 5r. 
| 


â 
2E, Pg= Ep. i o. P; g= E. F 
= k=A ata k=A,.p ev 
) 4 
i | A, A, 
I. Lamp dark ......... | f=3p, + Pa g=Ep I= 9p, Pd; g=E; 
1 | 
| k=A,. pa. J | k=A,.pd.5 = 
: ; A 1 A, v3 
IIJ. Mixed connection; f==5 p « Pan J= Ep. x Le =9Ẹ,' Pmp: = E;. “T 
1 V3 
k= Ay. pane | k=A.. Pape 3 


This table shows that with the methods I. and II. the mode of 
earthing is immaterial as regards the sensitiveness obtained, and that 


with the method III., if we may put pmn=pmp, the sensitiveness with 
a phase earthed is about 70 per cent. greater than with the neutral 
earthed. 


If the scale of the phase indicator is uniform, we have over the whole 
scale p=1., i.e., py=pd=pm=1, giving for case I. k=A,. Ag/A, 
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Thus, in case I., it will be seen that k=0 when the machines are in 
phase, so that the moment for synchronising is not obtainable from 
a reading of the instrument. On this account the method is inferior 
to the other two. The difference between the sensitiveness of the 
methods II. and ITI. is small and about 14 per cent. gẹ; Bon 
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The relation between AA and ^ọ is shown in Table II., on the 
assumption that the phase-indicating instrument has a diameter of 
about 250 mm. with a scale Ayeas125 mm 


Table II. 


Deflection Phase displacement Ao 
of ——— 
instrument I. | II. HI. 
AA. Lamp bright. | Lamp dark. | Mixed connection. 
1-0 mm. ......... 15° 0-9° 1-1° 
1:5 mm. ..... ini 18° 1-4° 1-6° 
9'5 MM. ......... 23° 2°3° 2°5° 


If the scale of the phase-indicator is uneven, p is obtainable{as the 
tangent of the inclination of the curve A/A, plotted as a function 


A (>) 
=—¥(— \. Thus, 
Ay NV, i 


p= H) Characteristic curves of this nature are given in Fig. 3, 
1 

in which the curves 1 and 2 refer ta Ferraris instruments and the 

curves 3 and 4 refer to hot-wire and soft-iron instruments. 

It appears that pa, and therefore ka, are zero for all types of instru- 
ments, so that the coincidence of phase is not obtainable from an 
instrument reading with the connection I. The same applies to the 
connection IL, for which Ay=0, k,=0. The value of k only differs 


of V/ Veien of the curve denoted by 


Te 
ae 


Fia. 4, 


from 0 in the mixed connection III. - Corresponding to the value 
V /./V.=0-5, we obtain from Fig. 3, p,,= 1-25 for soft-iron or hot-wire 
instruments,and p,,=0-95 for Ferraris instruments. In the first case 
v3 


we thus have k,,=.1,.1:25. ao A,; and in the second case 


K a= Ad. 0:95. V204 A,. On this account the mixed connection 
is the only one suitable for use with instruments with uneven scales. 
In some cases it is desirable to instal the cheap soft-iron instruments 
under conditions that preclude the use of the mixed connection III. 
In this event a choice between the other two connections, I. and II., 
depends on the law of variation of 4 with 9, as 9 increases from 0. 
Fig. 4 shows this relation for the instrument corresponding to 
curve 3, Fig. 3, the curves being numbered L., 11. and III. to denote 
the type of connection to which they apply. It will be seen that the 
connection II. is about twice as sensitive as the connection I., and 
that the superiority of I. would become more marked with greater 
rate of increase of the curve 3, Fig. 3, from V=0. The curve III. 
for the mixed connection is drawn to show the great advantage gained 
by using this connection. Table ITI. is drawn up for the instruments 
with uneven scale under the same assumptions made in Table II., 
that applies to instruments with even scales. i 


Table III 


Deflection Phase displacement Ag. 
of Dee 
instrument | I. | II , 
Af. | Lamp bright. | Lamp dark. iM ixed connection. 
LO MM. ......... i 14° 10° | 0-8° 
1-5 mm, ......... 17° 12° | 1-2° 
2-5mm., ......... | 22° + 15° 2-0° 


a_i eee 


When incandescent lamps are used for synchronising we may take 
the candle- power /-=(', V,° for carbon tilament lamps and J,,=C,V4 


l dI 
for metal filament lamps, and the factor f is given by f= E a : 
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If we denote the maximum candle-powers at the maximum voltage 
V, by Je, and J, respectively, we obtain 


I 
fe=6 for carbon lamps 
1 


and Sn= 4 ‘m for metal filament lamps. 
1 

Hence, with connection I., the carbon filament lamp is about 50 per 
cent. more sensitive than the metal filament lamp. } 

In order to test the effect on the eye, two 220-volt Osram lamps 
of 10 c.p. were varied in brightness by making small variations in the 
voltage around its nominal value of 220 volts, and the variations in 
brightness were classified roughly as weak, plain and strong. The 
average results obtained are given in Table IV., in which AV repre- 
sents the change of voltage measured, and Ag the corresponding 
change calculated for the phase angle between the generators. 


Table IV, 
' Carbon filament. Í Metal filament. 
\ A V. Ag. A y. l Ao. 
Weak change ............ 4-0 22° ! 5:0 | 25° 
Plain change............06 5-5 i 26° 8:0 31° 
Strong change ............ 9-0 33° 120 ` 38° 


The superiority of the carbon filament lamp is, therefore, not as great 
as the value obtained above under the assumption that ¢=0, but it 
is great enough to render the carbon lamp preferable. 

If connection II. is used, it must be remembered that the lamps 
cease to glow at a certain voltage. The same lamps were examined 
for the purpose of determining this extinction voltage Ve, and the 
corresponding phase displacements Ao between the generators for 
the connection in question were calculated. 


The results are given in Table V. a 
Table V. 
| Carbon filament. : Metal filament. 
| Ve A9. | Ve. Ag. 
Lamp quite dark ......... ; 55 29° 28 15° 
Weak glow sessesesssesee 62 | 33° 41 22° 
Plain glow...........c.eeeee 75 40° | 53 28° 
Strong glow .essessssssess | 98 | 53° | 73 39° 


——_-~ — ~ 


As might have been expected, the metal filament lamp is superior 
with connection II.—i.e., in synchronising with the lamp dark. 
Nevertheless, the sensitiveness with the lamps bright or dark is so 
poor‘that phase lamps alone do not fix the moment for synchronising 
sufħiciently accurately for use except in unimportant installations. 

To sum up, the best phase indication is given by the mixed connec- 
tion III. with soft iron, hot-wire, electro-dynamic and Ferraris instru- 
ments, or by the connection IT. (lamps dark) with instruments having 
a uniform scale. The use of soft-iron or hot-wire instruments in this 
latter connection is not to be recommended. All the other com- 
binations of instruments, lamps and mode of connection that have 
been discussed should be avoided. 

The article concludes with a number of diagrams of modes of 
paralleling three-phase alternators using single and duplicate systems 
of *bus-bars. 


Electric Welding with Various Metals.—In a recent issue 
of the “+ Revue Générale de l’ Electricite ” Mr. J. Guerner com- 
pares the various methods of uniting metals, such as soldering 
and brazing with electrical processes, comprising welding, 
mixed welding and resistance welding. The electrical methods 
are now giving promising results, but the best method of 
treatment varies according to the metals dealt with. Tron 
may be welded by almost any of the typical electrical welding 
processes, a number of which are described. Copper sometimes 
presents difficulties owing to its low resistance and high thermic 
conductivity : it has also the inconvenient quality of passing 
from the solid to the liquid state without any marked inter- 
mediate pasty condition. Alununium is particularly ditħcult 
to weld owing to the tendency to form oxide layers, and 
requires special skill on the part of the workman. Experience 
has shown that the joint formed in electric are welding is 
harder than the original metal : in resistance welding, on the 
other hand, there appears to be little difference. One interest- 
ing development is the filling up of small cracks in shell cases. 
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The Future of Pure and Applied 
GChemistry.* 


By Prof. W. J. POPE, F.R.S. 

For three years past pure chemical research has been dormant 
the whole world over. Our mental point of view and our outlook 
are entirely different from those of four years ago; yet the future 
gives promise of brilliant and rapid developments in natural science 
in general and in chemistry in particular. The statement has been 
made that chemistry, and particularly applied organic chemistry, 
is a subject in which the British nation can never excel: That 
minute attention to detail, coupled with the power of organisation 
and co-operation, entails something antipathetic to the British 
character. The events of the last three vears have sufticed to dissi- 
pate this fallacy for ever. Great Britain, which in the autumn of 
1914, possessed scarcely any equipment for the manufacture of fine 
organic chemicals, has rapidly become a larger producer of explo- 
sive, pharmaceutical, photographic and other essential chemicals 
than Germany. Many people would contend that the battle of 
Trafalgar was the most pregnant event of the first quarter of the 
- nineteenth century, but a brief moment of reflection would lead us to 
correct this hasty statement. Sodium was discovered by Davy in 
1807, benzene by Faraday in 1823. From sodium we obtain sroda- 
mide, the prime agent in making artificial indigo; the separation of 
benzene from coal-tar led to the production of Perkin’s mauve and 
thousands of other synthetic colouring matters, and to the manu- 
facture of synthetic alizarin, involving ultimately the ruin of the 
Turkey-red or madder industry. The first practical process for 
making aluminium depended on the use of Davy’s sodium, and with 
the aid of Davy’s safety lamp 250,000,000 tons of coal are mined 
annually. Faraday’s investigations on magnetic induction led to 
the invention of the dynamo, and, through Clerk Maxwell, to the 
introduction of wireless telegraphy. Cavendish’s early production 
of nitric acid by the passage of an electric spark through air, repro- 
duced on an enormously larger scale, is now furnishing Central 
Europe with the nitric acid, without which no explosives could be 
manufactured. 

The modern historian is apt to take a false point of view, being in 
general unacquainted with physical science. The whole history of 
Europe for the last century has been made within a few hundred 
yards of Burlington House in our scientific laboratories. The 
nation now recognises that science is the only real maker of history 
The whole Empire is one vast chemical and engineering laboratory. 
Chemistry, with physics, engineering, preventive medicine and others 
of the natural sciences, which previously had no imperialistic posi- 
tion, because powerless to make or break a Government, have 
become the pivot on which turn all our hopes of retaining an inde- 
pendent national existence; it has been suddenly realised that 
supremacy in these branches of know ledge is vital to our country. 

The time is approaching, however, when neglect of the natural 
sciences will no longer put us in danger of sudden extinction, but to 
our slow, certain downfall as a nation. Scientific men must ensure 
that the old order is not re-established, that science makes her 
voice heard in our national councils, and that policies of drift are 
for ever abandoned. In the past century all educational interests 
passed into the hands of a particular caste. Illustrations of the 
stultifving effect of a purely classical education are laid before us 
every day. Every scientific man realises that an innate appre- 
ciation for fine literature, for great thoughts nobly expressed, and 
for the appropriate delineation of our greatest aspirations, are 
among the most sublime instincts of humanity. No one asks for the 
abolition of classical literary learning, but that the young should be 
provided with an education which includes an insight mto our 
present-dav knowledge of the Universe. The petty disputes which 
rage about this matter of classical and scientific education are one- 
sided ; the scientific man generally knows something of both aspects 
of the subject, whilst his classical compeer rarely has any acquaint- 
ance with science. Practically all the superior positions in the Civil 
and Diplomatic Services are filled by men of classical instincts. It 
is significant that branches of the administrative services such as the 
home Army Medical Service, have pract-cally never been charged 
with inefticiency. The department named is statied by men who 
have had, at least, the rudiments of a scientific education. 

Meantime, one educational problem calls loudly for attention. 
For several years past our teaching staffs have been depleted, and 
but a small fraction of the normal number of young men have 
been able to present themselves for training in chemistry. If hos- 
tilities were to cease to-morrow, five years would be needed before 
our colleges and universities could begin to supply the large numbers 
of young chemists required for the development of the future great 


* Abstract of a Presidential Address delivered at the annual general 
meeting of the Chemical Society. 
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fine chemical industry of this country. Surely this is a matter 
which should engage the serious attention of the country. The 
adoption of some scheme by whieh. a sufticient number of juniors 
can be provided to help in the great developments which the future 
has in store for the scientific industries of the country is of the utmost 
importance. Notwithstanding that, during the past 40 years, 


. much has been done to facilitate the entrance of talented and 


promising young men into the scientific professions, far more pro- 
gress must be made in this direction if we are to regain for Great 
Britain the paramount position she once held in scientitic discovery. 
If science is to retain in its service such a proportion of the most 
powerful ‘ntellectual and creative talent of the Empire as will suffice 
for our progress as a nation, some method must be devised for 
securing to its followers appropriate emoluments commensurate 
with those now allocated to the non-productive professions. 

A great danger exists at present, and will grow in the future, that 
the enormous productiveness of experimental science will over- 
shadow the importance of scientific work of less immediate utility. 
It would be a great calamity if pure science were neglected in 
favour of the cultivation only of natural knowledge which gave 
immediate promise of beneficial material resulta. 

At the present time, physics and chemistry are merging into 
one; we forsee that the near future will furnish us with still broader 
views of the Universe and will mark a new development more illu- 
minating even than the great advances which followed Dalton’s 
atomic theory and all its nineteenth century sequences. 


The Maximum Regulating Resistance 
and Maximum Shunt Resistance of 
Track Gircuits.* 


By W. J. THORROWGOOD. 

The maximum shunt resistance of a track circuit is that resistance 
which, if placed across the positive and negative rails of a track- 
circuited section, will cause sufticient additional current to pass 
through the regulating resistance (including internal resistance of 
battery) to increase the D.O.P. on the regulating resistance, so that 
the D.O.P. on the terminals of the relay falls to the “ drop-away ” 
voltage This is generally spoken of as the ‘‘ shunt resistance,” as 
it is thought to shunt the current from the relay. 

It is of the utmost importance when designing or laying out a 
track circuit that the maximum shunt resistance should be as high 
as possible, to allow of any slight variations due to weather, and for 
light vehicles, sand, or rust, not interfering with the operation of 
the track circuit, and to make it more certain that even a slightly 
dirty rail or wheel will not result in a false clear signal being given. 
The maximum shunt resistance aimed at in general practice is about 
2 ohms, but there are many track circuits in work to-day that have 
a much lower maximum shunt resistance than this. 

The maximum shunt resistance depends upon :— 

l. The E.M.F. used in the track circuit. 

2. The pick-up and drop-away current of the relay. 

3. The resistance of the relay. 

4. The regulating resistance in series with the battery, both (a) 
ordinary regulating resistance and (b) added regulating resistance. 

5. The insulation resistance of the track circuit (or the resistance 
of the leak path). 

6. Indirectly to the strength of the stray currents. 

The author, in the original Paper, discusses the influence of these 
various factors in detail, illustrating his contentions by practical 
examples. A series of curves of maximum shunt resistances for 
track-circuit relays to meet various requirements is presented. 

In conclusion, the author states his convictions regarding the 
conditions desirable to obtain maximum shunt effect on track 
circuits, as follows :— 

1. It is advantageous to use maximum value of regulation resistance 

2. Increasing the E.M.F. when the max mum regulation resistance 
is used, increases the maximum shunt resistance. 

3. It is necessary that the insulation resistance of the track circult 
shall be as high as possible. l 

4. The 4-5-ohm track circuit relay gives the highest results a8 
regards maximum shunt resistance of track circuits. l 

5. The maximum shunt resistance of track circuits can be easily 
improved by one or other of the methods discussed, and the 
best results are obtained (1) by inserting additional regulating Te- 
sistance at the battery end of track, or (2) by adding resistance 
between the rail and track circu't relay in series with the relay after 
the relay has started to pick up. 


OE ie 2 eee ee ee 
* Abstract of a Paper read before the Institution of Railway Signal 
Engineers. 
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Calculation of Performance of Induction Motors 


Working in Conjuanctio 


-Slip Regulators. 


' 
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By HERBERT VIGKERS, M.Ené. 
(L ontinued from p. 271.) ` 


Summary.—The author deals with the subject mathematically, taking the two cases of continuous slip regulator and intermittent slip - 
regulator ; also the automatic slip regulator and the Ward Leonard system. Numerical examples are given. 


THE CASE oF THE AuToMaTIC SLIP REGULATOR. 


We will now consider the case of a rolling mill cycle, in which 
an automatic slip regulator is introduced at a predetermined 
value of the load. An induction motor of the slip-ring 
type, whose stator is excited from the secondary circuit of a 
series transformer, the primary of which is inserted in the 
leads to the motor, is used for operating the electrodes. The 
movement of the rotor is resisted by means of a spring. As 
the current in the leads to the stator of the main motor 
increases, the current in the induction motor of the slip 
regulator increases. The torque varies as the square of 
the- current, so the displacement of the rotor will vary as 
the square of the current. A lever attached to the rotor 
of the induction motor moves the blades of the liquid 
resistance switch in and out of the liquid, thus varying 
the resistance in the main motor circuit.. An increase in 
load causes the blades to leave the liquid partially, and thus 
to increase the resistance and slip of the main motor. We will 
investigate shortly the law according to which such regulators 
should be designed to meet the objects in view. A 

Unlike the case of permanent resistance, the torque of the 
induction motor remains constant, or at least this is the con. 
dition to be aimed ‘at since the current to the motor remains 
constant if this condition is fulfilled. 

Taking the case of a continuous mill with constant total 
torque in the pass, our torque equation is 


(17) 


T;=constant total torque in the pass, and the other symbols 
have the same significance as before. 


do _T—T; 
dt I 

TaT 
o=(—F>) Pues 


where G is the constant of integration. 
When t=¢, the time when the slip regulator comes into 
action, let w=). 


F= 
a o,=( =) L -+G, 
G= (27) ty 
wat ih). : (18) 


It may be remarked that w, is easily determined, for it is. 


simply the angular speed in radians per second when the regu- 
lator comes in. In other words, it will be the full-load speed of 
the motor without external resistance if the regulator is set to 
operate at the full load of the motor. 

It will be seen, in this case, that the speed time curve in the 
pass is a straight line. This can otherwise be seen to be true 
since the torque of the motor remains constant in value, the 
torque exerted by the flywheel is constant, since the total 


torque in the pass is constant. 


The terque exerted by the ffywheel —/ i 


da) 
I — =a constant. 
dt H 


t.e., 


dw 
=- =constant, 


od 
t-e., the angular speed varies uniformly with time. 


From this 


In the interval between passes, our torque equation is 
dw ` 
—I- =T). 
es dt ? 
Where 7, =friction torque, here dw /d! is positive. 
The solution is 


T-T g 
o=( VEE. To 
I "i Cii’ 3 
When (=, the time to the end of the first pass w= opg } 
(T_T. 
: w= pNP. . : 
T-T i 
.. w in the interval 
=o Stt). (19) 


The speed, therefore, rise3 according to a lincar law in the 
intervals. 

The power of the motor at any time during the pass with 
the regulator in l 


(T—T > (t—t 
E E LE a t H i 


The average speed in the pass during the time the regulator is 


n.with Flywheels and. 


ryja ~ ae 


Vi: i ' 
aig: TA a 


(20): 


in action=}(w, +0), where w,—angular speed at entrance of . 


regulator, wp =angular speed at end of pass. 
=} otot (T— Ttt) ,, 
T—T, (t,—t 
=0; + == fy 1) 
I 
In the interval, the torque equation is 


where Toọ=frictional torque. dey/dt is positive in the interval 
between passes. 

It is interesting to inquire what values of rotor resistance are 
required in order that the torque of the motor shall remain 
constant. 

Referring to equation (2) we have the torque in synchronous 


watts=input to rotor—i.e., torque x synchronous speed (ex- 
pressed in watts) 


S at 
RALE 
Let T=torque exerted by the motor in kilogrammetres,,. 


then To 9-81=torque in synchronous watts. 
m E? Rs 
To,9°81 ~ R24 52D 2y,2 (22). 
m=number of rotor phases; s=slip=" 9”. Lo.=L 


Mo 
x 2x x frequency =reactance of rotor ‘per phase at stand- 
stil; A=rotor resistance per phase--external resistance per - 


phase. 
f Twg9:81R?—mE Rs +Tw,9-818s2L2w8—0. 


ME? — 4/(m2B4,2— 3867 2097.2 s2 2) 


R= : 
19-62T wo 
Rp” E?; -- s4/ (m2 E* —386T?0),2w.2L?) 
19:627 wy : 
Re mE? -y (m?Ẹ* — 386729? 2L?) 
S 19-622 wy ai 
_ ME? + /(m?E4— 15200 T2? xf? x L?) 23 
19-627 w, 1 (8), 
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We== 27 X frequency =22 x f must not be confused with w the 
angular velocity of the machine. 
7 We have shown the relation between resistance and slip. 
We shall go now a step further, and get the relation between 
resistance and time. 


R=; i mE? +4 (m?E*—15200 T20? x f? x L?) ) 
l 19-627 w9 j? 
and a 
0 

poo mEt £y (nt B15 200TH f A) 
wo | 19-627 w, 
In the pass. | 

ITT), 
fe \ lena +4/ (m? E4 —15200 Loi 
= 19-627 w, 


Wo 


(24) 


It will be noticed that in equation (23) the right-hand side 
of the equation is constant—assuming a constant coefficient 
of self-induction for the rotor. 


R=KS, 


i.e., the resistance should be directly proportional to the slip 
for constant torque. 
We shall next take the case of the continuous mill with an 
automatic slip regulator and constant output during the pass. 
Our power equation is 


dw 
Tw I di w=W. 
Where W=constant output during the pass, 
Toda 
==. 
Tw—W i 
Iodo qi. 


wpe- 7 


I (z( l 
Wi T\ 1 - 
( yoo j 


Integrating, we have— i 
IW (s I 
a -w — l] Hro =t 
C+ 7a 08 pe ) +70 
To determine C, put ‘=t,, then w=w;, the speed at time t, 
when the regulator comes in, 


IW, /T I 
C+ palog(po—1) +79 


then 
IW T I 
ste o=- Mog 5 1-1) = potty 
(yo) 
w, (w27) 1 
Ea t=-2108 = +7 (w—w,)+t, (25) 
(po! 
IW pee I 
t= ra log ont) +7 ow). 
Wo- 


Expanding the logarithm, we have 
T \2 
W (w—a) 


T 
T lwo) peo) 


— 
— 


log} 1+ 


T 1 
qo} wert “wert 
The second and higher powers are negligibly small. 
pyle) y 
wets (=a oe t plo—@) +h: 
| yo! 
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T I l: a 
(¢—t)) pe! =W OO Ore 


/ I 
o (501) ((—t) +o 


| p”! 
l T W 
w=} a 


Oy 


) €=). (26) 


. ; Iw... aie 
If, as is sometimes the case, 7, 18 fairly large, it will be- 


necessary to take the second or even the third power of the. 
expansion of the logarithm, and these will give a quadratic. 
and a cubic equation in  wi.ich can be solved by the usual 
methods. 
We will take as an example for the automatic slip regulater a 
steel tube mill. This is an admirable case for such an applica- 
tion for the passes, and intervals are relatively long. 
The cycle consists of 1 pass of 45 seconds and one interval of 
75 seconds. 
The total torque required in the pass=26,000 lb.-ft. 
The friction torque=2,100 lb.-ft. 
The speed of the mill is 150 revs. per min. 
The motor is geared to the mill shaft, and the reduction 
ratlo=3'23. 
The total torque-time in lb.-ft. seconds=26,000 x 45+ 2,100: 
x75 
—=]+17 x 1081-575 x 105=1-327 x 10°.. 
1-327 x 10° $ 
120 =11-05 x10 
=11,050 lb.-ft. 
To find the size of the flywheel we proceed as follows :— 
Let Z=moment of inertia of the flywheel in lb. (ft.)*. 
w,=angular velocity in radians per second at the begin- 
ning of the pass. 
«,=angular velocity in radians per second at the end of 
the pass. 
The energy given out by the wheel in the pass=3/(@,*—w,’). 
@,=51-8 radians per second =495 revs. per min. 


450 
w, =a x 


Average torque in the cycle= 


—47-] radians per second. 


The torque given out by the flywheel in the pass 
__(26,000—11,050) _ 14,950 


3-23 = gag TASO 


The torque of the flywheel in lb.-ft. xaverage angular velo- 


7 city in radians per second in the pass x time of pass in seconds 


—energy given out by flywheel in the pass. 
474 


60 x45. 


: 2x4,640 X27 474 

Zin lb.(ft.) = — zeo x 60 
=45,000 Ib.(ft.)?. 

Average horse-power of the motor 

11,050 x 2a x 474 

T 3°23 x 550 x 60 x0°95 


41(51-82—47-12) =4,640 x 27 X 


x45 


=326 H.P. 


Avaousr 2, 1918. 


(This, of course, will not. be the rating of the motor. The 
motor will be required to be put in for the R.M.S. brake- 
horse-power over the c,cle. We have seen that the speed 
line is a straight line after the regulator comes in. Before its 
introduction, however, the motor is working with permanent 
resistance in its circuit—viz., its own rotor resistance. Our 
speed and torque equations (3) and (9). 
We will apply equation (3). 


c Cy x": 
w=" +(o,—)e a, 


E T Qn 
- =09— 3 w =500 X ap oe radians per second. ~ 
26,000. 
T= 3.93 =8,050 
T 
gia E “is =F 2180 
oN 3-23 x Qn x a 2 


ratural slip‘at full-load=3 per cent. 


=52°4—3°69=48 771 
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+, at the end of pass : 
(3,390 —8,050) 
w=51:8+ 45,000 X 375, 
=51-8—3-89=47-91. 

In the interval the speed rises in a st line, the torque remain- 
ing constant, till the natural torque slip curve of the motor is 
reached. This is seen from Fig. 1. Any further increase in 
speed beyond that corresponding to the natural slip of the 
motor results in a reduction in torque, and our speed and 
torque equations are, from this point, simply those for per- 
manent resistance (viz., the resistance of the rotor windings)— 
namely (6) and (12). 

We must find the time taken to reach the natural torque 
slip curve—t.e., the torque-slip curve corresponding to no 
external resistance in the rotor circuits. 

In the interval the speed rises in a st line, while the regu- 
lator is in, according to equation (19), viz., 


T 

O=WeT I (t—ta) 

ad 
_3,390—-656 2,740 png 
~ 45,000 45,000 


Fic. 3.—DIAGRAM SHOWING PERFORMANCE OF INDUCTION MOTOR OPERATING WITH FLYWHEEL AND 
AUTOMATIO SLIP REGULATOR. 


The time to reach full-load torque is given by 


a 
50-85 =48'71+3-09e 1" 
2-14 


s —0°0485¢ — = 

s e =3.09 =0-692 
0-0485t—0-368, 

“a t=7-6 seconds. 


The torque equation for the beginning of the pass up to the 


point that the regulator comes in is 
c\ —“t 
r=T,—a( wo") ef 
=8 050 —2,180(51-8—48-71)e T 


=8,050—6,745e 1“. 
We will tabulate the results for the pass. 


Time in 0-048; | Torque H.P. of 
seconds, | a R.P.M Ta (lb.-ft.). | motor. 
0 51°8 495-0 l 1,305 122-7 
2 51-51 492-0 0:905 1,950 182-5 
4 51-25 490-0 0-822 2,520 235-1 
6 51-01 487:5 0-746 3,025 281-1 
7-5 50-84 485-0 0-692 3,390 311-0 
Reg.comesin , 
45 47-91 457-0 3,390 295-0 
End of Paes. 


From the points K to H—i.e., when the regulator is in action 


the speed falls in a st line, as shown i in equation (18) 


oxo, i). 


The speed of the motor at full-load torque=27 z485 


60 =50-84 
—47-9] =2:93. 


a8 seconds =48 
0-061 


increase in speed from end of pass=50-84 


+, time to reach the natural slip-curve= 
seconds. 

The remaining 27 seconds is taken up on the permanent 
resistance of the rotor. 

Equation (6) applies to this period. 


a(tz—8) 


viz., w= fja S al 
650 
ee 2,180 


w, —=50-84 ; N 
Tabulating the results for the 27 seconds in the interval, we 
have :— 


Time from ps 
48 seconds w. R.P.M e—00435t | Torque. H.P. 
in interval. 
2 5! -95 486 (905 2,850 263-5 
4 51-024 488 0:822 2,650 246 
6 51-117 489 0:746 2,460 229 
10 51:27 490 0-61 2,130 198-5 
14 51-38 490-3 0-51 1,890 176-5 
17 51-465 491 0:433 1,700 158-5 
27 51-648 493 0:275 1,318 124 
The corresponding torque 
a(tg—t) 
T=T,—a(w,—f/a)e! (equation 12). , 


a(tg—t) 
T =650—2,180(—1-114)e! 
= 650+ 2,430e "86(42—4) 
These results are plotted in Fig. 3. 
(To be concluded.) 
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The Welfare (2) of Statu- 


tory Undertakings. 


We have seldom read such foolish talk as that which 
took place in the House of Commons last week on the 
subject of statutory undertakings. We have already made 
reference in these columns to the Bill which is entitled 
“ Statutory Undertakings (Temporary Increase of Charges) 
Bill,” according to which it was proposed, among other 
things, that the charges might be so raised as to permit 
pavment of a dividend on such undertakings at the rate 
of half the statutory or maximum rate of dividend, or of 
the pre-war dividend, whichaver was the lower. We 
pointed out, when the Bill was brought forward, that such 
a basis was totally inadequate. This proposal was made 
bv a Select Committee, but last week it was modified by 
the House of Commons, the half being raised to three- 
quarters. This is certainly a step in the right direction, 
but the occasion was marked bv a great deal of wild talk 
showing that many members of the House of Commons 
have no true idea of the basis on which the commercial 
prosperity of this country depends. Thev start out with 
the absurd notion that the shareholders should be wholly 
neglected, and even sacrificed, for the supposed benefit of 
the consumer. In other words, the shareholder is a mere 
parasite. The sentiments expressed by Mr. Jonn Burns, 
who we had thought was more level-headed than his 
utterances appear to show, illustrate this point, and similar 
views were expressed by Col. WepGwoop. The latter, 
for example, spoke of “ putting money into the pockets of 
the shareholders at the expense oï the silent mass of the 
community,” and Mr. Burns spoke of “financial Bol- 
shevists who, with disorderly intent and revolutionary and 
confiscatory measures robbed other people.” In his view 
they were now face to face with a vicious extension of 
Government liability for the benefit of speculators and 
others who were taking advantage of the war to obtain 
preferential privileged consideration. The step contem- 
plated was, in his opinion, unjust to the consumer and to 
the ratepayer. Mr. MacCurpieE stated that they were 
being asked to compensate financial interests at the expense 
of the public. We would ask why those who have invested 
their savings in such undertakmgs should have their 
modest dividends, which are supposed to be reasonably 
secure, reduced at a time when the cost of living is 
abnormally high? 

By way of illustration, the attack in Parliament was made 
on the gas companies, but any statutory undertaking would 
have served equally well, except perhaps from the point of 
view of catching votes. To those who know nothing about 
the subject, the impression given by some of the remarks 
would be that the cost of working such undertakings had 
not: increased-materially during the war, and that any 
increase in the charges was merely an effort at profiteering. 
In the words of Mr. Burns, the gas companies had “ ex- 
ploited the war by increasing the price of gas.” The annual 
returns show very clearly that this is not so. In the case 
of the Gas Light & Coke Co. the net cost of gas sold has 
Increased by 7-98d. in the period 1914-17, and the price 
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has been raised by 9d. In the case of the South Metro- 
politan Gas Co. the increase in cost has been 8-41d. and the 
increase in price 84d. The standard dividend in both cases 
is 4 per cent. In 1914 the Gas Light & Coke Co. paid 
£5. Is. 4d. per cent. and in 1917 a dividend of £3. 14s. &d. 
The corresponding dividends by the South Metropolitan 
Gas Co. were £5. 6s. &d. and £4 per cent. respectively. 
These have both been reduced so far in 1918. And yet our 
enlightened politicians consider that 2 per cent. is sufficient ! 

It seems to be entirely forgotten that commercial under- 
takings cannot exist and give an efficient service without 
earning dividends, and not only must dividends be paid 
but they must be adequate. Such undertakings are often 
limited in the extent of their dividends, and it will be quite 
impossible for them to maintain their position and to 
attract the capital that is necessary for extensions if these 
dividends are not maintained. If a local authority under- 
takes work of this kind it raises a loan and pavs interest 
upon this loan. Mr. Bursxs will, no doubt, consider this 
class of undertaking as one which is run for the benefit of 
the ratepavers. We wonder whether he would suggest that 
the interest on such loans should be reduced to half the 
pre-war rate, so that the cost of gas, electricity or water, 
as the case might be, could be reduced ? We presume that 
he would be sufficiently logical to accept this extension. 
If this line of policy is equitable for private undertakings. 
it is equally so for those which are operated by municipali- 
ties, but no one with any knowledge of such matters would 
propose such a course for either type of enterprise. 

If the dividends which have been paid in pre-war days 
have been high, then a step that might be taken at the 
present time would be to limit the dividend to such a figure 
as might be considered commercially reasonable, but so to 
limit the charges that the dividends may be wholly in- 
adequate and may endanger the financial stability of the 
undertakings is foolish, to say the least of it. Possibly 
sentiments such as those to which we have re<erred are 
expressed at the present moment for electioneering purposes, 
but even it the speakers are sufliciently irresponsible to put 
forward such ideas for the sole purpose of winning an 
election, we feel great misgivings ior the future prosperity 
of this country, when talk of this kind takes place freely 
in what is supposed to be the most responsible assembly of 
the United Kingdom. The prosperity of the country must 
inevitably depend upon the financial stability of the under- 
takings, statutory and otherwise, on which the industry of 
this country depends, and it is high time that politicians 
learned that there is no iniquitv in paying a dividend— 
that, on the contrary, if all dividends in this country are 
reduced to a nominal figure, such as socialistic dreamers 
desire, the commercial importance of this country would 
vanish and we should become bankrupt among the nations 


ot the world. 


Review. 
ESAN 
Steam Power. By C. F. HirsHFIELD and T. C. ULBRICHT. (London: 
Chapman & Hall, Ltd.) Pp. viii.-+ 420. 9s. 6d. net. 

This volume on steam power and the elements of steam 
engineering is one of the widely known Wiley Technical Series, 
and is evidently written to meet the needs of civil engineering 
students at American colleges. A very useful and indeed a 
very necessary feature of the technical training of students 
at colleges, or apprentices in classes held at local institutes, 18 
to make trade terms and idioms familiar to them. Now, the 
volume under review is full of American terms which are not 
in the everyday language of the British engineer. For instance, 
we say “dry back,” whereas on page 347 it is termed 
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* continental’; also hand-governed in place of “ manual ” 
‘on page 214, “ expansion valve” instead of riding cut off 
valve on page 185. The term Brake Horse Power is more 
usual with us than Developed H. P., as given on page 137, 
and a surface condenser seems misnamed when referred to as 
a non-contact condenser. These examples show that this 
text-book, however excellent in its get up, is written in a 
foreign language, considered from the standpoint of our 
terminology. 

The book is divided into 19 chapters, of which the first 
three deal with units, the physical properties of steam, and 
the elements of a steam power plant. Three chapters follow 
dealing with the ideal steam engine and with this a description 
of the temperature-entropy chart. Chapters VI. to XII. deal 
with the actual steam engine, indicator diagrams, compounding 
and the valve-gears in general use, governors, &c. > A short 
chapter on the large topic of steam turbines includes such an 
intricate subject as nozzle design ; this seems out of place in 
an elementary work. It is not sufficiently advanced in 
explanation to be useful to a student and yet too much so 
for a reader whose knowledge is to be aided by such elementary 
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Chapters as Nos. I. and II. Chapter XIV. deals with con- 
densers, and in this chapter too much prominence is given to 
types of condensers which are comparatively rarely used in 
Britain. The remeining chapters deal with boiler-house 
equipment and combustion of fuels, &c. 

In dealing with steam raising and power plant engineering 
it seems a good plan to write a text-book which follows step 
by step the generation, flow and utilisation of the steam in the 
engine, and its exhaust and condensation. This book does not 
follow this systematic plan, and is hardly so suitable for students 
on this side of the water as many elementary text-books 
written and published in England. There are 232 figures and 
diagrams which are yery clearly printed and these will be 
found very useful by students. 

A description of an automatic flue gas analyser for CO, 
would be of utility, and would certainly be an improvement 
if substituted for paragraph 131, which deals with temperature 
of combustion. The percentage of CO, gas is a very practical 
direct indicator of the efficiency of a steam raising plant, and 
as such it should receive a careful description in any text-book 
on steam. A. J. M. 


Electrification of Steam Driven Three-High Mer- 
chant Mill at the Frodingham Iron and Steel 


Works. ; | 


Running at the Frodingham Iron and Steel Works, Scunthorpe, 
Lincolnshire, was a 14-in. three high non-reversing merchant mill 
driven through a gearing by single-cylinder engine with cylinder 
dimensions 36} in. diameter by 36 in. stroke running at 100 revs. 
per min. and operating at a nominal steam pressure of 90 lb. to the 
‘square inch, but often falling to a much lower figure. 

The engine was equipped with a 12-ft. 6-in. flywheel having a 
rim weighing 21,000 lb., and power was transmitted to the mill 
through gearing with two speed changes. When rolling heavy 
sections the speed was reduced in the ratio of 29 to 16, but for 
lighter work where a higher speed could be used it was reduced 
in the ratio of 23 to 22 by changing the gears. 


Fic. 1.— VIEW or THE RoLLING-MILL MOTOR atv Work. 


The management decided to electrify the mill, with a view to 
obtaining an increased output, and the conversion affords an in- 
teresting example of the problems which often have to be solved 
by the electrical manufacturer. 

In formulating the electrical scheme it was desired to supply the 
mill with sufficient power to roll the heavier sections and to obtain 
a wider range of speed variation by means of shunt regulation on 
the motor without the intervention of the gearing. Moreover, it 
was wished to include a flywheel sufficiently heavy to reduce the 
peak loads to below 900 mP., commensurate with the limited amount 
of power available. This power was to be obtained from gas engines 
mecapable of overload, and with only 900 H.P. to spare. 

Some account of the way the problems were solved may be of 
anterest. 


To avoid the complications of gearing it was decided that the mill 
should be driven direct by the motor, the full-load speed of which 
would in consequence range from 72 revs. per min. for the heavy 
sections to 150 revs. per min. for the light sections. 

The first portion of the problem was to settle the size of the 
flywheel, and for this purpose a number of tests were made upon the 
steam mill. A difficulty was introduced in making these tests by 
the inability of the engine to devclop adequate power for the output 
required, so that indicator diagrams alone did not afford the re- 
quisite information, The following tests were therefore taken :— 


1. The instantaneous drop in speed of the engine and flywheel 
was measured many times for the heaviest passes in the roughing 
rolls, and the time of the pass was also taken. From the known 
weights of the flywheel, the time of pass, and the drop in speed it 


Fic. 2.—750-n.p. “© Witton’? RoLLING-MILL MOTOR SUPPLIED TO THE 
FRODINGHAM IRON AND Steer Works, LTD. 


was therefore possible to calculate fairly closely the power required 
by each roughing pass. 

2. Continuous indicator diagrams were taken for all the passes, 
but particularly for the long finishing pass, occupying 10 or more 
seconds. During this pass the energy given by the flywheel was 
only a small portion of the total and the engine had to exert a torque 
sufficient to roll out the section without assistance from the flywheel. 
The horse-power required to do this was obtained from the con- 
tinuous indicator diagrams taken in conjunction with the speed 
figures and time figures. 

The tests on the finishing and roughing rolls were taken separately, 
so that the heaviest loads of each pass could be taken independently 
and combined together to give the conditions under which the 
motor would have worked when rolling or in both sets of rolls 
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at the same time. 
conditions, so that a reliable estimate of the power needed could 
only be calculated by combining the results of individual tests. 

Having obtained the figures for the existing flywheel and engine, 
it was possible to calculate the amount of compounding and the size 
of the flywheels that would be required on the motor. 

The weight of the flywheel had to be such that it would give out 
the additional energy required if the heaviest roughing pass occurred 
during the period of the heaviest finishing pass, with a suitable drop 
in speed so that the load on the motor did not exceed the stipulated 
900 H.P mentioned. In making the calculations allowance had also 
to be made for the extra power given out by the motor as it slowed 
up. Very careful calculations were made with a number of different 
sizes of flywheel, and it was eventually decided that to keep the 


Fic. 3.— VIEW oF THE RoLLING-MILL Motor at Work. 


maximum horse-power down to about 900 it would be desirable to 
instal a flywheel having a stored energy equivalent to that of a 
weight of 35 tons revolving on a radius of gyration of 5ft It is 
interesting to note that the calculated figures agree very closely 
with the results obtained when the mill was set to work, and as in 
making calculations a margin was allowed for contingencies, the 
maximum horse-power required was actually about 10 per cent. 
below the calculated figures. 

It was eventually decided to instal a continuous current com- 
pound wound, interpolar “ Witton ” motor, capable of developing 
750 B.H.P. as a normal continuous load with a temperature rise not 
exceeding 72°F. after 6 hours run at 72 revs. per min. The motor 
was so compounded that it had a drop of 20 rer cent. between no 
load and full-load. Thus the light load speed, corresponding to the 
72 revs. per min. was about 90 revs. per min. A diverter was pro- 
vided so that the amount of compounding (and consequently the 
drop in speed) could be instantaneously adjusted on the switch- 
board to suit the best conditions of rolling. Further, the motor was 
so designed that the speed could be increased by shunt regulation 
up to 180 revs. per min. at light load. When running at this higher 
speed the load on the motor is usually comparatively low as lighter 
sections are being rolled, and as also the stored energy in the fly- 
wheel increases proportionately to the square of the speed, the amount 
of compounding required at this higher speed `s only slight and can 
be adjusted on the diverter, as already mentioned, to suit actual 
conditions. | 

The motor was coupled to a flywheel having a total weight of 
about 45 tons and approximately. 12 ft. 8 in. diameter. To give 
additional strength, this flywheel, which is of the dise type, had an 
additional cast-steel rim about 12 in. deep shrunk over the outer 
periphery, bringing up the weight to the figure mentioned above. 
The motor and flywheel were combined into a three-bearing set, the 
centre bearing being extra large so as to take the combined weight 
of the armature and the flywheel. 

The bearings, which were lined with special white metal, had oil- 

ring lubrication, and, in addition, overload flood lubrication from a 
small pump belt driven from the motor shaft. Either system of 
lubrication alone would be sufficient, so that with the two systems 
there is no likelihood of bearing trouble. 
« The flywheel shaft ran in the two outer bearings at one end and 
was connected to the motor by means of a solid coupling, forged 
with the shaft and bolted to a coupling forming a portion of the 
armature spider. It was then possible to remove the armature, 
should this ever be necessary, without disturbing the flywheel or 
its bearings. 
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It is unusual to instal a three-bearing set where a motor and 
heavy flywheel are required, the most common practice favouring 
four bearings with a flexible coupling between the motor and the 
flywheel, or, alternatively, a very stiff shaft with only two bearings, 
and with armature and flywheel mounted in the centre side by side, 
This arrangement has considerable disadvantages if any repairs are 
ever necessary to the armature. 

In this case, however, there were reasons why the three-bearing 
set was chosen. It was desired to make the change from steam to 
electrical drive in as short a time as possible, so as to avoid stopping 
the mill, except for the August holidays, and as a matter of fact the 
engine was dismantled and the mill re-started, driven by the electric 
motor, with a total stoppage of only J1 days, an extremely satis- 
factory result. | 

To reduce the time required for stoppage to a minimum it was 
proposed to utilise as far as possible the existing engine foundations 
and the bed of the motor was so designed that a number of the 
existing engine foundation bolts were used for bolting down the 
motor. The shape of the existing foundation was such that very 
little alteration was 1equired to make it suitable for taking a three- 
bearing motor and flywheel, whereas the foundations would not 
have Leen suitable for either a two- or four-bearing set. One of the 
reasons why a two- or four-Learing set is usually chosen for a drive 
of this nature is the difficulty of getting reliable foundations that 
will not sink, but as the engine foundations had been in existence 
for many vears they formed a perfectly reliable support for the 
motor, so that no trouble due to sinking or settling of a portion of 
the bearings was anticipated, and no such trouble has actually 
resulted. 

The amount of stored energy of the combined armature power 
and flywheel, amounting to about. 3,650,000 Ib, at 100 revs. per min. 
would keep the set running for very long periods after current was 
cut off. This wonld, of course, cause considerable delay where 
adjustments were required to the rolls, where rolls had to be changed, 
or in cases where breakages of rolls or portions of the mill had 
occurred. The set was therefore provided with a mechanical dis- 
connecting trip coupling, so that the mill could be instantly stopped 
while the motor and flywheel continued running. In addition to 
this a water-cooled post-brake with powerful hand-wheel was fitted 
on the combination bed-plate, the brake being arranged to press on 
the turned surface of the flywheel. The ratio of leverage was so 
adjusted that too much pressure could not be applied to cause 
dangerous stresses, but the set could be pulled up in between one 
and two minutes. 


Fic. 4.-—- VIEW OF THE Roiiina- MILL Moror. 


The switchgear for controlling the motor consists of enamelled 
slate panels with the usual side screens and lock-up door, supplied 
with ammeter, voltmeter, shunt regulator for varying the speed 
within the two to one limits of the motor, a double-pole main switch, 
overload and no voltage circuit breaker. A switch was also provided 
for reversing the direction of rotation at a slow speed for emergency 
use. On the board is mounted a multiple knife switch diverter for 
the series windings. Fach switch diverts a certain amount of 
current from the series turns, and thus alters the compounding. 
When all the switches are closed the machine practically acts as a 
shunt-wound machine with only about 5 per cent. drop in speed 
between no load and full load, instead of the 20 per cent. which can 
be obtained with the full current passing through the series turns. 

The startcr for the motor was also mounted on the board and 
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‘consisted of a multiple-switch starter with interlock, so that the. 


‘switches must be closed in the right order. 

In addition to the considerable friction of the rest of the set there 
is the friction of the mill to be overcome, and during the starting 
period the whole of the energy in the flywheel has to be imparted 
to it. This stored energy, even at a minimum speed, forms a very 
large proportion of the starting power needed, and as the stored 
energy increased in proportion to the square of the speed, an inter- 
lock was provided between the starter and the shunt regulator, so 
that the motor could only be started with full field at the slowest 
speed. After the motor had attained the minimum full speed the 
speed could be increased up to the maximum by the shunt regulator 
as required, but only when the starting resistance had been cut out 
of circuit. The starting resistance itself consists of heavy cast-iron 
‘grids, liberally rated, and capable of starting the motor against 
‘750 H.P. for a period of 2 min., or a proportionately greater power 
for a shorter period. Additional interlocks were provided between 
the breaker and the starter so that the breaker could not be closed 
unless the starter was in the ‘‘ off ° position. 

A view of the motor taken before erection is given in Fig. 1, and 
the other illustrations depict the motor at work. 

The installation at the Frodingham Iron and Steel Works also 
includes a large 750 kw. +‘ Witton ” motor-generator used for the 
purpose of coupling together two portions of the works operating 
at different voltages. The machine converts into continuous power 
from 460 to 230 volts, the low-voltage side having a continuous 
capacity of 7,500 amperes. * š 

The whole of the installation was supplied by the General Electric 
‘Co., Ltd., of Birmingham. 

Indebtedness must be expressed to the Frodingham Iron and Stee! 
Works for permission to take the photographs and to publish this 
‘description. 


Electrical Power Engineers | 
Association. 


A meeting of the National Executive Council of this Association 
was held at Manchester on the 27th ult. 

The following were present :—Messrs. Annett, Atkinson, Spurr, Lunn 
-and Thomas (Northern Division); Porter and Vernier (North Kastern) : 
Mason, Bowser and Burgess (Midland); Bostel, Healy, Christmas and 
Law (Southern Division): G. G. Bell (A.M.E.E. Greater London), 
Parker and Young (C.T.A.A.) and W. A. Jones, Hon. Sec. of E.P. E.A. 
Mr. C. H. Wordingham (President J. E. E.) attended the meeting in an 
advisory capacity. 

Mr. Lunn was elected chairman of the meeting. and the Hon. Sec. 
reported that as a result of ballot of members as to representation on 
the National Executive Council there was a large majority in favour of 
proportional representation. The drafts of rules were submitted and a 
final draft agreed upon, subicct to legal approval and that of the Registrar 
before final submission tothe members. The development in connection 
with the A.M.E.E. and C.T.A.A. since the last meeting was reported 
upon, and it was unanimously agreed that it was. necessary to safeguard 
representation of the various grades, namely: (1) Chief Engineers, 
(2) Depa.tmental Chiefs, and (3) the remaining members—on the Sec- 
tional and Divisional Committees, and National Executive Council. 
The following scheme was adopted for the basis of representation: 10 
per cent. to be elected by Grade 1, 2 per cent. by Grade 2, anıl 70 per 
cent. by Grade 3. Provided that there shall be not less than one repre- 
kentative of each of the three grades on anv committee. 

The following officers were elected for the current year :—President, 
Mr. A. L. Lunn ; Vice-Presidents, Messrs. R. C. Atkinson and H. Parker ; 
Treasurer, Mr. G. C. Law; and Hon. Sec., Mr. W. Arthur Jones. 


Volunteer Notices. 

LONDON ARMY TROOPS COMPANIES VOLUNTEER ENGINEERS. 
Headquarters: Balderton-street, Grosvenor-square, W. 1.. 
Officer Commanding, Lieut.-Colonel C. B. Cray. V.D. 
Orders for the Week. 


Saturday. August 3, to Sunday, August 11.— Annual Camp at Esher, 
Surrey. The party will parade at Waterloo Station, opposite No. 10 
platform, at 2.0 p.m., on Saturday, August 3. Dress: Full March- 
ing order. Billets are provided at Sandown Park (Fire Station 
entrances. 


Headquarters.—During the period August 3 to August 11 the Head- 
quarters at Balderton-street, will be closed, Headquarters being 
transferred to Sandown Park, Eshe:. 
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Legal Intelligence. 


ne a 
Isaacs v. Hobhouse. 


The hearing of this case was concluded late on Thursday last. 

Sir Henry Norman. who was called for the defence, said he had taken 
a great interest in wireless research. He was chairman of the War Office 
Secret Committee on the utilisation of wireless telegraphy for the British 
Army: and he was a member of every wireless research society in Eng- 
land and America. He had a private wireless station which he had used 
for the Admiralty at the beginning of the war. He had always taken a 
scientific interest in the subject, but never a commercial interest. In 
1914 he went to Berlin at the invitation of Sir Charles Hobhouse. He 
knew then that there was a working arrangement between the Marconi 
Co. and the Telefunken Co. which prevented them from competing. 
While in Berlin he visited von Lepel and saw his laboratory. Sir Charles 
Hobhouse was not with him on that occasion. Von Lepel was engaged 
on what he believed tu be an invention of very great value. He en- 
couraged him in the sense of offering to bring him into touch with British 
experts. On March 2 he went with Sir Charles Hobhouse to the Tele- 
funken works. He did not make any offer to the Telefunken Co. that 
they should start in keen competition with the Marconi Co., or suggest 
that they could rely on Government support. Sir Charles Hobhouse 
did not make such an offer in his hearing. He would nut have had any 
authority whatever to make such an offer. 

Mr. Justice Darnixna: Can you say positively whether Sir Charles 
Hobhouse said anything to that effect ’—I am quite positive that he 
did not. 

The witness, continuing, said that on March 3 voa Lepel came to the 
railway station. Ashort time before the train left he (witness) introduced 
von Lepel to Sir Charles Hobhouse. but only one or two purely formal 
words were spoken. Von Lepel came to England and witness placed 
his workshop at his disposal on condition that no commercial friend 
should come with him. He did not see Mr. Hurd in Berlin nor did he 
approach Mr. Beit on the subject. When he first heard of the suggestion 
that an offer had been made to the Telefunken Co. he replied that it was 
ridiculously untrue. 

In cross-examination witness said that he had always been an opponent 
of anything like monopoly in wireless telegraphy. He was an opponent 
of the Government so far as it had made a contract with the Marconi Co. 
He regarded the contract made in 1912 when Mr. Samuel was Postmaster- 
General as the worst contract for a national and scientific undertaking 
that had ever come to his notice. Down to the outbreak of war he was 
not certain that the Marconi system was the best. He approached him 
as he had approached every inventor, with the object of secing what 
stage he had reached. He took it that the Telefunken Co. would be far 
too well informed as to von Lepel’s invention to imagine for a moment 
that he could have heen a competitor with Marconi for the wireless chain 
service for a very long time. 

Mr. Justice DaRLina: Your attitude was that the State should not 
employ any company, but should ascertain which was the best system 
and then adopt it ?—Yer, it should combine several systems. 

“'he witness, continuing. said that his view was that the State should 
examine inventions possessed and worked by any commercial company 
and should take advantage of its powers under sec. 29 of the Patents 
Act to use those inventions in its own stations. | 

Mr. R. McKenna said he was appointed in the Cabinet to co-operate 
with Sir Charles Hobhouse in endeavouring to get some settlement of 
the difficulties which had arisen between the Marconi Co. and the Post 
Office. He went fully into the matter. Undoubtedly the draft of the 
letter of Jan. 21 was approved of by him in the first instance. When 
Sir Charles Hobhouse and he had agreed upon the draft it was then 
reported to the Cabinet and the Cabinct’s ayproval was given to it. 
The draft afterwards became the letter of Jan. 21, 1915. His impression 
at that time was that Sir Charles Hobhouse was inclined to a settlement 
more favourable to the Marconi Co. than the rest of the Cabinet believed 
the facts to warrant. 

Sir Charles Hobhonse and Mr. Hurd were recalled. The latter pro- 
duced a letter (dated July 21, 1914) from the directors of the Telefunken 
Co. to Mr. Isaacs. 

After speeches by counsel his Lordship summed up, and in doing so, 
said he was afraid that the case had degenerated at times almost into 
an inquiry whether the Marconi Co. had a grievance against the Govern- 
ment. Many documents had been read. and much evidence had been 
given which did not seem to have the remotest be.ring on the issue. It 
had been suggested that the petition of right was brought to a close in 
order to protect Sir Charles Hobhouse. Asa matter of fact it was settled 
after a consultation between the Law Officers of the Crown and Mr. Illing- 
worth. and the Attorney-General had sworn that Sir Charles Hobhouse 
was never consulted and would not have been consulted in the circum. 
stances. Sir Charles Hobhouse was subpenaed by both sides, but 
neither called him. 

hen there was the charge that Sir Charles Hobhouse’s draft of his 
speech was a wicked invention which he palmed off on the House of 
Commons. Mr. Leslie Scott said that his memorandum was a fabricated 
document, though he said that it was not a forgery. Forgery. according 
to the 1913 Forgery Act, was the making of a false document in order 
that it might be used as genuine. Forgery of certain specified documents, 
if committed with intent to deceive, was a felony. Among the documents 
specified was any document, or copy of a document, used, or intended 
to be used, in evidence in any Court of Record. Sir Charles Hobhouse’s 
document had been used in a Court of Record, and if it was fabricated, 
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cas Mr. Scott had said, it must have been used with intent to deceive. 
Sir Charles Hobhouse said that it was genuine. Seeing that forgery had 
been already mentioned in the case, he was bound to see whether the 
Yelefunken letter was genuine. Forgery had been suggested by Mr. 
Isaacs himself. He said that he suspected a document of Sir Charles 
Hobhouse's to be a forgery. He sent it to an expert; he had had it 
treated with chemicals. Why were they to accept as obviously genuine 
a document which had “' Berlin ” at the head of it and at the same time 
to suspect as a forgery a document by the Postmaster-General of that 
‘date ? 

Having reviewed the evidence he said the stories told by the two 
parties to the action were hopelessly in conflict, and it was the duty of 
the jury to say which party was telling the truth. 

The jury returned a verdict for defendant. Judgment was entered 
accordingly, but a stay of execution was granted on the usual terms. 


Rio Tinto v. A.E.G. Electric Co. 


On Tuesday Mr. Muir Mackenzie, O.R.. delivered judgment in these 
cross actions, which were reported in our last issue. He decided defen- 
dants had supplied a defective blower, which would not do the work 
required of it, and plaintiffs were entitled to damages to be assessed 
hereafter: but defendants were entitled to £1,757 on their counterclaim. 
Costs would be plaintiffs except on the issues thev had failed. 

A stay wus granted pending any application for appeal. 


Re Edison Swan Electric Co. (Ltd.)—On nesday Mr. Justice Ast- 
bury granted the petition for the reduction of the capital of this company. 
Mr. Jenkins, K.C., said reduction was a term involved in a scheme of 
arrangement between the com pany and its de bent ure stockholders and its 


members. The real reason for that scheme was to enable the company 
to raise £100,000 capital, which was wanted for important works, | 
SEE OEE 
o 
Commercial Topics. 
emamna 
Imperial Preference. 


The Secretary of State for the Colonies (Mr. Walter Long) has 
announced that the Committee appointed by the War Cabinet to 
consider the question of trade within the Empire after the war has 
decided on a scheme adopting preference within the Empire which 
had met with the approval of the War Cabinet. 

The Imperial War Conference was the most remarkable gathering 
that had taken place in the history of the world. Last year it was decided 
that there must be a system of imperial preference for the benefit of the 
Empire. He had presided over a Committee to draft schemes by which 
that could be put into effect, and the Committee had produced a clearly 
worked-out scheme for the adoption of preference within the Empire, 
which had the approval of the Government, and, he believed, would have 
the approval of the Empire as a whole. The Committee had dealt with 
the question of raw materials so as to secure them, in the first instance, 
for the Empire, and a whole series of reports had been approved by the 
Imperial War Conference and by the War Cabinet. 

* * * + e 


{ndustrial Council for the Electric Supply Industry. 

On Tuesday Mr. W. C. Bridgeman, M.P., Parliamentary Secretary 
to the Ministry of Labour, received representatives of various trade 
union organisations concerned in the electricity supply industry for 
the purpose of considering proposals for establishing an Industrial 
Council on the lines recommended in the Whitley Report. 

The setting up of a Council had previously been agreed upon, but on 
Tuesday the workers’ representatives consented to nominate members for 
appointment on a sub-committee, which, with an equal number of em- 
ployers’ representatives. is to draw up a draft scheme for acceptance by 
both parties in the industry and by the Ministry. ‘ithe employers will 
‘shortly nominate representatives on the drafting sub committee. It is 
intended that the scheme shall embrace all undertakings (private and 
municipal) engaged in the generation and supply of electricity, whether 


for power, lighting or traction. 
* * * * 


Allocation of Raw Materials. | 

Yesterday (Thursday) the Minister of Reconstruction (Dr. Addison) 
met a number of leading representatives of trade, commerce and 
industry, and of industrial organisations, established under the 
Whitley scheme, in private conference, in order to hear the Govern- 
ment’s proposals with regard to a system of priority and allocation 
of raw materials during the transitional period after the war. 

This important question was referred by the Minister of Reconstruction 
early in the year to Section Two of his Advisory Council,which is presided 
over by Sir Henry Birchenough. This Committee drew up an outline 
of a scheme based upon its recommendations, and it has been approved 
by the Government. Before issuing any announcement, Dr. Addison 
desired to meet representatives of the interests chiefly affected in order 
‘to explain the proposals in detail. ` 

* * * * 


Imperial Minera! Resources Bureau. 

At the Imperial War Conference last vear it was agreed that it was 
desirable to take steps to set up an Imperial Mineral Resources 
Bureau for collecting information froin the appropriate departments 
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of the Governments coneerned and from other sources regarding the 


mineral resources and metal requirements of the Empire, &c. 

A special committee under the chairmanship of Sir Jas. Stevenson, 
Bart., was appointed in order to examine the proposal and to report upon 
the duties and administrative responsibilities of the proposed bureau. 
The Committee detined the duties of the Bureau as follows :— 

(a) To collect, co-ordinate and disseminate information as to resources, 
production, treatment, consumption and requirements of every mineral 
and metal of economic value: (5) to ascertain the scope of the existing 
agencies with a view ultimately to avoid any unnecessary overlapping ; 
(c) to devise means whereby the existing agencies can (if necessary) be 
assisted and improved in the accomplishment of their respective tasks ; 
(d) to supplement those agencies (if necessary) in order to obtain any 
information not now collected which may be required for the Bureau; 
and (¢) to advise on the development cf the mineral resource cf the Em pire 
or of particular parts thereof, in order that such resources may be made 
available for Imperial defence or industry. 

After consideration of the report of the Committee, the Government 
instructed the Minister of Reconstruction (in consultation with the 
Secrete ves of State for the Colonies and India) to take the necessary 
action to give effect to the recommendations of the Imperial Conference 
and the findings of the Committee. Detailed proposals were submitted 
to the Dominion and Indian Governments, who nominated their repre- 
sentatives on the governing body of the Bureau, and the general scheme 
of the Bureau has now been finally ratitied by the Imperial Conference. 
‘Nhe ‘Bureau will be incorporated by Roya! Charter, and the governing 
body, which will be under the presidency of the Lord President of the 
Council, will consist of the following gentlemen :— 

Sir Richard Redmayne, K.C.B. (chairman, Dr. Willet G. Miller 
(nominated by Canadian Govcrament® Mr. W. S. Robinson (Common- 
wealth of Australia), Mr. ‘1'. H. Hemer (New Zealand), Right Hon. W. P. 
Schreiner, C.M.G. (Union cf S. Africa), Lord Morris, K.C.M.G. (New- 
foundland), Mr. R. D. Oldham, F.R.S. (India), Mr. J. W. Evans. D.Sc., 
LL.B. (Secretary of State for the Colonies), and the following nominated 
by the Ministry of Reconstruction (in consultation with the Institution cf 
Mining and Metallurgy, the Institution of Metals, the Iron and Steel 
Institute and the Institution of Mining Engineers) :— 

Messrs. W. Forster Brown, Prof. H. C. H. Carpenter, Dr. F. H. Hatch, 
Sir Lionel Phillips, Ba:t., Edga: Taylor and Wallace Thorneyercft. 

D.. Arnold D. McNair has been appointed secretary, and all commu- 
nications regarding the Bureau should be addressed to the secretary, 
imperia! Mineral Resources Bureau, Holborn Viaduct Hotel, London, E.C. 


Electricity Supply. 


Extensions. 


Birmingham.—-At the meeting of the Corporation on Tuesday the 
Electric Supply Committee reported in favour of the extension of 
the generating station at Nechells, the erection of a new permanent 
station having at length been agreed to by the Board of Trade. 

The report states that in May, 1913, the Electric Supply Committee 
obtained the sanction of the Council to the erection of a new generating 
station at Nechells with a capacity of 100,000 kw., the first instalment 
being 25,000 kw., the actual plant capacity being 15.000 kw. The erec. 
tion of the station was in progress when war broke out, and as it seemed 
unlikely that it could be completed in time to meet the urgent needs of 
the city. a temporary station was sanctioned by the Council in January, 
1915. It becoming obvious towards the end of that year that the 
requirements of factories in the city would not be met by the provision 
thus made,and further plant was installed at the temporary station in1916. 
Even these additions were found to be insufticient to meet the require- 
ments of the department, and arrangements were made to obtain a supply 
from the private generating station of the Dunlop Rubber Co., who 
installed more plant than it was their intention to use at the time so as to 
enable them to be in a position to supply current to the Corporation, and 
subsequently they agreed to instal, in addition to two 2,000 kw. sets 
which they purchased themselves, two 5,000 kw. sets, the money for 
which was being provided by the Government. Both the smaller sets 
have been installed and current delivered therefrom to the Corporation 
for some time past, and one of the larger sets was put into commission 
some weeks ago, the other being due for completion in a few months. 
The additional plant provided since the outbreak of war has been found 
from time to time to be inadequate, and special provision has been 
necessary in order to meet the demands of the city. The Committee has 
frequently urged upon the Government the necessity of allowing them 
to proceed with the Nechells permanent station, but for various reasons 
they declined to permit this course to be adopted, the principal being 
that the station would take too long to erect to be of use during the war, 
and the materials and labour required were more urgently needed else- 
where 

It, however, became abundantly clear some time ago that further 
provision for the electric supply in Birmingham and the districts outside 
Birmingham was necessary, and in November, 1917, the Director of 
Electric Power Supply of the Ministry of Munitions conferred with the 
Committee upon the subject. He suggested, among other things, that 
a joint scheme of supply to Birmingham and to the neighbouring ares 
of the Shropshire, Worcestershire and Staffordshire Electric Power Co. 
should be created, and that a large power station should be erected upon 
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“an economic site to deal with the supply to both areas jointly. On 
-examining this proposal it was ascertained that the preliminary steps 
necessary to secure a suitable site would take so much time that it was 
‘extremely unlikely the station contemplated could be available for 
‘ service within a reasonable period, and, bearing in mind that they had 
carried out a certain amount of work on the Nechells site. the Committee 
urged upon the Ministry the necessity of permitting them to complete this 
station forthwith. Simultaneously, the Power Company prepared a 
scheme for erecting a generating station on a site in their area, and both 
proposals were submitted to Mr. C. P. Sparks, M.I. E. E., with instructions 
to express his opinion as to whether it was more expedient to proceed with 
the two independent schemes or with a joint scheme, as suggested by the 
Ministry. His report was in favour of the two separate schemes, and, 
_ after a further conference with the Ministry of Munitions, the Director of 
Electric Power Supply recognised that the urgency of the situation would 
be more speedily met by the completion of the two schemes, for which 
estimates and plans were more or less in existence, and he recommended 
the Committee to proceed with the work at Nechells. That was the 
position reached in January last ; but before the scheme could be sub- 
mitted for sanction, the Ministry put forward entirely new proposals, 
which in the opinion of the Committee were objectionable in 
principle, and such as they could not recommend without fundamental! 
modification. This led to further prolonged negotiations; but after 
consideration by various Government departments, authority has been 
given to procceed at once with the Nechells permanent station, subject 
to the provision of a linking-up main. 

It was intended at the present stage to make provision for 45,000 kw. 
of plant as soon as possible, but the Ministry will only agrec to 30.000 kw. 
being installed for the present. and make it a condition that an inter- 
linking main should be laid, connecting the main station of the Corpora- 
tion with the station of the Power Company at Smethwick, so that any 
surplus current may be interchanged between the two undertakings on 
terms to be arranged. The expenditure sanctioned by the Council in 
1913 upon the permanent station. which provided for land for the ultimate 

“capacity of the works—100,000 kw., buildings. railway and canal wharf- 
age, for 25,000kw., and plant and machnery for 15,000 kw., was £288,500. 

` The total amount which has been expended, exclusive of plant, is £58, 260, 
principally on land and foundations, all of which, with the plant pur- 

- chased, will be employed in the works when ultimately erected. The 
cost of the buildings (consisting of ferro-concrete foundations and steel 

“superstructure, with brickwork filling-in, and comprising boiler house, 
engine house, offices, workshop and battery room, switch-house, couling 
reservoir and foundations for cooling towers, &c., including architects’ 
fees) is estimated at £266,880 ; engine-house equipment (two 15,000 kw. 
turbo-alternators with surface condensing plants, two 1,500 kw. d.c. 
turbo-generators with surface condensing plant, 100 ton overhead electric 
travelling crane) £238,500: boiler-house equipment (18 water-tube 
boilers, complete with mechanical stokers, superheaters, economisers, 
forced and induced draught fans and chimneys, ash handling plant, 
comprising overhead electrically operated telphers with unloading cranes 
on the jetty, water-softening plant, feed pumps and tanks, pipework, &c.), 
£388,200 ; cooling-tower equipment (18 tooling towers), £89.10) ; switch. 
gear equipment for controlling the generating plant and the trunk and 
distributing cables, with all cabling inside the station, and the provision 
of a storage battery, also transformers for stepping up from 5,000 volts 
to 30,000 volts, £80,860 ; and workshop and sundries, £3.500, with 20 per 
cent. for contingencies and possible increases in wages granted by 
Government (£213,410). The total cost of the new work is £1,280,450, 
and with £58.260 already spent the total cost of power station will be 
£1,338,710. 

The cost of the linking up main between Nechells and Smethwick, and 
of the mains and sub-stations equipment is £287,140. The 30,000-volt 
main transmission system, comprising 10.000 kw. link main from Nechells 
via Summer-lane to Smethwick boundary, with step-down transformers 
and switchgear at Summer-lane, also 10,000 kw. capacity main from 
Nechells to Selly Oak district with step-down transformer and switchgear 
and the necessary building would cost £110,300 : and the 5,000-volt and 
lt. mains. two years’ requirements, £64,000 : and extensions and equip- 
‘Ment of sub-stations, £65,250, making. with 20 per cent. for contin- 
gencies and possible increases in wages granted by Government (47,880), 
a total estimated cost outside power station of £287,430, or a total com- 
bined cost of £1,626,140. 

The Committee points out that the cost of the various items of expen- 
diture is very materially higher owing to the present abnormal cost of 
labour and materials than would have been the case had the extension 
proceeded without interruption in 1914-15, though it must be borne in 
mind that the plant now to be installed is coniderably greater than that 
previously contemplated. Negotiations are now proceeding with a view 
to endeavouring to obtain some assistance form the Government to méet 
this extra cost. Though the scheme involves such a considerable sum 
of money, the (‘committee feels the position is one of extreme urgency, and 
that it is necessary to proceed if a repetition of the breakdown in the 
supply of power in the city such as was experienced in the winter of 1916 
is to be avoided. The Committee therefore recommends that the 
amended scheme for the permanent generating station at Nechells, for 
the mains and sub-station equipment, and for the provision of a linking- 
up main between Nechells station and Smethwick boundary be approved, 
that they be authorised to proceed with the several works, and that, 
subject to appropriate agreements with the Ministry of Munitions, the 
Treasury amd the Shropshire, Worcestershire & Staffordshire Electric 
Power Co., the Finance Committee be instructed to take all steps neces- 
sary for raising the moneys. 

The report and recommendations were approved. 
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Huddersfield.—At the last meeting of the Corporation it was 
reported that, owing to the increasing demands for electric power, 
there was an immediate necessity for extensions of the generation 
and mains estimated to cost £90,000. S 

The Electricity Committee is prepared to spend the money condition- 
ally upon the Government authority concerned making a grant of a por- 
tion of the excess capital expenditure due to war conditions. 


London County Council.—At the meeting of the L.C.C. last week 
sanction was given to Poplar Borough Council to borrow, £16,696 
for its electricity undertaking. Of the loan, £1,000 is for buildings, 
£10,196 for mains and £5,500 for plant. 

Redditech.—At its last meeting the Council accepted tenders for 
further extensions of the generating plant. During the last few 
years the electricity supply undertaking has made considerable 

rogress. 
‘ Karly in 1914, when the present consulting engineers (Messrs. Hand- 
cock, Dykes & Trotter) were first called in, the station was making a loss 
of about £3,000 per annum, the maximum demand was 640 kw., the 
system of supply single phase (75 periods), the units sold being 1,433,666. 
On their advice, a sum of about £40,000 was expended in bringing the 
station up to date by the addition of two 1,000 kw. Paisons turbo- 
alternators and condensing plant, two motor alternators to transform 
from three phase 50 periods to single phase 75 periods, or vice versa, 
condensing plant, new cooling tower, additional boiler power, extension 
of engine room and a system of three-phase mains. The new plant was 
first put into commission towards the end of 1916, and at the beginning 
of this year the maximum load on the station had increased to 1,340 kw. 
The units sold fur last year were 2,643,007, and, notwithstanding that 


wages had more than doubled and the rise in the price of coal, the reduc- 


tion in generating costs was such that the station has now a tia pee 
corner and shows a profit after paying running costs, interest and sinking 


fund charges. os : 
In a further report given to the Council at the beginning of the year, 


the consulting engineers recommended additional extensions at an 


* estimated cost of £54,000, which were approved by the Council, and, the 


general approval of the Director-General of Electric Power Supply 
having been given to the scheme, the Council has now placed con o 
for part of this extension scheme. Since the original installation o e 
new three-phase plant, one, the biggest works in Redditch, has s = 
down its own plant and relies entirely on the Corporation station, eat e 
majority of the other large works in Redditch are now taking a supply. 
Walsall.—The Corporation has applied to the L.G. Board for 
san¢tion to borrow £6,304 for the electric supply department. 


General. 


Brighton.—The Corporation has increased the salary of the 
engincer and manager of the electricity department (Mr. John 
Christie) from £1,000 to £1,100 as from Jan. | last. 

Colne.— At the Council meeting last week, Councillor J. ‘Thompson, 
chairman of the Electrical Committee, referred to the resignation of 
the borough electrical engineer (Mr. A. G. Cooper), who had accepted 
a Government appointment, and said Mr. Cooper had been with 
them since the inception of the municipal electricity undertaking 18 
years ago. The Council decided to place on record its appreciation 


of his long services. . 

Electric Power Supply.—Last week Wallasey Corporation adopted 
a report of its Finance Committee criticising the proposal that the 
State should purchase electric generating stations. — a ; 

The Committee protested against the embodiment in legislation of the 
recommendations of the terms of purchase by the State of generating 
stations and main transmission lines as recommended by the Board of 
Trade Electric Power Supply Committee, on the ground that the adoption 
of such terms would penalise prudently managed undertakings and eS 
a premium on undertakings which have failed to create depreciation an 
reserve fund.. ned 

The Committee also protested against the recommendation to confiscate 
sinking funds (accumulated for the redemption of loans), and then = 
require municipal authorities to discharge their loan obligatipne in respec 
of such undertakings. l , 

In the event of a Bill being introduced embodying the recommendations 
of the Board of Trade Committee, the Parliamentary Committee of the 
Council should be requested to take vigorous :teps to oppose such Bill. 

Silsden.—The Electrical Distribution of Yorkshire has notified 
the Council that it will apply for a provisional order for the district, 
but the Council will oppose the application. i 

Stepney (London).—The Board of Trade has approved the agree- 
ment extending the period for the supply of electricity in bulk to 
Shoreditch until Sept. 30 next, or until a new turbine which Shore- 
ditch Council has on order is completed. i EP 

‘he question of entering into a new linking-up agreement with Shore- 
ditch Council at the terminetion of the period referied to, as well as with 
Poplar Council (with whom there is also an agreement), has been con- 
sidered hy the electrical engineers of the authorities concerned, and the 
Electricity Supply Committee recommends the Council to enter into & 
new agreement with Poplar and Shoreditch Borough Councils upon the 
basis of a draft agreement submitted and prepared by the ‘Lown Clerk 
and Borough Electrical Engince. and Manager. 


$ 


302 


Electric Traction. 


Blackpool.—The Council has approved the arrangements for the 
purchase of the Blackpool & Fleetwood Tramroad Co. for £260,000. 

The Corporation were in competition for the tramroad with the 
Lancashire & Yorkshire Railway Co. who, if they had become the pur- 
chasers, would have controlled al! transport between the two towns. 

Glasgow.— More than 2,000 women (including 423 drivers) are 
now employed on the Corporation tramcars. 

Last week the Corporation approved the minute of the Tramways 
Committee as to the limitation of the evening service. 

The convener (Mr. MoNTQOMERY) said the minute was not very happily 

framed. What wasin their minds was to restrict the cars as little as they 
possibly could. Mr. Dalrymple had informed the Committee on June 26 
that curtailment of the service would be necessary. as a great number of 
men emploved in the department were likely to be called up for military 
service. The only way to curtail the service would be by withdrawing 
a number of night cars. They had recently lost over 200 employees, and 
at present they had between 600 and 700 working seven days per week. 
Then they had been informed by the Coal Controller that they must 
reduce their coal consumption by 15 per cent. Further, there were 50 
cars at present in the depots because they had not the necessary men and 
material to work them. So long as the Committee were able to give the 
present service they would do so. ‘i‘hey might begin with a partial with- 
drawal of cars after ten o'clock. if that was found advisable : on the other 
hand, they might require to withdraw the cars one hour earlier. 
b Hull.—At the meeting of the Tramways Committee last week a 
letter from the Board of Trade was read, stating that it was impera- 
tive that the consumption of coal should be cut down by 15 pet cent. 
per annum from April ] last. 

The substitution of other fuel (such as coke) was suggested, and the 
Committee were recommended to reduce any part of the service not 
required in the national interest, to withdraw the whole or part of the 
service On Sundays, to stop running at earlier hours, and to reduce the 
number of stopping places. 

Hurst (Lanes).— She Council has applied to the Board of Trade 
for sanction to lease (for tive years) to the Ashton-under-Lyne Cor- 
poration the tramways constructed under the Hurst Tramways 
Order, 1900. 


Keighley Trackless Trolley System.—In the annual report of the 
tramways department it is stated that trouble was expericnced in 
connection with the trackless system owing to various difficulties, 
and these are likely to continue until the end of the war. In spite 
of increased revenue, the loss on the trackless trolley cars was £457. 

Liverpool.—Revised tram fares were introduced on the Croxteth- 
road and Garston and Dingle routes on Monday. 

The stages have heen shortened and the fares increased. Further 
limitations of service with increases of fares on other routes will be 
introduced shortly. 

Tramway Strike.—The women employed by the Lanarkshire 
Tramway Co. came out on strike on Monday because an advance of 
5s. per week recently given to the men in the service had not also been 
granted to them. 

At a meeting of the workers on the following dav it was decided to take 
the advice of Mr. M’ Lean, of the Ministry of Munitions, to return to work 
on the following day. The Committee on Production (he said) had 
granted the increase to the men, but their finding was that the women’s 
claim had not been established. A committee was appointed to for- 
mulate the women’s claim. Over 300 women are at present in the 
employment of the company. 

Willesden.—The Ccmmittee recently appointed to inquire into 
the methods of house refuse collection reports that collection by 
electrically propelled vehicles is desirable on grounds of efficiency 
and economy, and that it should be ‘nstituted in the first instance in 
a part of the Council’s area. 

The Committee is considering the question of the area and also the 
number uf vehicles to be purchased. &c. 

Workmen’s Fares in the Metropolitan Area.—A ccmmittce has 
been formed, consisting of members of tramway committecs and 
tramway managers of Metropolitan Authorities to consider the 
question of the advisability of applications being made by certain 
tramway undertakings for a Government subsidy in respect of 
workmen's cars on routes serving munition areas by reason of 
Government grants made to a motor omnibus company for similar 
purposes. 

Women Tramear Drivers.— At Ilford three or four women have 
been trained to drive the cars, but they have not been presented for 
licensing, as Walthamstow Council, which applied for licences for 
12 women several weeks ago, has not vet succeeded in persuading 
the Chief Commissioner of Police to issue same. 


Telegraphy and Telephony. 
An Australian-U.S.A. Submarine Cable,—-At a recent luncheon in 
New York, given in honour of a party of Australian editors, the laying 


of a new direct submarine cable between Australia and the United 
States was urged. 
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German Telegraph Concession in Rumania.—It is announced that 
a special agreement has been entered by Germany and Rumania 
regarding the future regulation of the postal and telegraph services 
between the two countries, 

Provision is made for the laying of a third direct line between Germany 
and Bukarest. and the establishment of a telephone service between 
Germany and Rumania, a telephone service over the Constantineple. 
onstanza-Bukarest- Berlin telegraph cable, and an eventual new line ts 
Constantinople. The German Government obtains till the end of 1950 
a monopoly of laying cables on the Rumanian coast. 


Radiotelegraphy in Argentina.—The Siemens Schuckert Co. of 
Buenos Ayres (which is on the Government “ black list °) has applied 
fur a concession to erect a high-power Telefunken station im Ar- 
gentina. 

According to “The Times,” detailed plans are to be presented within 
12 months, and construction is to be commenced one month after the 
signing of the concession, and the station is to be completed within tw: 
years after the plans have been approved, but force majeure is excepted. 


Miscellaneous. 


Alien Enemy Patents.—In the House ef Lords last week Lord 
Somerleyton stated, in reply to a question, that the order of the Board 
of Trade with reference to payments to and on behalf of enemies 
in respect ot patents, designs and trade marks would not have the 
effect of revoking the 944 enemy applications for patents fled and 
accepted since the commencement of the war. 

The publication of these accepted applications would not prevent 
the deposit of British applictions for similar patents, but it would render 
invalid the grant of a patent for any precisely similar invention. It 
would not, however, prevent the yrant of a patent for improvement: on 
published inventions. 


Census of Private Owners’ Railway Wagons.—The Pcard of Tra% 
have made an Order providing for a census of all railway wagons not 
owned by railway companies. 

The form of return provides for a statement of the size, capacity and 
description of wayon3, the traftic for which they are designed or mainly 
used, &c. The return must be furnished by the person or firm on whos 
behalf the wagon is running on the Ist inst., except in the case of wagons 
hired for less than three months. In the latter case, the owner is required 
to obtain and furnish particulars. The return is obligatory, and owner 
who did not receive a form before the Ist inst. should apply to the Board 
of Trade (Statistical Department), 68, Victoria-street, London, S.W., 
for a copy of the form. The return must be completed on or before 
Aug. 14. 


Demobilisation Problems.— According to an official estimate up to 
July 1917 the total number of recruitments for the United Kingdom 
exceeded 5,000,000, exclusive of men serving with the forces at the 
outbreak of hostilities, of whom approximately 4,000,000 have been 
drawn from the industrial and commercial occupation and transport. 

The Civil War Workers’sCommittee appointed by the Ministry -f 
Reconstruction to consider the question has issued an interim report in 
regard to which Dr. Addison states that action is being taken in con- 
nection with some of the matters, while others are under examination. 
‘Some of the recommendations of the Committee must necessarily be 
considered by the Government in relation to other allied questions. 

‘the estimated number of persons employed in munition work in 
Qctober last were—men, 2,022,090; and women, 704,000. While ina 
number of the industries now engaged on munition work the cessation 
of war will not involve reduction of employment, large numbers of 
workers engaged in the production of explosives, shells, &c., will he 
unemploved permanently, so far as their present work is concerned, 
while in many other engineering works it will be necessary to convert 
the plant to entirely different purposes. 

The total number of persons employed in January, 1917, in industres 
from which there is likely to be a considerable outflow of labour after 
the war, was approximately—men, 1,380,000; and women, 591.00. 
‘here is no reason to suppose that more than a proportion of thes 
workers will, in fact, be discharged, but there will undoubtedly be es 
tensive re-adjustments. 

The Committee recommend that steps should be taken by the Gover- 
ment to assist munition and other workers discharged on the termination 
of hostilities to return to their former or other employment. As soon 48 
there is a reasonable prospect of peace the local Advisory Comnuttees 
and Employment Exchanges should take steps to ascertain where workers 
are likely to be reauired immediate!v on the termination of war. and 
what the demands of individual factories are likely to be. Steps shouid 
be taken by the departments concerned to encourage Government De- 
partments, public or semi-public bodies and private employers to place 
post-war contracts in advance, the contracts being arranged (if necessary) 
at provisional prices to be adjusted later according to revised estim.tes of 
cost of labour, materials, &c., or, as an alternative on a pofit bass. 


Fuel and Lighting Order.— At a conference (held at Newcastle on 
the 24th ult.) of representatives of municipal boroughs in Northun- 
berland, Durham and the North Riding of Yorkshire, the Fuel and 
Lighting Order was criticised very severely. 

A motion by the Mayor of Middlesbrough asking for the withdrawal 
of the Order was carried, and a subsequent motion asking the Coal Con- 
troller to postpone its operation until Oct. 1 was agreed to. 
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Mr. CHAPMAN moved that the fuel allowances should be increased in 
the north-east district on account of climatic and domestic conditions and 
other reasons. 

The resolution was carried, with the additional request that the 
minimum coal allowance be raised to 5 tons. Resolutions were also 
carried urging that the gas equivalent for a ton of coal should be increased, 
and that allowances for gas and electricity be graded by single rooms 
instead of in groups,with a minimum gas basis of 7,500 ft. for one room, 
A deputation was appointed to lay the resolutions before the Controller. 


Liverpool Engineers’ Wages.— Awards have been made by the 
Committee on Production givirg an advance of wages to men in the 
engineering, shipbuilding and allied trades in the Liverpool district. 

By previous awards the men received advances over pre-war rates of 
not less tahn 20s. a week in the case of time-workers, and 13s. a week, 
plus an increase of not less than 10 per cent. on piece prices, in the case 
of piece-workers, In addition to these advances, earnings have been 
increased by grants of a bonus of 124 per cent. in the case of plain-time 
workers and 74 per cent. in the case of piece-workers and other workmen 
not paid at plain-time rates. 

The present award is that men aged 18 and over are to receive a further 
advance of 3s. 6d. a week and boys and youths and apprentices under 18 
ls. 9d. a week. The advances are to be first paid on the pay day in the 
week ending Aug. 10. ; 

Educational. 

University of Durkam (Armstrong College).—In the depariment 
of mechanical, marine, civil and electrical engineering, naval archi- 
tecture, mining, metallurgy, &c., there are complete courses of 
instruction in preparation for degrees of the University of Durham. 
The next session commences on Sept. 23, and particulars of the 
courses may be obtained from the secretary (Mr. F. H. Pruen, M.A.), 
Armstrong College, Newcastle-on-T yne. 

The P.O. Technical Training Classes for Foys.—Tte third ressicn 
of the London classes terminated on the 24th inst., when the Assistant 
Postmaster-General (Mr. H. Pike Pease, M.P.) distributed at the Post 
Office Factory (Holloway) the prizes won by the successful students. 

Mr. G. Moraay, I.S.0., Controller of P.O. Stores Department, presided, 
and pointed out how the classes originated in 1915 largely as a result of 
tho recommendations of the Departmental Standing Committee on Boy 
Labour in the Post Office. He traced the development of the classes 
from that year, when six hours a week, divided equally between the 
department's time and the boys’ own time, were given to training, to 
the present, when a weekly attendance of eight hours, three in the boys’ 
time but five in that of the department, is given. ‘i‘he scheme compre- 
hends trade work, elementary science, mechanical drawing. calculations; 
English and gymnastics. The classes are conducted on the Post Office 
factory premises by certificated teachers under the supervision of the 
L.C.C. Educational Committee, who pay the teachers’ fees and whose 
assistance had been most valuable. Six boys had been awarded evening 
exhibitions by the L.C.C. for meritorious work during the session. Many 
of the lads had expressed a desire to continue attendance at summer 
classes, while others who, having reached the age limit of 17, were under 
no obligation to attend the training classes, had spontaneously requested 
to be permitted to continue attendance until they attained the age of 18, 
a request which had been readily granted. 

The ASSISTANT PoSTMASTER-GENERAL, having distributed the prizes, 
expressed his pleasure at the reports communicated to him and his 
admiration of the boys’ work exhibited that evening, some of which gave 
great promise, He regarded the scheme of Post Office technical training 
for boys as further evidence of the great work being done by the depa:t- 
ment for the State. When in France recently he was greatly struck by 
the enormous contributions in telegraph and telephone stores and other 
equipment that the Post Office Stores Department was supplying for the 
prosecution of the war. He would like Post Office activities to be better 
known, and hoped that he would be able to bring some members of the 
House of Commons to visit the Post Office Stores Department, and so 
make themselves better acquainted both with the magnitude and 
character of that department's work. 

On the motion of Mr. G. F. Ma NsBRIDGF (Assistant Controller), a vote 
of thanks was accorded to Mr. Pike Pease. 


Tenders Invited and Accepted. 
Turbo-Alternator, Condensing Plant, Water-tnke F oilers, Stokers, &c. 


Leens Corporation invite tenders for extension to feeder switch- 
gear in new works and alterations of generator switchgear in old 
works, a 6,000 Turbo-alternator and Jet Condensing Plant, Two 
Water-tube Boilers, Stokers, Economisers, Induced Draught Plant, 
Coal und Ash Conveying Plant, Steam Piping and a large Centri- 


fugal Pump. Tenders will be invited from selected firms. Makers. 


willing to tender for one or more of the eight contracts and able to 
guarantee erection within 12 months should submit their names to 
the manager of the electricity department (Mr. C. Nelson Hefford), 
1, Whitehall-road, Leeds, by Aug. 10. See also an advertisement, 


Betrast Corporation invite tenders for the manufacture and 
erection of two 6,000 kw. Turbo-alternators and one 30 kw. Balancer 
Booster; four Water-tube Boilers, Fuel Economiser, &c.; two 
steel Chimneys with Fans; two electrically-driven boiler-feed 
Pumps, Accumulators; three 500 kw. and five 1,000 kw. Rotary 
Converters, with Transformers, &e.; and two 250k.v.a, two 
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350 k.v.a. and six 1,250 k.v.a. Static Transformers. Specifications, 
&c., from the consulting engineers (Messrs. Preece, Cardew, Snell & 
Rider), 8, Queen Anne’s-gate, Westininster, S.W. 1; or Mr. T. W. 
Bloxam, M.I.F.E., city electrical engineer, Belfast. Tenders to- 
Town Clerk, City Hall, Belfast, by Aug. 16. | 


Reppitcy.—-The Urban Council has accepted the following 
tenders :— 

C. A. Parsons & Co., one 2,000 kw. 3,000 k.v.a. turbo-alternator and 
condensing plant: Messrs. Ferguson, Pailin & Co., e.h.t. switchgear 3 
Lancashire Water Cooler Co., cooling tower ; Babcock & Wilcox, boiler, 
stoker, Green's economiser and induced draught fan. 

Itrorp.—The Urban Council has accepted the tender of Mossay 
& Co. (at £1,122) for a 34-ton Orwell electric vehicle. 

Electrically operated unloading gear will cost £50 extra, or a patent. 
unloading gear will be fitted by the makers. For the electricity depart- 
ment there is also to be purchased a Sentinel 3-ton steam wagon at £650, 
plus £60 for unloading gear. 

SOUTHEND-ON-SEA.—The Council has placed an order with. 
Messrs. Scott Anderson & Co. at £340 for an electric welding plant. 


Appointments Vacant and Filled. 


An experienced electrician is wanted to take charge of light and 
power plant in controlled establishment. See advertisement. 

Teachers of engineering subjects (salary £275) and of mathematics 
and elementary science (salary £175) are required for West Ham 
Technical Institute. Forms cf application from the Principal. 


ways, has tendered his resignation in consequence of having accepted 
a position on the executive of the London Underground group of 
railways. 

Mr. Spencer, who wes born at Halifax in December, 1875, has been 
manager of Bradford tramways for 20 years. He served his pupilage ~ 
with the Blackpool & Fleetwood Electric i'ram:oad Cu. and late. accepted 
an appointment with the South Staffordshire Tramways Co. During the 
war his services have been utilised by the Admiralty for over a year. 

Business Items. 

The works of the New Switchgear Construction Co. will be closed 
from the 3rd until the 12th inst., but the offices will be open as usual. 

The works of Messrs. Connolly Bros. (Ltd.) will also be closed from 
Aug. 2 until Aug. 12. 

The directors of the Stanton Ironworks Co. (Ltd.) have entered 
into a provisional agreement with the directors of the Holwell Iron 
Co. for the acquisition of shares of the laf{ter com pany. 

It is claimed that the combined companies will be the largest producers 
of pig iron in the Midlands, and both companies have established a world- 
wide reputation for the high quality of their c.i. pipes and general castings 

Plant for Sale.— Derby Corporation have two B. & W. water-tube 
boilers for sale. Particulars from Borough Electrical Engineer, 9, 
Irongate, Derby. 


Municipal Accounts. 


Bristol.—For the year ended March 31 the gross receipts of the 
electricity department were £177,339 and the expenditure £105,351, 


leaving a profit of £71,988. 

After crediting £483, transferred from redemption and sinking fund 
(No. 2) account, &c., and paying dividends on stock, interest on loans, 
&c. (£20,596), and repaving capital borrowed (£32,330), the net profit is 
£19,555, making, with £72 brought forward, a totel surplus of £19,617. 
Of this sum £5,0 0 was placed to reserve for contingencies and expendi- 
ture on meters for new connections and for renewals. on stokers replaced 
at Feeder-road works, and allowances to employees on service, &c., left 
a balance of £5,156, which hes been carried forward. The loans amount 
to £931,062, of which £447,464 has been repaid or accumulated in stock 
and loan redemption funds, leaving £483,599 outstanding. ‘rhe total 
number of units sold was 26,839,580 (an increase of 3,260,441 over 1916- 
17), maximum load was 12,347 k.v.a. (11,483 k.v.a.) and the load factor 
was 29-54 (27-59) per cent. There are 5,911 (5.736) consumers, and the 
total connections are equal to 971,768 (907,393) 30-watt lamps : there 
are 2,446 (2,351) motors and heating apparatus connected, of 25,797 H.P. 
(23.446 n.r.) and there are 69 cooking stoves (an increase of | over 1917). 

In his report the city electrical engineer (Mr. H. Faraday Proctor) 
states that the new 3.000-kw. turbo-generator has been in regular 
operation during the greater part of the vear and a 6.000-kw. set is on 
order. The result of the year's working has been very satisfactory, 
the number of units sold having increased by 3,260,441. a record which 
has only once been ¢lghtly exceeded. Whe coal consumption per unit 
has been reduced 18 per cent. he cost of installing new mechanical 
stokers has been paid for out of ievenue during the past two yeas, Only 
175 additional consumers were connected during the year, due tu Govern- 
ment restrictions. 113 employces joined H.M. Forces, or 50 per cent. of 
the total number employed. 67 female employees now serve the de- 
partment, being engaged on clerical work, meter reading, taking charge 
of running mecninery ac sub-stations, engine cleaning and general work. 
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Companies’ Meetings and Reports. 
m 

BRITISH COLUMBIA TELEPHONE CO. (LTD.)—The net profit for year 
ended March 31 was $391,750, and after providing for debenture interest, 
-&c., and paying usual dividends of 6 per cent. and 8 per cent. on the pre- 
ference and ordinary shares respectively, $6,935 has been carried forward. 

COLOMBO ELECTRIC TRAMWAYS & LIGHTING CO. (LTD.)—The avail- 
able profit for the past vear, after providing for debenture interest and 
including balance brought forward is £35,239. against £36.889. A 
dividend of 10 per cent (tax free) has been declared for 1917, £13,500 has 
been placed to general reserve and renewal fund (against £15,000), 
carrying forward £8,655. 

GREENWOOD & BATLEY (LTP.)—The report states that after addin 
£13,488 from 1917, and providing for interost on debentures, expenses 
of management, writing down war capital expenditure and the antici- 
pated hability under the Finance Acts, the accounts for the year to 
March 31, 1918, show a profit of £93.006. The directors have appro- 
priated £5,000 to depreciation and placed £50,000 to reserve account. 
Interim dividends were paid in February, and final dividends are now 
recommended for the year as follows: Preference, 3) per cent. (absorbing 
£3.514) and ordinary 10 per cent. (absorbing £17,419. 10s.), leaving to be 
carried forward £13,982. 

ORIENTAL TELEPHONE & ELECTRIC CO. (LTD.)—The gross earnings 
of the company for 1917, including dividends and interest from sub- 
sidiary companies, &c., were £110,420, and with amounts received in 
respect of fees pavable by subsidiary companies, £3.025, belance from 
1916, &c., the total wa; £133,360. Deducting working expenses, main- 
tenance, &c. (£49,607) and interim dividends, debenture interest and 
redemption charges (£18,333). the balance is £65,420. 2s. 9d. The 
directors recommend payment of a final dividend of 3 per cent. (less tax) 
for the year on the preference shares (£1,500), a final dividend of 6 per 
cent. (tax free) on the ordinary shares, making 10 per cent. for the year 
(£10,759), and a bonus on the ordinary share capital of Is. per share, tax 
free (£8,966), the transfer of £25,000 to general reserve, and of £2,000 to 
staff pension fund, carrying forward £17,196. The exchanges show 
additions in the number of stations connected during the year, with a 
‘corresponding increase in revenue. Additions are, however, small com- 
pared with development; ‘n previous years, owing tothe prohibition by the 
Government of India of new work, and to difficulty in obtaining supplies 
-of material. The reconstruction of the Singapore building will be com- 
pleted by the end of the current year, and the new exchange equipment 
‘is promised for delivery in Singapore at about the same time. Consider- 
able expenditure on buildings, exchange equipment, cable installations, 
renewal of line construction, &c., will be necsssary in Madras, Rangoon, 
Singapore and Mauritius when normal conditions are restored, as well as 
additions to capital account for new installations. The Bombay and 
the Bengal Telephone Companies show ‘increased revenues. The 
Bengal (‘ompany has paid a dividend of 7 per cent., as in 1916, and the 
Bombay Company a dividend of 16 per cent., against 12 per cent. The 
net revenue in the case of the Telephone Company of Egypt and the 
China and Japan Telephone & Electric Co., is somewhat less than for 
1916 ; in the former case this is largely due to increased trunk line rentals 
paid to the Government of Egypt under agreement, and in the latter to 
‘the high rate of exchange prevailing during 1917 and to additional 
taxation and working expenses. Both companies are paying their pre- 
vious rates of dividend—viz., 10 per cent. As already notified, the 
‘Government of Egypt purchased the undertaking of the Telephone Com- 
“pany of Egypt for £755,0)0, as from Jan. 1, 1918. 

An extraordinary general meeting was held after the annual general 
meeting when it was decided to increase the capital to £400,099. 


New Companies. 


COSMORE (LTD.) (150,933.)—Private company. Reg. July 11, 
capital £12,009 in £1 shares, to enter into an agreement with A. C. Cossor 
and W. R. Bullimore, and to carry on the business of manufacturers of 
oscillation valves and amplifiers for wireless telegraphy and telephony, 
and all apparatus necessitating low pressure, liquid air and other liquids 
of low temperatures, tungsten nad other targets for scientific and elec- 
trical purposes. First directors are A. C. Cossor and W. R. Bullimore. 
Reg. office, 11, Clerkenwell Green, E.C. 

EXPERT METAL WORKERS (LTD.) (150,865.)—-Private company. 
Reg. July 1, capital £1,000 in £1 shares manufacturers, treaters, depo- 
sitors and producers of metals, mechanical and electrical engineers, &c. 
First directors are Sherard Cowper-Coles (permanent managing director) 
and T. S. Ball. Sherard Cowper-Coles has the right to nominate two 
directors. Reg. office, 1, French-street, Sunbury-on-Thames. 

FLEET ENGINEERING CO. (LTD.) (150,750.)—Private company, 
Reg. June 18, capital £15,000 in £1 shares, to carry on the business 
‘oO. enginee:s, metal, wood and machinery merchants, motor manu- 
facturers of and dealers in scientific and clectrical apparatus, &c. L. 
oe is one of the first directors. Rey. office, 64, Haymarket, 

HENLEY’S TYRE & RUBBER CO. (LTD.) (150.903.)—Private com- 
pany. Reg. July 5, capital £200,000 in €1 shares. to take over the tyre 
department of the business of W. T. Heniey’s Telegraph Works Čo., 
and to carry on the business of manufacturers of and dealers in wheels, 
rims, tyres, rubber, golf and other balls, &e. First directors are G. 
Sutton, M. Roberts and A. E. Salmon. Reg. office. 18, New Union- 
street, E.C. 
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PRATT BROS. (LTD.) (19.072.)—Private company. Reg. in Fain. 
burgh May 31, capital £5,000 in £1 shares, to take over the busine-: ¿f 
an electrical contractor, mechanical and general engineer manufacturer, 
and agent, carried on by A. Pratt as Pratt Bros. First directors ar 
R. Graham, A. Pratt, D. Pratt and M. Pratt. Reg. office: Dabry 
Electric Works, West Park-place, Edinburgh. 

RADIO ELECTRIC CLOTHING CO. (LTD.) (151.037).—Private com 
pany, reg. July 2C, capital £10.00? in £1 shares (5,00) 10 per cent. ne 
ference), to carry on the business of manufacturers of and dealers in 
electrically heated clothing and all kinds of devices for lighting aad 
heating by electricity, &c. 


Gity Notes. 


BRITISH COALITE (LTD.)— Negotiations between this company and 
Low Temperature Carbonisation for the exploitation by the latter of tie 
Coalite patents inthe United Kingdom have been completed. Treasury 
sanction has been obtained for the issue of the balance of the shar 
capital, which now amounts to 200,000 £1 ordinary and 200,000 £1 dé- 
ferred shares. 

GENERAL ELECTRIC CO. (LTD.)—During the week this company 
invited applications for an issue of 80,000 6} per cent. cumulative pr- 
ference shares of £10 each at par and 16.000 ordinary shares of £10 earn 
at £13 per share. The issue was largely over-subsciibed. 

HADFIELD'S (LTD. ).—The directors have declared an interim divides 
of ls. per share (tax free) on the ordinary shares. 

KENSINGTON & KNIGHTSBRIDGE ELECTRIC LIGHTING CO. (LTD.)- 
The directors have declared a dividend on the ordinary shares for tie 
half-year ended June 30 at the rate of 5 per cent. per annum 

LIVERPOOL OVERHEAD RAILWAY CO.—The directors have declared 
interim dividends for the half-year ended June 30 at rate of 5 per cent. per 
annum on the preferenee shares and 2} per cent. per annum on the 
ordinary shares. 

MATHER & PLATT (LTD.)—The directors have declared an intenm 
dividend on the ordinary shares of 5 per cent. (less tax) for the half-year 
to June 39, being at rate of 10 per cent. per annum, 


METROPOLITAN RAILWAY CO.—An interim dividend of 1 per cent. 
per annum has been declared on the ordinary stock. 

STEWABRTS & LLOYDS (LTD.)—The directors have declared an interim 
dividend for the half-year ended June 30 at rate of 6 per cent. per annum 
on the preference shares and at the rate of 10 per cent. per annum on 
the preferred ordinary shares. 

VICKERS LIMITED.—'Ihe directors have declared an interim dividend 
of ls. per share (5 per cent.) on the ordinary shares for the six month» 
ended June 30, tax free. 


The Round Table. 
By “kVA.” 

EVENT OF THE WEEK.—The G.E.C. three million prospectus. 

Who says the electrical industry is in its infancy ? 
* * * * 

The controversy between the respective champions of solid forged 
and plate type turbo-rotors continues apace. Dr. S. F. Barclay 
has had the last word so far, and says he “cannot agree with 
Mr. Behrend that a failure of the unpierced-plate construction will 
be heralded by a change of balance that will give timely warning of 
the impending trouble. Failure will be by a bolt snapping at the 
face of the nut, and the nut flying off with a stored energy of some 
20 foot-tons will produce results that cannot be forecasted with any 
certainty except that the engine-room staff will steer a course for 
the exits rather than for the emergency trip valve.” 


In other words, the staff would make a bolt for the door! 
* * * + 


Thirty-Seven Years Ago. 
[From Tue Evectriciay, July 30, 1881.) 


Brooke’s SYSTEM OF INsuLATION.—We understand that the 
work of extension of this system has been completed between 
Waterloo and Clapham, that the tests are satisfactory, and that ina 
few days it is to be tested for telephonic work. 

Tue Faure BATTERY AND TramMcars.—Another trial has been 
made with this battery as a motor for tramcars. ‘La Lumiere 
Electrique” says that an experiment was made the other day on 
the lines of the Compagnie des Tramways de Roubaix at Tourcoing. 
The cells were stowed under the benches, and contained motive 
power sufficient to run the car for four or five hours. 

TELEPHONE WIRES IN BELGIUM.—A good deal has been heard 
lately in France, the United States and amongst ourselves of over 
head telephone wires, and in the two former countries they have 
been in most towns ordered to be placed underground. In Belgium. 
however, they are still carried overhead, and, as the telephone 4 
largely used in Brussels, Antwerp and the larger towns, these wue 
present a most dangerous appearance, 
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Notes. 


The Control of Industry After the War. 

WE are glad to note two main points in the report of the 
Committee appointed by the Ministry of Reconstruction to 
consider post-war arrangements in regard to materials, which 
will give satisfaction to manufacturers and traders. The 
first is the emphasis which the Committee lay upon the view 
that post-war control and allocation of materials shall be 
applied only in cases where it is absolutely necessary. The 
second is that the joint trade-bodies now being formed by the 
Ministry of Labour and the Ministry of Reconstruction are 
to become a definite part of the machinery for control. On 
Thursday of last week, at the Ministry of Reconstruction, the 
scheme was explained to adarge gathering of representatives 
of the principal industrial and commercial organisations. 
The meeting was attended by representatives of the various 
Whitley Councils and interim industrial reconstruction com- 
mittees which have so far been formed, and by delegates 
from the leading commercial and trade union organisations. 
Dr. ADDISON was supported by Sir Henry BrrcuenoucH, the 
chairman of the committee, whose report was under considera- 
tion, and a detailed explanation was given of the proposed 
machinery. This is roughly as follows: First of all, it is sug- 
gested that the Cabinet Committee now sitting under General 
Smuts should be continued as the final authority on all ques- 
tions of raw material and rationing. Under this Committee 
it is proposed to appoint an Advisory Council consisting of 
representatives of Government Departments, with a limited 
number of leading representatives of industry, who should be 
responsible for advising the Cabinet Committee on particular 
questions of policy. Next in the scale will come the detailed 
rationing authorities, and it is proposed that the joint industrial 
councils and interim reconstruction committees should act in 
this cavacity. The Committee emphasise the need for special 
consideration of those industries which are likely to provide 
a large measure of employment, and also that priority should 


The Need for Action. 

Ix these columns we have often dealt with the need for some 
form of control when the war comes toan end. Such control is 
absolutely essential, as may be gathered by the most super- 
ficial study of the shipping situation. On the other hand, the 
exercise of control should not be carried further than is really 
necessary, and this will be best secured by leaving the matter 
very largely in the hands of the trades themselves. Organisa- 
tion is now proceeding on these lines. Dr. ADDISON announced 
that there were at present 51 joint bodies, representing 51 
trades now meeting, and working together. It seems to us 
that other trades should fall in with this movement, so that 
industry may be completely represented in this joint advisory 
system, and so that no hitch can occur in a scheme which 
should cover all the industries of the country. Success can be 
achieved only if the scheme is organised on a national basis, 
and it is fairly obvious that if some trades continue to neglect 
the present opportunity, they will be making things diffi- 
cult, not only for the Government but also for themselves. 
Smooth working can only be secured if all our trades work 
together. We do not think there need be any fear that too 
much control is contemplated. Indeed, it mav be said that 
if the declaration of the Minister of Reconstruction last week 
means anything at all it seems that where an industry can 
show through its joint councils that no control is necessary, no 


tontrol will be imposed. 
—o as 


Capital and Labour. 

WRITING on the Labour question in 1843 CaRLyLegaid : “ This 
largest of questions, this question of work and wages, which 
ought, had we heeded heaven's voice, to have begun a genera- 
tion ago or more, cannot be delayed longer without hearing 
earth's voice.” Seventy-five years later we are still talking of 
Capital and Labour, still suffering the inconvenience of strikes 
and lockouts, and appear to be very little nearer to a solution 
the problem of how Labour and Capital can be made to 
live together in peace. If any one fact can be held more 
responsible for this failure than another, it is, perhaps, that 
both sides to this perennial dispute habitually decline to make 
a study of the point of view of their opponents. Where there is 
ignorance, even on one side, there are certain to be misunder- 
standings. Much more so is this the case when there is igno- 
rance on both sides. Is it too much to say that more than 
four-fifths of the strikes which have marked our industrial 
history during the last 40 or 50 years have been due to mutual 
ignorance ? We think not. There has not only been igno- 
rance of the difficulties experienced by both sides, but also of 
legitimate aspirations. Nevertheless, we should be sorry to 
say that some progress has not been made. During the past 
four years men in all ranks of life have been fighting side by 
side in the cause of Liberty, and have learned to respect each 
other. This comradeship has introduced a different spirit, a 
spirit of toleration, which gives rise to a greater hope for the 
future. As both sides learn more of each other’s difficulties 
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this spirit of toleration will increase. It is in the hope of pro- 
moting this feeling that we introduce an innovation in these 
columns this week, which we are sure will be welcomed by our 
readers. By the very nature of our pages the bulk of our 
read¢érs will be found among what is known as the employing 
class, and we feel that they will be anxious to take anv oppor- 
tunity that offers of obtaining a better understanding of the 
Labour point of view. We therefore begin this week a column, 
which we hope to continue, from a Labour Correspondent, in 
which an endeavour will be made to state the opinions of 
Labour and to describe the movements which are now going on 
within the ranks of Labour organisations. Our correspondent 
this week attempts to justify, or at least explain. the Coventry 
strike. In this attempt he will not, perhaps, secure much 
sympathy from our readers, but it is at least worth while to 
have an authentic explanation of the reasons that led to the 
recent upheaval. Our Labour notes, which will appear from 
week to week, will be the work of a well-known) member of 
the Labour Partv, and will, we believe, be welcomed by our 
readers as affording a further opportunity to understand the 
theories and feelings which actuate the Labour world at the 
moment—theories and feelings which, unless they are met 
with a considerable amount. of understanding, and indeed sym- 
pathy, are likelv to lead to serious trouble when the dav of 
peace arrives. On the other hand, if it is possible. between now 
and the signing of peace, for Labour and Capital in this country 
to obtain a better appreciation of each other's aims and aspira- 
_ tions, so that a basis may be found for that enhanced industrial 
activity which is the only way out of the troubles that the war 
has brought, then we shall be able to add to the winning of the 
war the winning of peace. 


Heating of Electric Motors. 

THE old question as to whether a machine should be rated 
on temperatures determined by the thermometric or resistance 
method has a new illustration in Mr. L. ADLER’S Paper, of 
which we give an abstract in our present issue. As the result 
of practical experience it has been found that, on tramway 
systems, where the distance between the stopping places is 
small, and less than about 250 yards on an average, there is a 
notable difference between the performance of motors with 
commutating poles and those without them. This assumes 
that the rating is determined on thermometric principles. 
Experience shows that with commutating poles, the insulation 
in the armature becomes dry and brittle sooner than with the 
plain type of construction. Mr. ADLER investigates the 
matter, and traces this effect to the fundamental difference in 
design in the two cases ; in one case the iron losses are greater 
than those in the copper, while in the other the reverse is the 
case. Thus, a thermometric determination ofthe temperature 
of the iron may give misleading results, more especially in the 
case in which the copper losses are the main element. Under 
these circumstances, the hot copper conductors, embedded in 
heavy insulation, part with their heat by conduction to the 
iron. The thermometric method gives no idea of the actual 
temperature of the conductors, which is the measure of the 
actual thermic stress to which the insulation is exposed. The 
intermittent character of the load taken by traction motors 
with stopping places at short intervals accentuates the differ- 
ence. Mr. ADLER thinks that a method of rating, depending 
on resistance tests, should be adopted, and that, other things 
being equal, motors with commutating poles are not suitable for 
traffic on tramways, where stopping and starting occur at very 
short intervals. 


An Inspiring Address to Engineering Students. 
THE address recently delivered to the students at the 

Rensselaer Polytechnic Institute, Troy, New York. by Mr. 

Rice, the President of the American Institute of Electrical 
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Engineers, strikes us as extremely well suited to the present 
times. We are inclined to think that too little effort is made 
to arouse true practical patriotism in students, and to lead 
them to appreciate the dignity of their profession. Mr. Rice 
struck the right note in demonstrating that the time spent in 
learning their profession was by no means wasted from the 
standpoint of the war, and that it was their duty not only ` to 
do their bit, but to do their best ”—a best that could only be 
achieved by perfecting their special technical knowledge. 
Many instances were given of the essentially engineering 
character of the present war. Turning to applications of 
science in time of peace, Mr. Rice refuted the common impres- 
sion that great inventions are made by accident. They are 
rather the inevitable result of some apparently trivial circum- 
stance acting on a trained and carefully prepared mind. Mr. 
Rice was on equally safe ground in warning his hearers against 
the danger of extreme specialisation. To the average man 
every engineer is a specialist. and. as the future of science and 
engineering depend on the recognition of their value by the 
common mind, the engineer and scientist must not allow them- 
selves to become isolated and lose the human touch. Germany, 
Mr. Rice suggested, is at the present moment a warning of 
this very form of undue specialisation—the pursuit and 
application of science irrespective of the claims of humanity. 
In short, the greatest engineers and scientists mist also be 


men. 
oO ee - 


Scarcity of Copper in Sweden.— We observe that in Sweden 
experience in regard to scarcity of copper has been generally 
similar to that of Germany, and early in the present year an 
order was made that copper must not be used for conductors 
exceeding 6 sq. mm. in section without a permit from the 
Executive Committee dealing with the matter. It is understood 
that zinc is recommended as the most suitable substitute, being 
found in considerable quantities in Sweden and comparatively 
well adapted to electrical requirements. 


Hydro-Electric Projects in Australia.—We observe that 
the question of the fuller utilisation of the water powers of 
Australia has been the subject of consideration recently. The 
Victorian Government appears to regard this as a more 
immediately promising line of development than the exploita- 
tion of the Crown coal deposits as a source of electrical energy. 
The Tasmanian Minister of Mines has also been quoted as ım 
favour of the suggested development of water-power on the 
King River, from which, it is estimated, 45,000 H.P. can be 
obtained. The cost of the project has been assessed at about 
£1,000,000. 


Magnetic Separators for Treating Waste Iron.— According 
to “Stahl und Eisen ° magnetic separatorg are now being 
used in Germany for the recovery of scrap iron from many 
kinds of waste material and rubbish. By the aid of such 
apparatus, it is stated, a great deal of refuse commonly dis- 
carded in the neighbourhood of steel and iron works can be 
made to yield a considerable amount of iron—as much as 
50 per cent. being obtained from refuse from steel works in 
some cases. Cupola furnace slag is said to give 5 to 15 per 
cent., and ordinary workshop rubbish 2 to 10 per cent. 


Standard Specifications for Incandescent Lamps.—4 
Circular (No. 13) issued by the Bureau of Standards, Washing- 
ton, contains the revised specifications, most recently adopted 
for carbon tungsten and gas-filled incandescent lamps. Parti- 
culars are given of the general specification under which lamps 
are purchased for the Government. The most important 
addition involved relates to gas-filled lamps. Such lamps are 
not to be rejected if the life test is not less than 1,000 hours 
when the lamps are tested to 75 per cent. of their initial candle- 
power, although the average is expected to be 1,000 hours with 
a fallin candle-power of not more than 80 per cent. 

Twelfth Annual Report of the British Science Guild.— 


The 12th annual report of the British Science Guild, now issued, 
deals with a variety of matters of topical interest. An account 
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is given of the objects of the British Scientific Products Ex- 
hibition, to be opened this month, and memoranda are pre- 
sented by the Education Committee on the Education Bill, 
Scholarships for Higher Education and The Teaching of 
Science. There are also reports on the Introduction of the 
Metric System and on the British Dye Industry. Finally an 
account is given of the proceedings at the annual mecting on 
June 19th, when addresses were delivered by Lord Sydenham, 
Sir Algernon Firth and Sir Henry Newbolt. Copies of the 
report (ls. each) can be obtained on application to the Sec- 
retary, British Science Guild, 199, Piccadilly, W.1. 

Transformer Repaired in’ Record Time.—The “ Electric 
Railway Journal ” mentions a case of a transformer being 
repaired in what is possibly record time. An 1,100 k.v.a. 
transformer in a sub-station of the United Railways of St. Louis 
short-circuited during the night, and the station was put out of 
commission. The transformer was dismantled, the coils 
removed, repaired and again installed in the transformer, and 
the laminations relaid by hand. This work was entirely 
finished and the transformer returned to service in five days. 
When it is considered that this transformer weighed 15 tons, 
and there were 50,000 laminations to be taken apart and 
Telaid, the size of the task can be appreciated. 

Magnetic Qualities of Zincblende.—It has long been known 
that there are a considerable number of weakly magnetic 
minerals which are appreciably affected by strong fields, the 
influence in some cases being sufficient to be of possible use 
technically. Relatively little has been published on this 
subject, but we observe in “ Metall und Erz’’ an account of 
the experiments of several observers on the susceptibilities of 
53 minerals, including a number of zincblendes. The special 
apparatus needed for the study of these feeble susceptibilities 
1s described in some detail. The susceptibilities of the zinc 
samples studied range from below 10-* up to 500x10-*. The 
order of accuracy is computed at 1 per cent., but for materials 
of greater susceptibility (e.g., magnetite 100,000 x 1078) the 
error may approach 20 per cent. 

Tests on Metal Drills.—A series of experiments conducted 
by Messrs. Bruce W. Benedict and W. Penn Lukens on the 
performance of metal drills has been completed by the En- 
gineering Experiment Station of the University of Illinois and 
the results published as Bulletin 103. One-inch drills of many 
well-known standard makes and special cast-iron blocks made 
in the shop laboratories were used. The power required at the 
drill point for different speeds and rates of feed was noted in 
all tests, the thrust and torque of the drill were recorded by 
special dynamometers, and the endurance of drills of different 
designs was studied. The economical helix angle, point angle, 
clearance angle, speed and feed were determined, and the 
effects of pilot holes and rounded corners were shown. Copies 
of this Bulletin may be obtained on application to the En- 
gineering Experiment Station, University of Illinois, Urbana, 
Illinois. 

Instruments and Methods Used in Radiometry.—A 
new publication of the Bureau of Standards (Scientific Paper 
No. 319) deals with the application of certain physical and 
chemical properties of matter as a means of quantitatively 
measuring radiant energy. Dr. W. W. Coblentz, the author, 
discusses three types of selective radiometers|: viz:, the photo- 
electric cell of potassium and other alkali-metals, the selenium 
cell, and the photographic plate. The photo-electric cell 
appears to. meet the requirements of a quantitative radio- 
meter, and may be used for measuring ratios of intensities 
extending from the blue throughout the ultra-violet part of 
the spectrum. The selenium cell does not fulfil the require- 
ments of a quantitative radiometer. Quantitative data can be 
obtained with the photographic plate, but this method can be 
replaced by the photo-electric cell. Those interested may ob- 
tain a copy of this Paper on application to the Bureau. 

Developments in Artillery during the War.—We notice 
in the “ Journal ” of the Washington Academy of Sciences an 
account of an interesting lecture on the above subject delivered 
before the Academy by Major-General Headlam, who is in 
charge of the British Artillery Mission. His description of the 
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methods taken to speed up output of guns and shells, and 
especially the instances quoted of the constant variations in 
conditions of warfare, are most interesting. The lighter and 
simpler forms of artillery have been constructed in many cases 
by firms with absolutely no pre-war knowledge of the subject. 
It is related that the first German trench mortars were made by 
a firm famous for its cream-separators! Trench mortars, 
originally undervalued, were afterwards of great importance, 
but are now once more dropping out of use. For various 
reasons, apparently, promising improvements are often dis- 
carded almost as soon as they are completed. Such is the effect 
of changing conditions of warfare. Another point of interest 
is the relation between the output of guns and shells. The 
position was tersely described in 1916 by General Goseot : 
“ Up to then the guns have eaten up shells; we shall now 
see the shells eat the guns.” Efforts are constantly being 
made to increase range, the Germans, by means of a long 
clockwork fuse, ranging up to 20,000 yards accurately in 
attacking balloons. On the other hand, artillery is often 
brought nearer the enemy than for a century past, guns having 
sometimes been brought up to within 200 yards of the enemy’s 
trenches. 

Accidents in Quarries and Metal Mines in the United States 
in 1916.—Two publications issued by the Bureau of Mines, 
Washington, give an account of the accidents which occurred 
respectively in quarries and metal mines in the United States 
during 1916. In quarries there was an increase both in the 
number of fatalities (173 as compared with 148 in 1915) and in 
the fatality rate per 1,000 men employed (2-26 as compared 
with 1-8 in 1915). Non-fatal accidents also increased. It is 
suggested, however, that the figures do not indicate an increase 
in the hazard of the industry, but rather that the State com- 
pensation laws are now bringing out the full facts. Returns 
from metal mines, on the other hand, show the lowest fatality 
rate and the largest number of men employed during the six 
years during which the Bureau has collected statistics. There 
were 697 fatalities in 1916, making the fatality rate 3-41, as 
compared with 4-19 in 1911. The number of non-fatal acci- 
dents was, however, greater than in the previous year, and the 
non-fatal injury rate 235-66, as compared with 232-02. This 
result, like that obtained in quarries, is also ascribed to the ` 
effect of the enactment of compensation laws, which has led 
the companies to keep more complete records. 

Light Production by Insects.—A recent issue of the 
“ Journal ” of the Franklin Institute contains some interesting 
notes by Mr. E. Karrer on the production of light by insects 
and other organisms. It is calculated that the Welsbach 
mantle emits as light about 0:5 per cent. of the total radiation 
emitted, and the tungsten electric incandescent lamp 1-65 per 
cent. On the other hand, it is computed for the firefly that 
97 per cent. of the radiation emitted is in the visible form. 
The luminous efficiency of illuminants, reckoned in terms of 
the total amount of energy furnished to the source, is con- 
siderably less than the figures quoted above, being, for example, 
only 0-08 per cent. for the mantle and 0-113 per cent. for the 
tungsten electric incandescent lamp. There are no available 
data for determining the corresponding efficiency for firefly 
radiation. It is surmised that the efficiency of work carried 
out by many organisms is high, and it is common knowledge 
that many insects are capable of carrying a load in proportion 
to their weight vastly greater than that possible for a human 
being. A beetle weighing little more than 1 gm , for example, 
has been found to be able to crawl with 700 gm. on its back, 
But there are few data which would enable us to compute 
satisfactorily the efficiency of such an effort, and the processes 


involved in light-production by organisms are still more ° 


obscure. 


Obituary. 

JAMES A. Burt.—We regret to record the death, which recently 
took place at Dunedin (N.Z.), of Mr. James Alex., eldest son of 
Alexander Burt, sole surviving founder of Messrs. A. & T. Burt 
(Ltd.), electrical engineers. The deceased was director and repre- 
sentative at the London buying office of the firm until he had to 


return to New Zealand on account of his health. 
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the Franco-Prussian War. 
marked by all the features of a boom period, rising rates of wages and 
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Contract Prices During Demobilisation 


By (Captain W. P. DIGBY. 


M It is advisable to define[finitially some of the factors related to 
contract prices during demobilisation. The mechanism by which 
wages rates are fixed will not be discussed. The author assumes 
that the index-numbers for weekly rates of wages for specified trades 
in the engineering industry will be readily available. Readers are 
referred to a definition of index-numbers given by Mr. R. H. Hooker 
in a Paper read before the Royal Statistical Society,t which is 
employed in this contribution. The process consists in accepting 
the price of a single date, or of a series of years, as a standard, and 
representing this price by the figure 100. The price at any other 
time (be it that of a given day, or an average of monthly or yearly 
prices) is then expressed as a percentage of the standard value ; 
and this resultant percentage is called the index-number of the com- 
modity at the date or period to which it refers. 


Fic. 1.— MATERIAL INDEX-NUMBERS. 


To-day some thousands of works and factories are classed as “ con- 
trolled establishments,” and all concerns are affected by restrictions 
of import and export and by priority references. It is estimated, 
however, that for, perhaps, two years after the war food control 
will be necessary in several countries. Similarly, the prevention of 
industrial confusion in Great Britain will require a central authority, 
allocating part of all the imports of raw materials to specific pur- 
poses, and that in place of the present system of priority references 
issued by the Priority Branch of the Ministry of Munitions, we shall 
instead be governed in these respects by a Priority Branch of a 
Ministry of Commerce. 

Before discussing the effects of such control the author considers 
some statistics of three separate periods. The first period is that of 
The period from 1872 to 1875 wis 


cost of food-stuffs, together with an artificial inflation of prices 

The high prices of 1873 must not be claimed as solely due to the 
effects of the Franco-Prussian War. We have to distinguish be- 
tween fluctuations due to normal and abnormal causes. As an 
instance of the fluctuation due to the normal, we may instance the 
change between 1890 and 1896, when the index-numbers for all 
commodities fell from 82-8 to 69-8, the coal and metals index-number 
falling from 113-6 to 83-8. The gereral conclusions to be drawr, 
for the period 1869-1879, are that :— 

1. Foodstuffs, taking wheat as the key, did not revert to their 
pre-war value until four years after the close of hostilities. f 

2. That wages in neutral countries like the United States erd 
Belgium took respectively three and seven years to revert to their old 
money value. 

3. That taking the two cases given of belligerent countries, the 
wages in the defeated country remained until 1876 below those in 
the victorious country, in neither case reverting to their old value 
in seven years. 

* Abstract of a Paper read before the Institution of Electrical Engi- 


neers. 
t“ Journal” of the Royal Statistical Society, Vol. LXXV., Part I., 


pp. I to 50. 
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4. That in four typical cases given, wages rose in both belli- 
gerent and neutral countries after the close of hostilities, due in 
part to high food prices, and in part to the synchronising of a period 
of good trade with the demands to make good much of the material 
destroyed in the war or diverted to other uses. , 

The second of the three periods from 1890 to 1909 illustrates the 
fact that under pre-war conditions the prices of certain of the most 
widely used of the raw materials of the engineering industry were 
subject to much greater variations in price than were the prices of 
foodstufis. This is really a surprising tribute to the adequacy and 
efficiency of the supply and transport systems of the world, no less 
than to the euccessful efforts which were opening up sources of food- 
stuffs at a rate almost commensurate with the growth of population 
in the food-importing as distinguished from that in the food-export- 
ing groups of communities. Some of these data 
are plotted in Fig. 1. 

While the prices of commodities fluctuate in 
this serious but inevitable manner, their inter- 
relation and effect on industry can never bea 
constant one. High fuel prices are an incentive 
to fuel-saving; high prices for metals both 
serve to replace a lavish and rule-of-thumb use 
of the metal by a scientific one, and also, other 
conditions being normal, occasion a glut through 
over-production accompanied by the opening of 
new mines. Low metal prices permit the use of 
metal for fresh purposes, and while closing down 
unproductive mines necessitate cheaper pro- 
duction at the large mines. 

The engineering manufacturer, moreover, 
always has his own works in a continuous 
condition of evolution. Machine tools are 
speeded up, the time required for machining 
Operations is reduced, repetition work is the 
rule where possible. When raw materials rise 
in price this can only be set-off by a cheapening of 
the labour cost of the finished article, to which 
end constant effort is devoted. At the same 
time the rise in rents altered standards of domestic 
comfort and rises in food prices have all 
tended to complicate the industrial problem. 

By the use of index-numbers we can compare 
nominal currency values in different years in 
terms of their relative food or commodity-purchasing value, and 
index-numbers must become a feature of al] studies in engjneering 
economics. But there is also room in engineering for the 
application of index-numbers to the true interpretation and 
analysis of activity in a number of directions. Wages 
boards in the colliery districts have been urged by the colliers’ 
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Fic. 2.—Ma In SELLING PRICE OF 21 ELECTRIC MOTORS or VARIOUS SIZES 
AND TYPES. 


July Oct. 


representatives to take into account changes in the food- purchasing 
value of the pound sterling. If similar boards should ever be estab- 
lished in other industries, those responsible for the presentation of 
the employer's case should be ready with figures of the burdens laid 
upon them bythe extraneous causes of rises in prices of raw mate- 
rials and the prices at which competing products from other coun- 
tries are being sold. ‘The increased output of new machine tools has 
increased the output of each artisan, but has increased works 
standing-charges. Selling prices for some classes of machinery 
had before the war fallen to a very low point. It is therefore 
advisable that our commercial analyses should be as full as possible. 
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We cannot come to any equitable settlement of economic problems 
so long as the community regards any unit of currency as a fetish 
of a stable potency instead of in its correct position as the resultant 
of a large number of complex forces. 

For the third and last period from August, 1914, to November, 
1917, the author puts forward some new tigures showing the rise in 
selling prices f.o.r. of certain articles of electrical interest. - 

In order to obtain mean selling prices representative of electric 
motors, the author divides electric motors into three main groups : 
(a) Direct-current interpole machines without pulleys or slide rails; 
(b) three-phase squirrel-cage alternating-current motors; and (c) 
three-phase slip-ring alternating-current motors. Some such data 
are plotted in Fig. 2, while Fig. 3 relates to switchgear 

The index-number in each case was the price f.o.r. makers’ works 
at July 31, 1914. 

As illustrative of the upward trend of prices in regard to switch- 
gear, the author quotes two items: (a) Oil-immersed auto-trans- 
former starters for squirrel-cage alternating-current motors and (b) 
rotor startér panels for slip-ring alternating-current motors, The 
rise in prices is appreciably lower than is the case in regard to electric 
motors of various sizes. The figures quoted are only true of one 
firm and of two items produced by that firm ; the author does not 
regard them as typical of British switchgear selling prices during the 
period under review. The selling prices here quoted are a striking 
example of efficient manufacture of the two items mentioned. The 
percentage price received per unit sold is 
almost certainly lower than the percentage rises 
in weekly rates of wages and in the actual 
component materials. 

As regards cables, the author has taken as 
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typical (1) a high grade C.M.A. vulcanised rubber cable of small 
sectional area, a 6,600-volt three-core paper-insulated wire-armoured 
cable and a 500-volt three-core paper-insulated tape-armoured 
cable. He has also been furnished with the index-numbers for copper, 
lead and Para sheet at the makers works throughout the period. 
These are presented in the form of diagrams, the price having 
nearly doubled in some cases and more than doubled in others. 

Of the price changes since the outbreak of the present war, we all 
have abundant and intimate knowledge, and the author presents in 
tabular and graphic form the increase in meat and cereals, textiles, 
minerals, &c., the relative change being more than double in many 
Instances. 

Into the complex question of the apparent or real variations in 
wages he does not enter in detail, but remarks that it seems a fair 
Inference that the increase in wages paid has exceeded the family 
food budgets of all save the middle class. Arguing from data for the 
much smaller war of 1870-71, it appears that there can be no imme- 
diate marked fall in either food or material prices after the present 
war. We must reckon on a new standard of value for the £ sterling, 
and also that all conditions of trade will be very difficult during the 
period of industrial demobilisation. 

Let us assume, therefore, that all manufacturing will still be con- 
trolled in a degree progressively relaxing in intensity as means of 
transport and supplies permit greater freedom in trading. How are 
prices to be equitably determined between buyer and seller ? Violent 
fluctuations in prices and speculation should clearly be eliminated. 
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For years we have been accustomed to receive tenders from our 
leading cable manufacturers based on a sliding scale, say, for paper- 
insulated lead-sheathed wire-armoured cables, dependent on the 
market price of lead and copper at the date of acceptance of the 
contract. The author desires to urge the extension of the system 
of sliding-scale contract prices throughout the engineering industry, 
and that a tender, say, for an alternating-current generator would 
state that the tender is based on a price of :— 

qt per ton for copper 

r£ per ton for core plates (unmachined). 

st per ton for pig iron. 

t£ per ton for shaft forgings. 

v shillings per hour for machinists. prate prevailing 

w shillings per hour for winders. in the tenderer’s 

z shillings per hour for unskilled labour. J district. 


and that the tender price will be varied by a defined percentage for 
each defined rate of fluctuation under each of the above headings 
as and at the date of the priority certiticate becoming effective. It is 
an open question whether there should be any further variation after 
the agreed date of the priority certificate taking effect. 

The instance of the alternating-current generator might be multi- 
plied almost indefinitely. Mutual convenience has established the 
sliding scale basis of tendering for cables. Mutual convenience can 
be secured by the extension of the same principles (allowing also for 
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Wages rates) to prime movers of oll sorts, to steam boilers, to steel or 
cast-iron pipes, to transformers, to switchgear, to electric conduits 
trainway rails, to motors, or to almost every article that concerns the 
industry. 

The perfecting of the suggested statistical basis must be in the 
hands of a competent and move or less impartial body. One means 
would be for the Board of Trade or Ministry of Commerce to issue an 
annual statistical summary with monthly correction sheets. Another 
means and one which will probably commend itself most to this Insti- 
tution, is that the perfecting and application of the sliding-scale basis 
should rest with a statistical committee appointed by the Council of 
the Institution. When all is said and done, a very complex civilisation 
depends for its existence upon the barter of manufactured goods or 
services for foodstuffs. l 


8 ’ 

Steel, copper, cotton, timber, oil, the thousand and one raw 
materials of industry are as vital as food to our national existence. 
Relative stability of prices, and a rationing of these commodities as 
part and parcel of a system of manufacture under a system of 
priority licences of gradually relaxing intensity, may be one road 
across a swamp of troubles to firmer ground and to an enjoyment 
again of the saner unfettered individualism to which we aspire. It 
is in the hope that such a road would prove of value that the author 
has ventured to submit this plea for its consideration by the only 
electrical authority to which alike the manufacturer, the consultant 
as representing the purchaser, and the user have a common allegiance. 


The discussion on this Paper will appear in our next issue. 
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An Address to Graduating’StudentjEngineers. 


By E. w. RICE, Jr. 


Š There never was a time when the world had greater need of engi- 
neers and of trained technical men. Workers as well as fighters are 
needed, and the trained brain should be the best brain for both tasks. 
Engineering is not only the foundation of modern society and institu- 
tions, but it permeates the whole structure, even as the universal 
ether permeates matter. Transportation, railroads, trolley lines, 
steamboats, subways, automobilies, transmission of intelligence by 
telegraph and telephone, wagon roads, bridges, tunnels, cit y strects, 
buildings, workshops, mines, and every luxury and every necessity 
are all dependent upon the work of the scientist and engineer, not 
only for their creation but for their continuous and successful 


existence, Such is the dependence of society upon engineering in 
times of peace. In modern war—the engineer is of even more im- 
portance. The men inthe trenches must have guns. grenades, gas- 


masks; trenches must be planned; heavy artillery forwarded ; 
machine guns, tanks, and ambulances must be supplied ; railroads 
and bridges must be built and rebuilt. Each aeroplane draws upon 
the skill of all branches of engineering, provided as it is with guns, 
ammunition, engines, barometers, oxygen-producing apparatus, 
compasses, Wireless telephones, &c. In fact, the work of the modern 
army is fully 80 per cent. engineering. 

There is also an unlimited field for the effective use of all engineers 
in the important work behind the lines here at home. 

The growth of knowledge and the extension of scientific engi- 
neering activities demand increased specialisation. Take, for ex- 
ample, the profession o electrical engineering. Up to 1880 an 
active intelligent man could keep thoroughly posted as to the progress 
in all the fields of electricity, not only in this country, but throughout 
the world. To-day it is impossible to keep well informed on even 
one of the many branches of electrical activities. 

Still, there are dangers in too great specialisation. It tends to 
produce a limited view, not only of one’s profession but of life. It 
leads to intellectual isolation, and, in a broad sense, to lack of efti- 
ciency. Each specialist should devote some of his time. not only to 
the study and appreciation of other fields of engineering and science, 
but to business, art and politics. Engineers should cultivate a 
sense of proportion, discrimination and good sense, often called 
“common sense.” An engineer may, for example, be required to 
prepare a list of materials, with costs at current prices, for a given 
undertaking, say, a building, a bridge, a dynamo or other piece of 
machinery. Many times I have seen such estimates submitted, not 
only with the detailed items, but the sum total carried out to the 
second and third decimal places, when the quantity involved was 
of the order of $10,000. Such attempted accuracy is not only use- 
less but ridiculous. 

_ The same lack of a sense of proportion, or a fitness of things, may 
be shown in spending a large amount of time, money and effort in 
elaborating unimportant details under conditions when the funda- 
mental factors have not yet been settled, and when what is wanted is 
to determine the limits of the essential factors. An elaborate calcu- 
lation is an error when a simple one will suffice ; a costly set of draw- 
ings is a mistake when a rough sketch will answer the purpose ; 
costly and elaborate tools for saving labour may prove useless because 
the amount of labour to be saved may be insufficient to even absorb 
the cost of the tools. Work done by hand may in many cases be 
more economical than that done by the aid of automatic tools. 

I think that specialisation which is tempered by a lively interest in 
other things also leads to better work in the special field. The 
great discoveries and inventions which have revolutionised the world 
have been produced by men who were more than specialists. Bell, 
the inventor of the telephone, was not an electrical engineer, but 
was a teacher and student of acoustics; Maxim, the inventor of 
the Maxim gun, was an electrical engineer as well as a mechanica 
engineer; Wright, inventor of the flying machine, was a bicycle 
manufacturer; Thomson, inventor of electric welding, the are 
lighting system, &c., was originally a chemist. 

There is a common idea that great inventions are the result of 
accident. This is not true. The telephone is an example. Bell had 
been working on a multiple telegraph device for vears, thinking at 
the same time of the telephone, but a lucky accident during a test 
led almost instantly to the invention of the telephone. Watson, 
who was Bell's assistant at the time, has testified that the accidental 
noise which Bell heard over the wire meant nothing to him (Watson), 
but to Bell it meant the key to the solution of the proLlem which 
he had Jong sought. 


* Abstract of an address delivered before the Graduating Class of 
rtensselaer Polytechnic Institute, Troy, N.Y., and reproduced in the 
“General Electric Review,” U.S.A, 


e Specialisation seems to lead either to an autocratic or to a_demo- 
cratic organisation of society. 

In a democracy the thinking is not limited to a small class, but 
must be indulged in by the mass of the people. The specialist must, 
therefore, give thought to other matters outside of his field, so that 
he may be titted to influence the general viewpoint. It is a safe 


. conclusion that if man is to progress as a civilised social being it must 


be as the result of the general diffusion of a sound, well-balanced 
education. 

Germany illustrates the danger and the weakness of an unbalanced 
and unsound educational programme. She fostered technical educa- 
tion. This, among other reasons, has helped her to great success in 
trade, manufacture and commerce and in the war. Her weakness, 
which will prove fatal in the end, is that she has, in her educational 
formula, omitted altogether the existence of other hunian minds 
in the world outside of Germany.. This is a species of super-special- 
isation. and has Jed to an exaggeration of the importance of German 
achievement in German eves to a point of insanity, and to the 
systematic degradation of science and industry to the vile purposes 
of offensive war. 

I am an enthusiastic believer in the vital importance of a more 
thorongh understanding, by the majority of our people, of the 
ideals and practical value of science and engineering. To this end, 
it is essential that the general public should have a better and larger 
education in scientific matters. There is nothing so dangerous ag 
ignorance. lf our people had been more extensively educated in 
science and engineering, we should not have been so slow to realise 
the dangers of this great war. Criticism is healthful and helpful. if 
based upon facts; and if kept within the facts is reasonable, con- 
atructive and patriotic; but much of the crigicism we hear is unin- 
telligent and is based upon ignorance of the stupendous nature of the 
problem. f l 

This war is different from all previous wars, in that it requires for 
success the mobilisation of the entire resources of the country. It is, 
in fact, a business, and must be organised and run as a gigantic busi- 
ness, and yet it must be directed and operated by the Government 
Now, all existing business has been built up and run by private 
organisations. However, our executives and Congressmen were 
not selected because they had demonstrated their fitness to operate 
large business. Successful business men, engineers, financiers and 
merchants are not vet popular candidates for Congress and for 
executives. Nevertheless, public opinion has forced, during the 
past few months, a welcome increase in the admission of business 
men of proven ability into positions of importance. No time should 
be lost in getting the right men into the right places. When the 
history of this war is written, after the conclusion of a victorious 
peace for our cause, I venture to prophesy that the future historian 
with all the facts before him will decide, as to America, that no 
matter how costly were all of the mistakes after we entered the war, 
in men and money, they were of trifling importance compared with 
our failure to prepare energetically for the war from the moment 
that Germany crossed the Belgium border. F , 

I envy you your youth and energy and your opportunities. You 
have an interesting future before vou as engineers and inventors. 
Some “ doubting Thomas ” among you may say, ‘‘ But all the great 
discoveries and inventions have been made; there is nothing more 
of importance to be discovered or invented.” 

I have been engaged in engineering work, mainly electrical. for 
nearly 40 vears, during which time the entire electrical industry 
may literally be said to have had its birth and development—the 
telephone, electric light, electric motor, trolley cars, wireless tele- 
graphy, wireless telephone, electric transmission of- power—all 
these have appeared since my first youthful venture in electrical 
work. l 

Now, on a number of occasions during these 40 years, a lull in 
new inventions and discoveries seemed to have come about ; and 
on such occasions I have talked with eminent engineers and inven | 
tors who all agreed that there was nothing more of importance m our 
line to be discovered. This conviction was strongest about 30 years 
ago; fairly strong about 20 years ago; a little weakened, but still 
existing 15 vears ago, but now is a dead doctrine. Therefore. | say 
with confidence that a great future awaits you in your chosen pe 
fession ; greater things are waiting to be discovered than are nes 
known. There is no limit to mairs mastery over nature's secrets, 
excepting his own Hmitations of time, and willingness to study. 
think and experiment. 

When the war is over, there is danger that many men and women, 
who are unscientific, will make the mistake of thinking that the 
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terrible war was brought about by the German’s devotion to science 
rather than by his degradation of science, and there might follow a 
reaction against science itself which, if successful, would plunge the 
world back into the darkness of the middle ages. It will be the duty 
of all scientific men, by education and example, to demonstrate that 
it was the abuse and not the use of science by Germany which was 
the cause of all our suffering. 

It has been well said that ‘‘ when the world has been made safe 
for democracy, democracy must be made safe for the world.” 
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It is evident that a democracy founded upon ignorance and pre- 
judice would be a sad reward for the world’s agony. Such a disaster 
can happily be avoided by a general diffusion of a well-balanced 
education throughout the mass of the people ; and in a well-balanced 
educational programme, science, both pure and applied, must form 
the foundation. An ideal democracy can only exist when the Golden 
Rule governs the relations of its human units with each other, and 
this fortunately would be the ideal atmosphere for the true followers 
of science. 


Armature Heating in Traction Motors." 


By Dr. 


By the principle of the conservation of energy, magnetic, electric ` 


and mechanical losses appear in the form of heat. Inthe armature, 
the losses in the iron and the windings are the most important ; 


Hass Bee eee Ae 
ye deol eal ery cal el spe 
RELEE 


Metres per Sec. 


— + n ER GEES E EE Ge ae 


. 1000 m. 

Distance Fer- Stations. 7 
Fig. 4-Motor with Commutating Poles. Relation of T: 
Internal Motor Losses to the Mean Dis- P 

tance between the Stations. $ 

9 

900 Š 

© 

800 = 


400 = 
£ 300 =e 
: se 


Res JIE 
ARANA ANRSAREARE 
ee 
Distance between Stations. 
Fig.5->Motor without Commutating Poles. Relation of 


Internal Motor Losses to the Mean Dis- 
tance between the Stations. 


in the field, the main point is the loss in the windings ; if there are 
many brushes the commutator may cause serious losses, even if the 
commutation itself is perfect. There is also a process of therma] 
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conductivity between the various parts of the machine. It is;not 
easy to determine the losses in actual practice in traction motors, 
where the load is fluctuating and intermittent. Each case differs 
in consequence of the variable distance between successive stopping 
places. In urban traffic the windings carry heavy currents in 
consequence of the frequent starts, while the iron in the armature, 
the losses in which are mainly dependent on the impressed voltage 
and the speed of revolution, contributes less to the total loss. If the 
stopping-places are far apart the reverse is the case; under the 
two sets of conditions the insulation between the windings and the 
iron is very differently stressed. 

Experience shows that the improved construction of motors and 
the introduction of commutating poles have very decidedly contri- 
buted to a reduction in the cost of maintenance, and to a longer life 
for the machine. But the curious fact has also been discovered that 


Fig.2.- ree with Commutating Poles. Diagrams for a Distance of 300 metres 
between the Stations. l 
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if the stopping-places are at very short distances apart (say, less than 
250 metres) with commutating poles, the insulation of the arma- 
ture becomes dry and brittle sooner than in the case where commu- 
tating poles are not used If the cause of this is investigated it 
will be found to be the result of a ditference in the electrical condi- 
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tions. Motors without commutating poles, if they are to have 
satisfactory commutation in the neutral zone, are designed to have 
high iron losses and low copper losses; in this they differ from 
the other type, which has low iron losses and high copper losses, 
which depend on the maximum permissible armature reaction, 

In Fig. 1 are shown curves for two normal motors with commu- 
tating poles, having about the same output ; these curves show the 
losses in the copper and iron of the armature as dependent on the 
strength of the current at a working pressure of 500 volts. It will be 
seen at once that the copper losses for the motor without commu- 
tating poles are decidedly less than in the other type, while the 
opposite is the case for the iron losses. With a current of 85 
amperes the ratio of these losses in the motor with the eommu- 
tating poles is 2:7, while in the other it is 0-8. 
the distribution of the losses will depend on working conditions. 
If the stopping places are close together the difference will be still 
more marked ; more especially will this be so if the motors are run 
largely in series, and are therefore supplied with half the working 
voltage; this is often the case with low speeds and short distances 
between the stations. In order to examine these matters more 
closely a series of diagrams was calculated for the above-mentioned 
37 kw. motors with different distances between the stopping places. 
This was done on the assumption that the motors carried the same 
mean current, which is the essential canse of the heating. The 
„Other conditions, such as train-weights and speeds, were corres- 
pondingly chosen. In Fig. 2 are given the curves for a motor with 
commutating poles, the distance between the stopping places being 
300 metres ; in Fig. 3 are similar curves for a motor without com- 
mutating poles. The train-weight in each case was 12 tons per 
motor, and the acceleration 0-5 metre per second per second. Above 
the axis of absciss@ are the speed /time and speed /distance curves ; 
below are the losses in armature and field in relation to time. With 
the planimeter the following results were obtained for the armature : 
In the motor with commutating poles the copper losses were 552 
watts and the iron losses 248 watts; the ratio of these was 0-49. 
For the motor without commutating poles the copper losses were 
319 watts and the iron losses 745 watts; their ratio was 2-23. 
When the distance between the stations was reduced to 150 metres, 
the copper losses in the armature of the motor with commutating 
poles were 578 watts and the iron losses 149 watts; in the other 
motor the losses were respectively 324 watts and 496 watts. Nimi- 
larly results were obtained when the distances between the stopping- 
places varied from 100 to 1,500 metres. These losses are connected 
into curves, which are shown in Figs. 4 and 5 for the two types, the 
field-losses being shown in dotted curves, while the armature-losses 
are shown in full curves. From these two sets of curves we see how 
completely the two motors differ with regard to armature losses. 
In the motor without commutating poles, if the distance between 
the stopping places is small, the iron losses are rather greater than 
the copper losses ; as the distance between the stations increases, 
they increase to more than three times the copper losses, Precisely 
the reverse is the case with motors with commutating poles, where 
the copper losses begin by being four or five times as great as the iron 
losses ; as the distance between the stations increases the difference 
between the two types of loss becomes less and less The heat which 
is generated is not proportional to the losses. Other things being 
equal, the iron radiates its heat much better than the conductors, 
which are packed in thick insulating coverings © The heating effects 
will therefore differ more markedly than would appear from Figs. 
4 and 5 at first glance. Naturally there will be an exchange of 
heat between the iron and the conductors ; this exchange must pass 
through the insulation and prejudicially affect it, thereby shortening 
its life. 

The question therefore arises as to whether the thermometer is a 
suitable instrument for determining the temperature of all kinds of 
machines, and whether the results in all cases will be equally accu- 
rate. It is plain that this is not the case. The facts, which have 
been set out above, show that it is impossible by ascertaining the 
temperature of the outer surface of the iron to have any accurate 
idea of the conditions that prevail in the inside of the machine, 
where the insulation may in places have to withstand much higher 
temperatures. Fig. 5 shows that for a motor without commutating 
poles the losses in the iron are much greater than those in the copper ; 
the thermometer may in this case give sufficiently accurate results. 
Fig. 4 shows that the opposite is the case with a motor with commu- 
tating poles ; the measured temperature will in this case be that due 
to the heat, largely conductive, which has passed from the copper to 
the iron. The difference between the measured and the actual 
maximum temperatures will therefore be completely different in the 
two cases. It will depend on the distance between the stations, and 
also on the type of construction of the motor—i.e., whether it is 
ventilated or unventilated. It is impossible to measure the tem- 
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perature of the armature winding directly by a thermometer in the 
closed type of traction motor in consequence of the thick layer of 
insulation around the conductor ; errors of 50 or 100 per cent. could 
easily be made. It is only in rare cases that anything of the kind 
would be possible, and even then any exposed part would be liable 
to be cooled to a greater extent than the buried portion of the con- 
ductor. It is very difficult to measure the temperature of the iron 
accurately. lt is often impossible to put the thermometer on the 
iron. In the older type of motor with broad brush-holders it is 
impossible to get at the armature from the commutator side. The 
temperature of the commutator can be measured, but this is very 
inaccurate, and depends largely on the conditions of commutation 
With large motors of the open type these difficulties do not exist ; 
but the time-constant must be considered, as in all thermometric 
measurements. 

On the other hand, it is quite simple to determine the temperature 
by the resistance method. It used to be said that this method was 
difficult, and that very low resistances could not be accurately 
measured. It is not necessary to determine the whole resistance of 
the armature. Ilt is quite suthicient to select some part of the wind- 
ing. Two segments of the commutator should be selected and 
marked carefully. With armatures having series or series-parallel 
winding, as is usually the case with large machines, uneven equalising 
currents should be avoided by raising the one section of the brushes 
or by allowing them to press on a strip of insulating material ; this 
can usually be done in a few seconds. With tramway motors, which 
have wave winding,:this is unnecessary. The measurement can 
begin directly the ‘machine stops; an exact heating curve can be 
constructed either in the laboratory or in actual working, as has 
been done on the Berlin tramway. As for the alleged difficulty of 
measuring very low resistances, it is possible in ordinary work with 
the improved Thomson apparatus to measure resistances as low as 
0-001 ohm ; and in traction work, armatures with resistances lower 
than 0-1 ohm are very rare. In measurements on traction motors, 
which require to be very accurate for the determination of the whole 
resistance of the armature, it is possible to have properly made 
double-pole contact pieces, which can be put in the brush-holders 
when the carbóns have been removed. If this device were used on 
different machines it might be poasible to have an error, correspond- 
ing to two segments of the commutator. Lengthened tests were 
carried out on an armature for 500 volts with 165 segments ; it was 
found that with an error of even four segments the error in the 
resistance was only 1 percent., which corresponds to an error in the 
temperature of 2} per cent. If with series armatures, p is the num- 
ber of the poles, z the total number of the segments, f the error in 
the segments, then the percentage error will be 100 p?f? =. Tf there 
is an crror of four seements the resulting error will be 0-94 per cent. 
which agrees well with the experimental result, and can in practice 
be neglected. The smaller the number of segments the greater will 
be the error. 

The foregoing considerations seem to show that machines of the 
same nominal out put may give very different performances according 
to the conditions under which they are set to work, and the resistance 
method, seeing that it depends on the actual internal temperature, is 
certainiv likely to give a better idea of the rating of the machine than 
any thermometrie method. Any rating, too, which is based on the 
results of an hour's run, is likely to give misleading results. 


Increasing the Evaporation in Boilers.—In the * Journal ` 
of the American Socicty of Mechanical Engineers reference has 
been made to a new device developed by Mr. C. Hering, which 
is said to increase considerably the evaporating capacity of 
boilers. According to Mr. Hering’s theory there exists outside 
the boiler-plate a thin film of gas, which is formed whenever 
a flame plays on the outer surface of an evaporating vessel. 
the liquid inside being at a very much lower temperature than 
the flame. Such a film offers an enormous resistance to the 
passage of heat. Thus, if the flame temperature is 1,300°C. 
and that of the water 100°C. there is a fall of 1,200°C. in the 
film, which, however, is estimated to be not more than 0-005 in. 
thick. This resistance, it is stated, can be diminished by form- 
ing lugs on the flame side of the boiler surface, their length and 
diameter being such that their ends approach a dull red heat. 
The best dimensions and spacing for such lugs are discussed 1n 
detail. Tests have shown that the rate of flow of heat through 
the base of a vessel provided with lugs was 27 times as high as 
in a vessel without lugs. 
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Calculation of Performance of Induction Motors 
Working in Conjunction with Flywheels and 


Slip Regulators. 


By HERBERT VICKERS, M.Ené. 


(Concluded from p. 295.) 


Summary.—The author deals with the subject mathematically, taking the two cases of continuous sJip regulator and intermittent slip 
regulator ; also the automatic slip regulator and the Ward Leonard system. Numerical examples are given. 


We will now derive an expression for t! e R.M.S. horse-power 
or R.M.S. power. 
Let 
t,=time in the pass, till regulator comes 1n. 
t,=time till end of pass from beginning of pass. 
t,=time in interval that the motor is on the regulator. 
t,—time till end of the cycle. 
The power in time ¢, at any instant 
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The instantaneous power in time 
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A corresponding expression for the interval ,—t, as{this 
applies, and a similar expression to the first for the last part of 
the cycle. For example, the speed in the third part of the 
cycle 
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Again, for the last period 
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and the torque 
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It will be noticed that this is the same product on form as for 
the first period, and the result will be obtained, if in that 
expression T, is interchanged for T, and f/a for c/a ; we for œw. 

The R.M.S. power 
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It is simpler in any given case to square the ordinates at eac 
point and find the area with the planimeter. Then find the 
mean ordinate and take the square root. 


THE WARD LEONARD SYSTEM. 


We will consider next the case of the electric winder operating 
on the Ward Leonard system with a flywheel provided on the 
induction motor shaft, and an automatic slip regulator in the 


Totor circuits. 
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Fig. 4 represents the B.H.P.-time diagram for an electric 
hoist. The speed-time curve is also shown. 

It is hardly worth while to calculate the speed between A 
and th» time wh n the egra or comes in, the time is 
so short, but to make the calculations complete we will attempe 
to calculate it. 

Let W=output at B. 
t,=period of acceleration in seconds. 


The power equation is 
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The solution of this may be obtained approximately aa 
follows :— 
Let w=a when t=o, and let w=ue-2’, so that w=a when 
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This expression is not of much use, but it represents the 
manner in which the speed of the induction motor falls during 
the accelerating stage of the winding cycle of the direct-current 
motor. 

We must next find the speed and output during the remainder 
of the cycle for the induction motor. 

The power equation is 


Te —I OyO. 


C=rate of increase of power with time on the accelerating part 
of the curve. 
In this part of the cycle, the torque of the motor is constant. 


dw T C 
de T° TT = 


w 

To solve this, let w =vt, 
then 
_ The equation may then be written 
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where K=constant of integration. 
When t=1, the time when the regulator comes in, w=w}. 
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Neglecting the second term, which does not usually affect 
the result sensibly, 
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This equation holds up tothe peak. The output is constant 
from C to D, and our equation -becomes 


To—l—-w=E, 
alt 
where E = constant output. 


This equation is exactly similar to equation (15) and is 
solved in the same way. 


Safety Devices for Electric Ginnes” 


l By C. RITZ. 

The regulations of the German Electrical Engineers’ Union state 
that it is possible to allow an occasional overload on conductors 
that supply an intermittent demand, but that no greater heating 
must result than would arise from the steady normal load. It is 
further stated that the fuses must correspond to the working current 
and yet must not be of greater carrying capacity than those which 
are su'table for the steady load. With intermittent loads there is a 
tendency to choose conductors which are not of sufficient size to 
Carry the surge curents permanently, i.e., to disregard the rush of 
Current at the start: fuses must, therefore, be chosen to carry such 
current, and this does not seem to be allowed by the regulations, 
Thi rise of temperature ought not tò exceed the permissible value. 

ls happens approximately when the quadratic mean value of the 
r current does not exceed the value of the permissible steady 
EA In a typical case, considered as representing average 
i ions, the quadratic mean value of the whole current works 
-us as being 0-82 of the steady current, and in such a case the 


* Abstract le i “ as cece as 
Heft 46, 1917. of an article in the “ Elektrotechnische Zeitschrift, 
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conductor will be of ample size. (It must be understood that in 
calculating this quadratic mean value, the interval of repose is 
taken into account.) The regulations would seem to prescribe that 
the fuses should correspond to 0-82 times the normal current. But 
in this case, how are they to carry the rush of current, which would 
probably be 2-5 times as great as the quadratic mean value ? In 
such a case, there is a tendency to use fuses that are too heavy. 
In installations in which continuity of service is of importance, the 
matter of fuses must be taken cautiously in hand. The expenditure 
on fuses in these cases becomes serious, and some substitute for 
fuses has to be found, which usually takes the form of an overload 
relay, a device employed for many years in Maximum cut-outs. 
The relay must. be in a position to act as soon as the recurring over- 
load begins, but there must be an interval before it effects the 
cut-out: this interval must be longer than the period during which 
the normal overload lasts at the moment of starting. This momen- 
tary overload does not cause an excessive heating of the cables 


beyond that allowed for in the design of the installation: it is 
-rather when current rushes of the nature of a short-circuit take place 


that the release must be effected. The relay should have a double 
property: it should act only slowly in case the normal overload 
lasts over too long a period, but it should also act suddenly in an 


emergency, if there should be a rush of current, several times that 
corresponding to the normal overload. 


The device employed by Siemens Schuckert works is shown in the 
diagram, and consists of a relay with a rotary armature. The force 


_ of attraction, acting on this armature, is counterbalanced by a spring 


f- Ifthe relay is about to act, the arm S, attached to the armature 


DIAGRAM SHOWING THE DFSIGN OF THE SIEMENS-ScHUCKERT ('UT-OUT. 


A, strikes against H, which tends to check its movement, and which 
is constructed like an ordinary watch. This checking movement 
prevents the further motion of S, which, however, resumes its move- 
ment as soon as a paw! is lifted inside the watch. The arm which 
lifts the pawl can be rotated by turning the case of the watch. and 
in this way the time of action can be regulated. A scale is provided 
which shows the amount of the adjustment. If the armature is 
finally released, the piece z strikes against x and causes the contact k 
to open. The instantaneous cut-out with heavy current rushes is 
caused as follows. The contact piece on JW is of the nature of a 
spring: in the case of heavy current rushes, the tip of this spring 
is bent to such an extent that S slides past and effects the cut-out 
at once. At the end of the operation the spring f pulls the various 
parts into their normal positions. A regulating screw adjusts the 
power of the spring f, and thus the apparatus is calibrated to cut 
out at any desired current. 

If a crane is driven by several motors a relay is provided for each 
motor; all the relays are mounted in a single box, and act on the 
same contact. . 
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Contract Prices. 


A subject which is exercising the minds of those who are 
looking forward and who have to deal with engineering 
jobs is that of contract prices during the period of recon- 
struction—1.e., during the period when the price of material 
and rates for labour may be varying somewhat rapidly. 
Attention was drawn to the subject recently in an interest- 
ing Paper read by Capt. W. P. Diasy before the Institution 
of Electrical Engineers, and followed by a discussion, of 
which we give an abstract in our present issue. In this 
Paper reference was made to previous abnormal periods, 
such as that of 1872-1875, following the Franco-Prussian 
War. Although conclusions cannot now be safely drawn 
from these periods, owing to the fact that the present dis- 
turbance has been so very much longer and so very much 
greater, yet it is interesting to note that after 1871 foodstuffs 
did not revert to their pre-war value until four years after 
the close of hostilities, that wages in neutral countries took 
three to seven years to revert to their old values, that wages 
in the defeated country remained below those in the 
victorious country until 1876, and that wages rose both in 
the belligerent and neutral countries after the close of 
hostilities. We do not doubt that somewhat similar effects 
will be experienced after the present war, though we doubt 
if wages will show a tendency to rise. They have reached 
such an abnormally high figure during the war that we can 
scarcely expect them to rise still higher when labour is 
released from the Army. 

Whatever the position may be, there certainly will be no 
steady values, and this will render the quoting of prices 
for tenders a very difficult matter. In order to overcome 
this difficulty Capt. Dicsy proposes that a sliding scale 
should be adopted, depending on the prices of certain 
materials and the prevailing rates of wages. In the dis- 
cussion suggestions were made that some such rate as 14 per 
cent. variation in the contract value should be made for 
each shilling per week by which the rate of labour is 
increased by authorisation of the Government, and that an 
average figure might be taken for labour generally, instead 
of taking the wages paid to each of the grades. There is a 
good deal to be said in favour of the latter suggestion, as it 
is difficult to say just to what extent the various grades of 
labour enter into a large job. The view was also expressed 
that any such method of tendering should be made obli- 
gatory, and not left to be optional, because the purchaser 
naturally prefers a fixed price, and, therefore, if certain. 
firms quoted fixed prices and others quoted on a sliding 
scale, the latter would fail to secure the contract. We are 
inclined to doubt this view. It must be remembered that 


under war conditions prices have been rising, and therefore © 


have always been against the manufacturer. The tendency 
. has been for the purchaser to be the gainer. So much has 
this been the case that purchasers have been willing to meet 
the manufacturer in many cases so as to make good an 
unjustifiable loss. During the reconstruction period prices 
will tend to fall, so that if a fixed price is quoted the advan- 
tage, if any, will be to the manufacturer. It appears to us 
that the purchaser will probably see the advantage ‘of a 
sliding scale contract. | | 
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There are, of course, certain difficulties in working ons 
basis of this kind. For example, from when should the 
variation take effect? We think it is most reasonable thst 
variations should take effect from the date of the tender 
Between this date and the actual date of getting to work 
there may elapse a very considerable interval. There mus 
inevitably be delay between the receipt of the tender and 
its acceptance, and after this some time must be spent in the 
preparation of drawings, and possibly in the provision of 
tools. In reconstruction days, however, even this will no 
necessarily bring us to the time when work may be con- 
menced. There will certainly be a rationing of material, 
and on that account we may expect priority certificate 
to be in force for the materials to be used. There may be 
delay in obtaining a priority certificate, and even when this 
has been obtained there yet remains the obtaining of the 
mater al itself. It follows, therefore, that a considerable 
interval may elapse between the delivery of the tender and 
the actual commencement of work. If the work is exten- 
sive, it May run over a year or two years, or even more, 


‘ during which time there will be a continual variation ol 


prices. | 
There is the further question of stocks. If a manufac. 


turer secures stocks of material, and the material then rise: 


in price, he gains an advantage over the manufacturer who 
has to use material purchased at a later date. On the other 
hand, if the manufacturer purchases stocks on a falling 
market he purchases to his disadvantage. This point ha: 
already been considered by a Government Committee. It 
appears to us that the manufacturer should be free to quote 
including material from his stocks, or material which mav 
be purchased when required at market prices, whichever is 
most acceptable to him, sy 

There are, no doubt, many details which would require 
working out before a sliding scale could be adopted which 
would work smoothly. We think, however, it is certainly 
desirable that an-attempt should. be made to work on these 
lines; otherwise the manufacturers of this country may lay 
themselves open to tendering for work on prices which are 
too high, and thus put themselves at a disadvantage with 
manufacturers in enemy countries, “where labour will 
probably be paid at lower rates than in Great Britain. 


—EE———————— 


Review. 

A Text-Book of Physics for the Use of Students of Science and 
Engineering. By J. Duncax, Wh.Ex. M.I.Mech.E. and S. G. 
STARLING, B.Sc., A.R.C.Sc. (London: Macmillan & Co.) Pp 
Xxiil.+1081. Price 158. (also issued in separate parts). 

The range of treatment is adapted to suit students in the 
intermediate stage, being such (to quote from the authors 
preface) as to cover the standard of the Intermediate Exami- 
nations of London University and Grade I. of the examination 
in Electrical Engineering by the City and Guilds of London 
Institute. A special feature of the book is that it is written 
to meet the requirements both of those interested in the purely 


atte 


observation might be merely tedious did not one recollect the 
notorious tendency of the practical man to despise theory. 


{ 
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The fact is that the acquirement by the same person of a wide 
and sound knowledge of both practice’ and theory is a very 
difficult and rare one; and, perhaps, the practical man’s 
affected distrust for theory i is merely a sort of moral camouflage. 

Limitations of space must inevitably present difficulties in 
writing a book of this compound type. It appears a sound 
tule to lay down that applications of wide use should be 
included, even though their scientific basis should be intrinsic- 
ally difficult to treat, and such as in a purely scientific treatise 
would be relegated to a more advanced stage in the student's 
course. This principle i 18 generally satisfied in the present book. 
The only exception we can recall is in the omission of a chapter 
on wireless telegraphy. 

The book is divided into five parts, dealing respectively with 
Dynamics (pp. 309), Heat (pp. 223), Light (pp. 126), Sound 
(pp. 104), Magnetism and Electricity (pp. 273). The large 
proportion of space allotted to dynamics is in our opinion a 
safe and wise measure. The student too often fails to appre- 
ciate the importance of the function of this subject as a gate- 
way to all the physical sciences. This part is admirably done. 
We may note the inclusion of Bow’s notation, the link polygon, 
pressure energy in liquids and Bernouilli’s theorem, and loaded 
governors. 

Under the heading of Heat are excellent chapters on fuel 
and fuel calorimetry, and on steam engines and internal com- 
bustion engines. 

In the part on Light will be found accounts of instruments 
and devices sach as erecting prisms, immersion objectives, the 
constant deviation reflecting prism, prism binoculars, and 
range-finders, the inclusion of which heightens considerably 
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the value of the book. The Pulfrich RerracLOmeter might 
perhaps have found a place too. 

The part devoted to Sound strikes one as aier less closely 
related to engineering problems than it might be. Reference 
might: have been made to a number of matters such, for 
example, as the critical speeds of running machinery. 

The last part is that on Magnetism and Electricity. The 
treatment is in general most commendable, though excep- 
tion may be taken in respect of a few points. The dis- 
tinction between iron and steel is not so absolute as might be 
gathered from p. 822. Mild steel, so important in dynamo 
construction, does not differ very greatly in magnetic pro- 
perties from the best soft iron. The omission of mild steel 
from the curves in Fig. 763 is ə defect. In the chapter on 
thermo-electricity it is wrongly stated that all couples obey 
the parabolic law of variation of E.M.F. with temperature ; 
but this is not true for a couple like that of platinum to plati- 
num-rhodium, so widely used in thermo-electric pyrometry. 
The chapter on the dynamo and motor falls below the general 
high level of the book, and should be revised and brought up 
to date in a future edition. 

The book is amply illustrated and stocked with examples ; 
and a large number of experiments, 223 in all, are described 
with satisfactory detail, many being suitable for work in the 
laboratory. It is very free from misprints (we may note one 
on page 1035, where the wave-length of violet light is given 
as 0-4 x 10-6 em.). 

We have no doubt that this treatise will prove of the greatest 
help to students of either of the types indicated in the title 
page. D. OWEN. 


Automatic Telephones at Australia House, London. 


In addition to the Post Office instruments, a system of automatic 
telephones for inter-office communication has been installed at 
Australia House, London, the new home of the Commonwealth 
Government, which was officially declared open by His Majesty the 
King on Saturday last, August 3rd. 

The equipment of the automatic exchange, which has been working 
for over 12 months, is for 80 lines, but the racks fitted provide for 
200, At present 74 telephones are in use That such installations 
are valuable labour-savers may be gauged from the fact that these 74 
telephones make nearly 600 calls per day. 

The automatic exchange is located in a small room on the fourth 
floor, from which eleven 10-pair lead-covered cables radiate to eight 
distribution boxes fitted in convenient parts of the building. From 
these distribution boxes a twin lead-covered cable is run to each 
telephone. The cables and the office wiring are of 10-pair conductors, 
enamelled, cotton covered and waxed and lead covered. In cabling, 
use is made generally of the ventilation ducts over the corridors, 


and of two ventilation shafts, one on the Strand side and the other — 


on the Aldwych side of the building. Ample provision is made in the 
cables to the distribution boxes for future growth, the single pair 
cables being run as new telephones are fitted. This arrangement 
gives great flexibility, and especially facilitates the removals which 
take place in large office blocks, owing to rearrangements of staff 
with the growth of the business. In such cases an official can retain 
his original telephone number, which is a great convenience. In 
some cases, where two officials share a room, but where the traffic 
does not warrant two lines being run, instruments are fitted in 
parallel in order that either can use the telephone without leaving 
his desk. 

The system which kas been installed is unusually interesting from 
the fact that all the operations of number selecting and connecting, 
ringing and disconnecting are performed by simple telephone re lays 
of the same kind as those employed in ordinary manual telephone 
exchanges, A relay also is a device with which every telephone 
engineer is familiar. No electro-mechanical swite hes, usually 
essential to an automatic telephone system, are employed. The 
maintenance charges of such apparatus are claimed to be low, 
because mechanical wear and tear has been reduced to a minimum. 
The relay armatures work on a substantial knife edge, and have a 
movement of less than 1/32 of an inch. The relays require no oiling 
or cleaning. 


The requisite energy for talking, signalling and operating the 


relays is obtained from a 24-volt battery:of accumulators, fitted in 
duplicate to enable one set to be used whilst the other is under 
charge from the electric supply main. 


a 
‘ 
aa 
[n " 
< — + 
= - 
oe e 
a 
a 
ad 
- 
. 
9 
2 
‘ = 


Fic. 1.—GRENERAL View OF RELAY AUTOMATIC TELEPHONE 


INSTALLATION. 


The telephones in use are of three patterns: Standard desk set, 
desk set with hand combination and wall set. Fitted to each instru- 
ment is a dial, by the manipulation of which connection may be had 
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with any other number on the system. The method of operation is 
as follows :— 

To call number “ 64,” for example. The caller will first remove 
his telephone from the rest, place the tip of his finger into the hole 
through which * 6” can be seen, and pull the circular plate round 
until his finger strikes the stop. The tinger is then removed, when 
a spring returns the circular plate to its normal position. A similar 
operation is performed for the second digit, except that in this case 


IN, trunk 1, completing the connection between Nos. 281 and 347 
When the connecting relays have energised, the selector connector 
No. l on ovt, trunk 2, de-energises and releases the selector and 
marker for other calls At the 4 and B feed, ringing is then con- 
nected to the called line and is cut off immediately the called sub- 
scriber answers. The two subscribers are connected by a “ Stone” 
system transmission circuit. 

The connection is released by the opening of the holding cirewt 
of the connecting relays when the calling 
subscriber hangs up his receiver. If, how- 
ever, the called subscriber hangs up first, 
EREE the connection will be released, after a 
ERE delay of approximately one minute, pro- 

viding that the caller has not cleared in 
the meanwhile. 

It is understood that this delayed 
release by the called subscriber is pro- 
vided where the plant is unattended, and 
that a back release alarm can be titted 
instead if required. If the wante: 
number 's engaged, the selector and 
marker release and busy-back are con- 
nected to the calling line at the 4 
and B feed. A thermostatic timing 
device is fitted to each ouT trunk to 
notify faults or errors in dialling and to 
restore the relays to normal under 
abnormal conditions. Provision is made 
at the selectors to render ineffective 
accidental impulses sent by the gub- 
scribers’ switch hook | 

A feature of the system is that forth: 
particular installation of 200 (maximum) 
stations, only two selectors are used 
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IG calls. lt is also interesting to n 

Fic. 2.—ScHEMATIC DIAQRAM OF SINGLE STAQE (3 DIQIT) EXCHANGE WITHOUT TRUNK LINKS. that the selectors are cut out of the 


the finger tip would be placed in the hole opposite “ 4.” Should 
there be a third digit to the required number, the operation would be 
again repeated in a similar manner If the wanted number be 
“engaged,” an intermittent buzzing sound would be heard in the 
telephone The caller should then replace his telephone on its rest 
for a few moments and call again. 

Fig. 1 shows a general view of the plant at Australia House. Unit 
construction is employed, the relays being mounted and wired in 
groups. This arrangement certainly simplifies the installing of the 
apparatus and facilitates extension by units of 10 lines without 
interfering with the existing equipment. 

Fig. 2 shows a schematic diagram of the trunking principle. 

Primarily the subscribers are divided into five-line groups, each 
having access to a number of links which are common to both out- 
going and incoming calls. In practice two five-line groups are 
assembled on a common frame to form a 1()-line unit. 

It is interesting to note that the selecting apparatus commences 
operating before any calling impulses are sent. We will suppose 
that subscriber No. 281 calls subscriber No. 347. When the calling 
subscriber takes his receiver off the hook, the line relav LE, associated 
with his line, closes a circuit, resulting in the first available connecting 
relay LC energising and connecting the calling station No. 281 to, 
say, link 1, which it is assumed is disengaged, whilc at the same time 
the connecting relay OTC is energised and connects link 1 to our, 
trunk2. A relay A at the 4 and B feed of out trunk 2 now energises 
also cut-off relay CO of No. 281, which releases the line relay LF. 
No. 28 would now proceed to dial for No. 347. When the dial plate 
is released for the hundreds impulse, out trunk 2 will at the first 
impulse obtain exclusive connection with selector 1, if it is dis- 
engaged, via selector connector I. The dialling of the three digits 
will set a train of impulse relays in the selector which act as inter- 
mediaries to energise particular relays for the required hundred, ten 
and unit, and, in conjunction with a group of relays, call the marker, 
establish a marking circuit, particular to No. 347, terminating on 
the LC relays of that line. 

As a result, the LC relay on the first idle link—say No. 1—in the 
the five-line unit, which includes No. 347, will energise, also the 
associated JTC relay, thus connecting No. 347 to link 1, and link 1 
to IN, trunk ]. At the same time, connecting relay OT-IT in the 
trunk-connecting group will energie and connect ovt, trunk 2, to 


speaking circuit as soon as connection 
between subscribers is made. 

The installation has been supplied and titted by the Relay Auto- 
matie Telephone Co. (Ltd.), Marconi House, Strand, London, W.C., 
to whom we are indebted for the foregoing description and illus- 
trations. i 


The “Embargo” Strike. 


RY A TABOUR CORRESPOND PRT. 


There is no truer statement than that one-half of the world does 
not know how the other half lives. Particularly is this true in the 
world of industry. lf workpeople fail to appreciate the value of the 
services the employer renders to the community and the difficulties 
and worries of his position, it is equally true that employers are 
unacquainted with the problems and difficulties, the outlook and 
ideas of the workers. And though it would be too much to hope 
that I shall succeed in bringing employers to agree with the workers 
point of view, it may be possible to assist them to an understanding 
of the workers’ position. 

The recent “embargo ” strike may be taken as an illustration of 
the ignorance which: prevails as to the attitude of the skilled workers. 
I am not concerned to defend the strikers in Coventry and Birming- 
ham, but it is worth while trying to show that, there was more in the 
strike than met the eye. It will be remembered that a year or % 
ago the Government abolished “leaving certificates.” There fol- 
lowed upon this a good deal of “ poaching ” by employers for skilled 
workmen. Hence the policy of the ‘‘ embargo,” under which 
arrangement skilled labour was to be “ rationed.” This decree was 
put into operation apparently without the knowledge of the work- 
people. At the time of the Coventry outbreak it had been applied 
to about 100 firms. But the workmen did not know that; they 
were ignorant as to how far these secret instructions extended. 
They suspected that universal application was intended, and for 
some subtle intent or motives injurious to their interest. The 
“embargo ” was applied to three firms in Coventry, and an un- 
fortunately worded notice put up in one of these shops was the first 
the men had heard of the scheme. The demand of the men was for 
the withdrawal of the “embargo” not as a final measure, but in 
order that the whole question should be discussed by those affected. 

The prior blame attaches, not to the men, but to the Ministry of 
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Munitions, for taking action without even going to the trouble of 
consulting the workpeople whose labour they were going to ration- 
Employers will fully appreciate the feelings of the men against 
action being taken over their heads and without their advice and 
co-operation being sought. It is generally assumed that the Ministry 
had invited co-operation, but its own published statement makes 
the position clear enough. The Trade Union Advisory Committee 
(consisting of trade union officials) * had the scheme fully explained 
to them this spring. They were not asked to agree to or to approve 
of the scheme. The Ministry expressly stated that the responsi- 
bility was the Government’s.”’ 

It will be agreed that this high-handed method of dealing with 
difficult industrial questions docs not conduce to smooth working 
in the munition shops. When we bear in mind that as the war has 
proceeded the position of the skilled craftsmen has been steadily 
undermined and his future jeopardised, when we remember that 
promises have been made which have not been fulfilled, as, for 
example, the promise a year ago to amend the Munitions of War 
Acts so as to give statutory sanction to the pledge for the restora- 
tion of trade union customs, it is not surprising that suspicion and 
irritation exist and that the embargo policy, accidentally coming to 
light in Coventry, led to trouble 

This mistrust is widespread. It is by no meaps confined to a few 
extremists, but is shared by a large body of workers of moderate 
views. The roots of this feeling lie in the methods of the Ministry 
of Munitions. So far as the recent strike was concerned the need 
for utilising skilled labour to the fullest extent 
was not really in dispute. The fundamental 
point at issue was the way in which the scheme 
was carried through, 

What. is the solution of these difficulties ? The 
men themselves have supplied the answer. They 
do not suggest anything with which the most 
sober -minded person could not agree. During 
the dispute the Birmingham and District Joint 
Committee of Engineering Trade Unions issued a 
statement, one passage of which contains a solu- 
tion: *‘ The whole difficulty can be overcome by 
the Ministry raising the embargo for a few days 
and at once setting up a Committee composed 
of an equal number of representatives from the 
Birmingham and District Engineering Employers’ 
Association, the skilled trade unions, and, if they 
so wish, the local representative of the Ministry, 
who shall see that the available skilled labour is 
being fairly apportioned amongst the firms, 
having regard to the urgency of their contracts, 
and that any surplus, should any be available, 
is used to the best advantage” Briefly, the men 
suggest that these questions should be left to 
local joint bodies of the employers and employed ` 
affected. Had this democratic method of treat- 
ment been adopted as the regular procedure 
many of the industrial troubles of the war would 
never have arisen. Until the workers are given 
an opportunity of taking part in determining 
the ‘conditions under which they work, unrest 
will remain. The proposals of the Birmingham men for decentral- 
isation and joint working in the district, it will be noted, are in the 
spirit of the Whitley Report. 
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Electrically-Welded Ships. 


— 


Particulars are now available of the interesting—and completely 
successful—experiment in rivetless shipbuilding, carried out at a 
yard on the south-east coast. The first steel vessel constructed 
entirely without rivets was recently launched in the presence of Lord 
Pirrie, the Controller-General of Merchant Shipbuilding, and other 
representatives of the Admiralty and the War Office. She has since 
been in service with full cargo during exceptionally rough weather, 
answering satisfactorily in every way to the severe tests imposed. 

The object of the experiment, to which considerable importance 
was attached by shipbuilding authorities, was to prove the ability of 
welded construction to withstand the strains peculiar to a ship at sea. 
This principle having been established, it is not proposed altogether 
to dispense with riveting, which in certain sections is cheaper and 
quicker than welding ; it is intended, however, that future vessels 
should be a combination of riveting and welding. The United States 
Shipping Board, for instance, having been in close touch with the 
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experimental work, are making arrangements for the construction 
of a number of 10,000 ton standard ships, in which the use of rivets 
will be reduced to 2§ per cent. of the number originally required. 

The recent progress achieved in electric welding by means of the 
flux-coated metal electrode process, and its successful use at Ad 
miralty dockyards and elsewhere in the construction of fitments and 
superstructures of various vessels led to permission being obtained 
for the erection of a standard barge, with riveting eliminated ard 
electric welding substituted throughout. Such a craft, it will be 
observed, is exposed to considerable rough usage in dock, besides 
being subjected to severe towing strains. 
already available on site, this barge differs in no way from the 
standard riveted type with lapped joints, excepting that the hull 
plates were arranged for clinker build and plate edges joggled to 
permit horizontal downward welding in order to reduce the amount 
of overhead work, which is more difficult of execution. 

The vessel to be welded was 125 ft. between perpendiculars and 
16 ft. beam, with a displacement of 275 tons. The hull was rect- 
angular in section amidships, with only the bilge plates curved, 
It'was built upof 71 transverse frames, and contained three bulkheads, 
those fitted fore and aft being watertight and the one amidships 
non-watertight. The shell plating was jin. and ¥ in. All joints 


were lapped in the manner described. 

Curiously, the first day’s work was poor, though all the operators 
were first-rate men, with extensive experience of electric welding in 
the shops and minor repairs and structural work at shipyards 


This 


INTERIOR View or ELECTRIC WELDED VESSEL SHOWING ATTACHMENT OF SIDE AND BILGE 
PLATES AND LONGITUDINAL STRINGERS TO TRANSVERSE FRAMES. 


was probably due to the novelty of the undertaking and to the 
position—lying flat on the keel—which they had to adopt to get to 
the joints. Ina few days, when they became accustomed to the job, 
the speed and quality of the work improved to equal workshop 
standard practice. With the more difficult welding, such as the 
vertical butt joints on each shell plating, and overhead work under- 
neath the keel and on bilge plates, it was noted that the quality of the 
welds was excellent. For this overhead work special electrodes were 
employed and proved well worth the slightly increased cost. All 
watertight joints up to and including the underside of bilge plates 
were continuously welded both inside and outside, the other water- 
tight joints being welded continuously on one side and tack welded 
on the other. On the shell plating, the continuous welding was on 
the outside in all cases. 

For internal non-watertight joints and frame construction tack 
welding was adopted, the length of welding being carefully calculated 
to give a margin of strength over a similar riveted joint. 

Taking all positions of work into consideration, the average speed 
was 4 ft. an hour at the commencement, while towards the end of 
the work an average of 7 ft. an hour was easily obtained. 

Some interesting details are provided of the comparative cost of 
the electrice welded and riveted barge. In labour, 245 man-hours 
were saved in construction, which can easily be improved on in 
future work. More than 1,000 Ib. of metal was saved owing to the 
absence of rivets, but greater economy will result when the design is 


In order to utilise material. 
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modified to suit electric welded ship construction. 
welding was £301, detailed as under :— 


Electrodes ~dcspiderSe ee aceasta aes £178 
Electric current .......cccccccccseeees Pass baat 6l 
Men’s time.........ccccsseccccsces an rnEeE 62 

£301 


It is realised by the Admiralty experts that. the proportion of cost 
for electrodes is high, but this is mainly due to the present limited 
demand. Demand and competition will have the usual effect, and 
sould reduce the cost of this item by at least 60 per cent. It will 
then be possible to build a vessel of this size with an estimated saving 
of from 25 to 40 per cent. of time and about 10 per cent. of material. 

It is interesting to add that, as a result of this demonstration, the 
vard has prepared a new design of barge, in which it is proposed to 
incorporate electric welding and riveted construction to the following 
extent :— 

To be welded. To Le riveted, 
Floor riveted to frames. 
Beam knees to frames and beams. 
Frames clear oi shell seams. 


: Coamings. 
Shell seams to frames. 
Deck butts to beams. 


| 

Bulkheads (including boundary | 
bars). 
Keel plate butts to be welded | 
overlaps. | 


After shell seams welded. 


Parliamentary Intelligence. 


The Fuel and Lighting Order.—In reply to a question, the President 
of the Board of Trade (Sir Albert Stanley) stated in the House of 
Commons on Monday that a short form of the Houschold Fuel and 
Lighting Order had been printed. 

The short form would embody the chief points of the Order in which 
consumers are interested, and was being circulated to coal merchants 
and gas and electricity undertakings throu shout the country. Inasmuch 
as consumers would have to approach those three sources of fuel and 
lighting supply for their application and requisition forms, it had been 
decided that that was the best method of distributing the notice to 
consumers. i 

Royal Assent.—On 30th ult. the Royal Assent was read to the 
following Acts of Parliament :— 

Expiring Laws Continuance, Electric Lighting Orders Confirmation, 
Aldershot Gas, Water & District Lighting, Morecambe Corporation, 
Londonderry Corporation, County of London Electric Supply Co. 


Se 


Legal Intelligence. 


Stoke-on-Trent Corporation v. S. Triner. 


At the recent Staffordshire Assizes, plaintiff Corporation sought to 
recover from defendant £182 damage done to a weighbridge and an elec- 
trical converter rotor in November, 1916. 

It appeared that Mr. Cuthbertson, resident engineer at Stoke station, 
wanted the machine repaired. and asked defendant fcr an estimate for 
its removal from the works to the railway station. Defendant undertook 
to remove the machine. and discussed the way in whick it should be taken 
out with Mr. Cuthbertson. The latter said that the Corporation would 
take full responsibility until the machine was properly loaded, after which 
the responsibility would fall upon defendant. Defendant ag eed to 
remove the machine fo: £3. 103.. but on one route the wheels of his tractor 
sank in a cable trench. Next day defendant decided to proceed ‘by the 
weighbridge road. On one side of the weighbridge was a space of 5 ft., 
but the driver of the tractor seemed to turn on the other side near the 
weigh-house. The platform of the weighbridge was broken in, and the 
off wheels of the tractor went into the pit. The converter-rotor was also 
damaged. The actual cost of repairs was £182. and the Corporation 
alleged that defendant was neg!igent in driving over a weighbridge which 
he knew had only acapacity of 5tons ; that if he was right in driving over 
it, he was negligent in driving over it in such a way as to put more weight 
on the weighbridge than he need have done: that if he had to drive over 
t 1e weighbridge at all, he should hav: protected it by putting timber over 
it So as to avoid damage to it; and. further, that defendant had an 
alternative road by which he would have avoided the weighbridge 
altog ther. Defendant pleaded that whatever he did was done under the 
direction or with the k 1owledge of Mr. Cuthbertson, and that with regard 
to putting timber or some other protecticn on the weighbridge, it was the 
duty of the Corporation to do that. 

After hearing the evidence on both sides, Mr. Justice LAWRENCE gave 
judgment for defendant, and said he could not say it was negligence to 
choose the one road rather than the other. seeing that Mr. Cuthbertson 
agreed that if the two off wheels of the tractor were the only wheels to 
pass over the weighbridge all would be well. On the other hand, he 
warned defendant about the existenc > of the el -ctric cables on the “ scran” 
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way. It seemed to him quite reasonable for defendant to say, “Wel, 
I am not going to run the risk of damaging those cables.” It was impos- 
sible for him to proceed by the weighbridge way without some part of the 
tractor going over the weighbridge. He could not hold that it was 
negligence on defendant’s part : he did the very best he could, and there. 
fore he gave judgment for hin with costs, 


Re A.E.G. Electric Co. (Ltd. )—Mr. Justice Younger has adjourned 
the petition by the Board of Trade to wind up under the Trading with the 
Enemy (Amendment) Act, 1916, the A. E.G. Electric Co. ( Ltd.) until the 
first petition day of next sittings: but the Board of Trade may renew 
the application for an Order during the Long Vacation. 


Patent Record. 


SPECIFICATIONS PUBLISHED. 
The following abstract from some of the specifications recently published have been 
epecially compiled by Messrs. Mewburn, ELLIS & Pryor, Chartered Patent Agents, 


and 72, Chancery-lane, London, W.C. 
Whenever the date applied for differs trom the date on which the application wes ledge 


at the Patent Oficet he former is given in brackets after the title. 
1918 SrectiFICATIONS. 


104,161 Morrison’ Variable speed and reversing gearing. (14/2/1916.) 
107.591 Sourat. Speedometers. (30'10/15.) i 
108,473 Boscu Macngeto Co. Distributing mechanism for electric ignition systems 


(31,1/16.) 
108,475 Boscu Macneto Co. Distributing mechanism for electric ignition systems. 


(15:2'16.) (Addition to 9,964/17.) 
09.046 Weston Evectricat INSTRUMENT Co. Thermal ammeters. (27/7/16) 
089 Murray. Electric welding macnines. (23:10, 16.) 
099 Stewart. Lacking electrical spigot and socket unions. (16/11/16.) 


107 Cotte. Electrical accumulators. (25;10/16.) 
835 Jones. Apparatus for electrica!ly distilling ores and metal bearing materials 


(7,12 16.) 
Mb AUTOMATIC TELEPHONE Mre. Co. Telephone systems. (15/12/19) 
(19/2/17.) 


422 AUTOMATIC TELEPHONE MFG. Co. Automatic telerhone systems. 

COMPAGNIE GENERALE DE MAGNETOS. Contact-breakers for magnetos. (3,5/17.) 
075 AUTOMATIC TELEFRONE Mro. Co. Automatic telephone systems. (23.5/17.) 
734 Stocker & Fyre, Witson & Co. Electrical switches. (16/5/17.) 
EDISON ACCUMULATORS LTD.. Mcnnot & Lewis. Electric controllers. (15/6/17.) 
(752 British INSULATED & HeLssy Cares Lro. & Banes. Removable electrica! 

fuse carriers for connecting devices. (18;6/17.) 

.755 CHILTON & BrusH ELectricat ENGINEERING Co. Turbines. (19/6/17.) 
,704 St. Hecens Carie & RusBrer Co. & Write. Terminal sockets for electrical 


conductors. (25.6/17.) 
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116.780 Simms, & Simms Motor Units. Electrical condensers. (3/7/17.) 
116.791 West & Co. & SatcHweit. Lifting magnets. (20/7/17.) 
116.806 Ficitp. Magnetic compasses. (23 8:17.) 
116,849 A A TeLegrpHonege Mro. Co. & TomLins. Automatic telephone systema 
(14/12 17.) 
16,853 Kitpurn. Manufacture of carbon electrodes. (9/1/18.) 


Signal devices for motor vehicles. (18/6/17.) 


1 

116,683 Benjamin ELectsic LTD, 

116.886 Norunara. Rotary electric machines. (16/5, 17.) 

116,889 Joupert. Electrical installations. (4/6/17.) 

116,892 British WestinGHouse Evectric & Mro. Co. Electrical insulating bushings 
(86:17. 

116,895 British WestincHouse ELecrric & Mrc. Co. Control of electric motors. 
(13/6/17.) 

116,908 Harvey. Apparatus for detecting and magnifying minute electric impulses. 
(25/4/17.) 


116,915 B. T.-H. Co. & Potrock. Dynamo-electric machines. (21/6/17.) 
116,925 T a & Wast & Pickett. Electrical boat raising and lowering apparatus 
(27/6/17.) 

16.937 CHADBURN & CHADRURN, Speed indicators or tachometers. (30/6/17.) 

16.956 Georce & HUTCHINSON. Temporary electric connecting clip. (24/7/17.) 

16.978 CranKo, Luminous electric-light switch. (10/9/17.) 

16,981 Conner & Pucketre. Automatic electric switching apparatus, (14/9/17.) 

17,019 VauGgHan & Woon. Electrically operated overhead lifting gear. (17/11/17). 

17.020 Western Evectric Co. Production of alternating current for signalling in 

telephonic and other systems. (27, 11/17.) 

117.061 Srever. Wristlet watches. (3 5/18.) 

117.073 MArTIRE. Ignition magneto switches for internal combustion engines. (8/6/17.) 

117.082 Lunn & LAWERENTZ-AKTIESSELSKAB. Automatic switches. (23/6/17.) 

117,089 Sterano. Electrical heating apparatus. (8/2/17.) Ate 

117,090 Lyons & SeLective Signar Co. Apparatus for the reception and utilisation of 
en current impulses suitable for wireless or other telegraphy and telephony. 
(10/3/17.) 

C99 Berry. Electrical heating apparatus. (3/5/17.) 

113 Masters. Electrical telephones. (29/6/17.) , 

,122 Marcont’s WIRELESS TELEGRAPH Co., Dowsett & Pratt. Electro-magnetic 
vibratory interruptors. (3/7.17.) ; 

132 Conravi & Newitt. Electric fuses. (5/7/17.) 

138 Marcont’s WIRELESS TELEGRAPH Co. & Smart. Electric buzzers. (9/7/17.) 

161 Gaynor. Clinometers. (3/8/17.) 

.166 B. T.-H. Co. Electric transforming and converting apparatus. (8/8/17.) 

170 WESTERN EEctrRic Co. Selective signalling systems and selectively-operable 

devices therefor, (16/8/17.) 
,171 Automatic TELEGRAPH MFG. Co. & SmitH. Electric bells and the like. (17/8/17.) 
181 B.T.-H.Co. Electrica! systems of power transmission and regenerative braking. 


(24 /9/17.) 
B. T.-H. Co. Electric switches. (11/10/17.) 
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ceiving anparatus. (103/17) 
(2,7:17.) 


rec 
117,263 Gags. Electric generator for motor vehicles. 


Volunteer Notices. 


LONDON ARMY TROOPS COMPANIES VOLUNTEER ENGINEERS. 
Headquarters: Balderton-street, Groavenor-square, W. 1. 
Officer Commanding, Lieut.-Colonel C. B. Cray, V.D. 

Orders for the Week. 
Captain of the Week.—Captain W. Darley Bentley. 
Next for Duty.—Captain E. G. Fleming. 
Monday, August 12, to Friday, Aug. 16.—Drills as usual. 
Sunday, August 18.—Commandant’s Parade at Waterloo Station, 
8.45 a.m., for work at Esher. Dress, drill order, with haversacks and 
waterbottles. Midday and tea rations to be carried. 
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e e 
Gommercial Topics. 
qe 
Measure of Damages for Freach of Contract. 

An important judgment was recently given by Mr. Justice 
Rowlatt in an action brought by Messrs. A. Wiseman (Ltd.) against 
the Butterley Com pany for damages for breach of contract to supply 
a hydraulic accumulator. 

Defendants agreed to supply plaintiffs with a hydraulic accumulater 
within five or six weeks from Sept, 21, 1916, but they did not deliver an 
accumulator that would do its work satisfactorily until some time in 
1917. Plaintiffs alleged that defendants clearly understood when the 
order was given that the accumulator was required for making base 
adapters for shells, and they claimed as damages the profit which they 
would have made if the accumulator had been delivered in due time. 

_ Mr. Justice Row.arr came to the conclusion that defendants had been 
in default for 16 weeks and a few days. It was argued that plaintiffs 
were entitled to recover the whole of the profits which they would have 
made if they had had the accumulator during those 16 weeks. The 
principles applicable were clear from those enunciated in Hadley v. 
Baxendale, Grébert Borgnis v. Nugent (15 Q.B.D., 85) and other cases. 
It was not enough to say that a plaintiff told a defendant of the profit 
which he expected to make by the use of a machihe which defendant was 
contracting to supply. That alone would not make defendant responsible 
for the loss of that profit if he failed to supply the article. There must be 
circumstances in the case to show that the defendant expressly or implied] 
undertook to make good any loss which the plaintiff might suffer through 
his default. The damages could only be those which defendant could 
reasonably be held to have intended to make himself responsible for. 
If a man hired a cab to drive to catch a train, and by the negligent driving 
of the cab he missed the train, he could not hold the cabman responsible 
because it happened that by missing that train he had lost a fortune. 
The damages could be tested by seeing whether they were out of all pro- 
portion to the value of the work which defendant was undertaking. Here 
it was not as if a definite article of a definite value in itself was to be sup- 
plied. The accumulator was only a part of elaborate machinery of which 
other parts might have been wanting, and the damages due to its non- 
delivery were very problematical. He did not believe that plaintiffs ever 
told defendants the exact amount of the profits which they expected to 
make, and there was never, in fact, a bargain that for the payment of 
£135 defendants would undertake that plaintiffs shou'd not lose their 
‘profits. So plaintiffs could not recover their lost profits. But they were 
entitled to something for being deprived during 16 weeks of a useful 
article. Possibly an article of that kind might in these days earn its cost 
in half a year, and in 16 weeks, therefore, it might have earned about £80 
to £90. And if plaintiffs had asked defendants in the first instance what 
they would be willing to pay as liquidated damages if they failed to deliver 
he believed defendants would not have agreed to more than about £5 a 
week. Applying those tests, he assessed the damages at £85, and gave 
judgment for plaintiffs for that amount. l 

| * + * + 

The London Degree in Commerce. ; 

We are pleased to observe that good progress is heing made with 
the scheme for the institution of degrees in commerce at the Univer- 
sity of London. Another successful meeting was held at the hall of 
_the Mercers’ Company last week, and, in addition to a General 
Committee, a number of committees, representing various com- 
mercial and trading interests, have been formed. | 

Dr. S. Russell Wells is chairman of the General Committee, and Mr. 
G. F. Goodchild (external registrar of the university) is secretary. 

The London County & Westminster and Parr’s Bank has promised 
£1,000 for initial expenses, and £1,000 a year for five years when the 
‘scheme ie in working order; and Lloyds Bank has given 1,000 guineas 
for initial expenses and a promise of 1,000 guineas a year for five years. 

_ The committees appointed include those representing banking, 
insurance, shipping, general trading, contracting, engineering, the coal, 
iron and steel trades, non-ferrous metals, power, water and ges, rubber, 
. oils, &c. The function of the trade committees is to consider the part 
which each branch should play in the scheme, and to secure for it the 
support of members of their own branch. 
* * * + 

Rationing of Raw Materials. | 

Last year the Ministry of Reconstruction appointed a committee, 
under the chairmanship of Sir H. Birchenough, to consider the 

‘principles upon which, in the event of a shortage of supplies for 
industry after the war, such things should he rationed, &c. 

_ In ite report the Committee advised that control should be discon- 
tinued at as early a date as possible, and that in the meantime there 
should be the least possible interference with private enterprise ; but 
certain recommendations are made as to the principles and machinery for 
allocation and priority after the war in necessary cases. Special con- 
sideration should be given to industries which provide a large measure of 
employment, and im portance should be attached primarily to industries 


connected with (1) the production of food and raw materials: (2) the © 


manufacture of machinery and equipment immediately necessary for 
mdustrial and transport requirements; (3) the manufacture of finished 
goods for export ; (4) the production of goods for home requirements of a 
Pressing nature, : 
Detailed recommendations are also made by the Committee as to the 
- Machinery to direct allocation and relative priority. 
The proposals of the Committee have been considered by the Govern- 
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ment, which has decided to take immediate action on the lines of the 
Committee’s report and recommendations of the Minister of Reconstruc- 
tion. It is the intention of the Government that post-war control and 
allocation of materials shall be applied only in cases where it is absolutely 
necessary. On the assumption, however, that of certain commodities 
there will be a shortage which will render some form of control imperative, 
arrangements require to be made for dealing with the matter. A small 
Cabinet Committee on Post-War Priority will be set up in order to 
determine large questions of policy and lay down the general principles 
upon which allocation and priority should proceed. This Committee 
will be assisted by a Standing Council, composed of the members of 
departments chiefly concerned, together with persons representative of - 
commerce, industry and labour. 
* > * * 

Extension of Life of Patents. 

Sir A. Stanley announced in the House of Commons on Monday 
that it was hoped to introduce after the recess a new Bill dealing 
with the life of patents interrupted through and by the war, and also 
with other matters relating to patent legislation. _ 

| + + + + 
Excess Profits Duty. 

The Board of Referees has refused the application of the Quasi 
Arc Co. (Ltd.) and the Quasi Arc Co. (Ltd.) for an increase of the 
statutory percentage as regards the business of the manufacture 
and sale of electrodes for the electric working of iron and steel, 
com prising metallic cores with blue asbestos yarn insulators. 


Electricity Supply. 


Extensions. 


Birmingham,—-As stated in our last issue the Corporation have 
adopted the amended scheme for the erection of a permanent gene- 
rating station at Nechells for laying mains and supplying sub- 
station equipment and for laying a linking-up main from Nechells 
to Smethwick boundary at an estimated cost of £1,626,140. 

The chairman of the Electric Supply Committee (Ald. JEPHCOTT) gave 
a resumé of the history of the undertaking and of the negotiations with 
the Ministry of Munitions, &c. The figure mentioned in the report was 
a large one, but if they compared the cost of the proposed station and 
the cost of the present stations they would find the former was £54 per 
kilowatt and the latter £40, the advance being due to higher cost of 
materials, and they had a great many persons applying for current, and 
it was their-duty to try and meet that demand. If the Council did not 
go forward with the scheme they might find themselves left behind, and 
someone else would take their place as suppliers. 

Mr. HAWKER said the Council must realise that the cost of the under- 
taking would be £70,000 a year more than it would have been if the 
Government had allowed them to go on with their original proposal. 
When the Government stopped them in 1915 the Committee were ready 
to carry out the work, which would have been much cheaper than now. 
The Government. had also imposed conditions which would oblige them 
to provide a connecting link between Nechells and Smethwick. That 
power 
company than to the city. If they did not go on it was possible that in 
1920 they would be short of current. 

Ald. CHAMBERLAIN said he understood they were faced by a constantly 
increasing demand for electric current, and although considerable 
additions had been made to the generating plant since the war, they were 
rapidly approaching the limit of their capacity, and they had to provide 
new plant at a very much enhanced cost or they would find themselves 
in the position in a few years’ time of being unable to supply current to 
consumers. No one could avoid feeling that the Corporation had been 
treated very badly by the Government. There had been continual delays 
and changes of policy on the part of the Government, and they were 
primarily responsible for the fact that now the Council were obliged to 
put down that new plant they had to pay so mcuh more forit. The natural 
corollary was that they ought to expect the Government to give them 
substantial assistance, and he would like to ask what assistance they were 
likely to obtain. 

In reply, Ald. JepHcotrT said the Government Departments concerned 
had conceded the principle of financial assistance being given to the 
Corporation on the following basis—i.e., to pay the difference between 
the cost of proceeding with the scheme at present abnormal prices and 
the cost at post-war prices (date to be agreed). But the application of 
the principle was at the moment limited to one-half of the cost of the 
new station. Negotiations were proceeding with a view to inducing 
the Government to extend the application of the principle to the whole 
scheme and to the total expenditure. 


Islington (London).—The Finance and Lighting Committees have 
been authorised to take such action during the vacation as may be 
necessary in connection with the scheme approved in July, 1917, for 
the extension of plant. Tenders have been received. 

Stoke-on-Trent.—The L.G. Board has sanctioned a loan of £7,340 
for laying a l.t. d.c. feeder from Bagnall-street sub-works to Hart’s- 
till. The loan is to be repaid in 25 years. 
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General. 


~ Braintree.— As the Crittall Mfg. Co. has notified that it will apply 
for an electric lighting provisional order, the Council has instructed 
the Eletric Lighting Committee to make all necessary preparations 
to renew the Council's application. 


Chorley. -The Guardians have approved plans for the installation 
of a new heating system electric light plant, &c. at a cost of £5,750. 

Electrical Power Engineers’ Association,--Gwing to the large 
influx of members it has been decided to form a London Western 
Section, and an inaugural meeting will he held on the loth inst., at 
7 pm. at Hammersmith clectricity works. 

All staff engineers engaged in the generation, distribution or utilisation 
of electrical energy within an area ef approximately 5 miles north, west 
or south and T mile east of Hammersmith Borough Council electricity 
works are invited to attend. 


Extension of Time Orders.—The Board of Trade has extended hy 
one vear the periods limited by the undermentioned Acts and Orders 
for laving mains, acquiring lands, &e. 

Knottineley Electrie Lighting Order, 1914; York EFlectrie Lighting 
Order (Extension Order), 1914; Farnham Kleetrie Lighting (Extension) 
Order, 1914: Rickmansworth & Chorley Wood Electric Lighting Order, 
1914; Slaithwaite U.D. Electric Lighting Order, 1914: Thornton Electric 
Lighting Order, 1914: Yeovil Bleetrie Lighting Order, 1914: London 
Kelectric Railway Act. 1914. 

Extension by one vear from 3tst inst. of periods mentioned in the Aber- 
carn Kleetric Lighting Order, 1915, for laying mains, &e. 

Grays.-- The Couneil has decided that in future consumers using 
small heating and fire appliances consuming less than the average 
of half a unit per dav be charged at lighting rate. 


Increased Charges for Electrical Energy.— ‘The charges at. the 
following places are being increased :- - 

At Leeds an increase of 40 per cent. on the pre-war scale from Oct. 1 
in place of the present increase of 20 per cent. 

At Luton the charges are being increased by 124 per cent. 

At Rhyl the flat rate is being increased to 7d.. the m.d. rate to 8d. and 
3d., and the power rate to 44d. and 24d. 

At Glasgow there is an increase of (075d. per unit in the charges for 
current, making the charge for private lighting, &e., on the m.d. system 
Sd. and Id., and the flat rate 4}d. For power the charge will be 24d. 
for 1,000 hours of m.d. and Itd. after. 

At Hull the flat rate for lighting has heen increased by Id.,and other 
charges have been increased by 35 per cent., making 673 per cent. over 
pre-war rafes. 

Mexborough Council has increased its charges for lighting to od. and 
for power by 5 per cent. ih 

Edinburgh Eleetrie Lighting Committee recommend increases from 
34d. to 3id- for lighting, and from Id. plus 25 per cent. to Pid. plus 25 
per cent for power. : 

At. Nottingham prices have heen increased to 40 per cent. over pre-war 
rates. 

At Leicester it is proposed to increase the charges for lighting from 
Sid. to 6d., and for power by 12 per cent., making both 50 per cent. over 
pre-war charges. 

At Burnley the charge for current for lighting is to be increased from 
3łd. to 4!d. 

Kirkealdy.—-The gross profit on the past vear's working of the 
electricity department was £5,186 and the net deticit £42. 

On the tramway the gross profit was £6,092 and net surplus £396. 
Traffic receipts increased by £2,537. 

Stafford.—The Council has increased the salary of the electrical 
engineer, Mr. W. H. Robins, by £50 per annum. 


Stroud.— The Finance Committee is to report upon a notice given 
by the Stroud Electric Supply Co. of intention to apply for a pro- 
visional order. i 

Twickenham.—The Board of Trade has authorised the Twicken- 
ham & Teddington Electric Light Co, to increase its maximum 
prices for electric current. 

Welshpool.— At the next meeting of the Council a resolution will 
be moved in favour of appointing a committee to consider and 
report upon the desirability of establishing electric supply works. 


Electric Traction. 


” Dundee.—The Tramways Committee has resolved to reduce the 
services on various routes, It is proposed to close down outlying 
sections, to reduce the hours of service and to curtail the Sunday 
service. 

Edinburgh.—On Friday last a deputation from the Tramwavs 
Committee waited upon the Admiralty in order to clear up certain 
points as to the proposed Queensferry tramway service. 

Electric Vehicle Progress.—Recently Gloucester Electricity and 
Light Railways Committee has been investigating thé question of 
hauling coal and ashes, | 

The Engineer reported that the total outlay involved by horse haulage 
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would be about £1,200, and he submitted particulars of the cost of working 
electrically propelled lorries in four other towns. The cost of running 
such a vehicle in Gloucester, which compared favourably with the 
present cost. of horse haulage, was considerably better than the probable 
cost of continuing the present method. 

The Council is, therefore, recommended to arrange to do the required 
haulage by an elect rically propelled lorry, and to em power the chairman 
and engineer to accept the most suitable tender for such a lorry. 


Glasgow.— The tramways department has resumed the system of 
raising money for war funds by the sale of tickets and by draws for 
prizes. This week's proceeds will go to the Prisoners of War Fund. 


L.C.C. Tramways.-- Last week the b.C.C. adopted a recommenda 
tion of the Highways Committee to expend £100 in the conversion 
of two tramcurs for an experiment in the carriage of goods on the 
Council's tramways. 

Experiments have been made in the use of canvas bags on tramecars 
for the collection of used tickets. Only about 12 per cent. of the tickets 
had been deposited in the bags, but it was believed that if an appeal were 
made tothe public and all cars were fitted with bags a better result would 
be obtained, and they recommended that £800 should be expended upon 
bags, Glasgow Corporation. which uses annually 272 tons of tickets, col- 
lects 50 per cent. of them. The L.C.C. has recently saved 100 tons of 
pulpa year by simplifving its tickets, and the annual consumption is now 
only 270 tons. a much smaller quantity on the basis of the number of 
passengers carried than that consumed in Glasgow. lf one-third of the 
tickets used were collected in the hags they would realise at present prices 
about £720 a vear. 

The recommendation was adopted. 

A capital expenditure of £4,825 has been approved for providing a lay- 
by in Amhurst-park. ‘The construction saves change of points at 


` Stamford Hill and the equipment of cars in order to institute through 


running arrangements between the Council's tramways and those of the 
Metropolitan Electric Tramways (Ltd.). The company will contribute 
£875, one-half of the cost of constructing the change of points. 

‘The Highways Committee has recently sanctioned the following items 
of expenditure: Re-winding of armatures, £3,640; purchase of erticles 
for tramway maintenance and the execution of small works and repairs, 
£22,563, purchase of 50 tons of fish plates, £1,250; purchase of metals, 
£1,984. 2 miles of cable, £1,480: and 100 rolled steel bars, £570. 

Mr. A. H. Scott, vice-chairman of the Highways Committee, and Mr. 
W. J. Squires will represent London County Council at the annual con- 
ference of Municipal ‘Tramways Association to be held next month at 
Leicester. 

Nottingham.-— The Tramways Committee 
Sunday service of tramcars. 


Preston.—-It has been decided to increase ordinary tramway fares 
(except workmen's and children’s) by a halfpenny and to increare 
the circular tour fare from 2d. to dd. 


Yorkshire Tramway Fares.-- In order to discourage short distance 
travelling, the Yorkshire (Woollen District) Electric Tramways Co. 
has suspended all penny fares, except in the case of workmen, for 
whom the minimum fare is one penny. 

In future the charge will he Lid. for the first mile, but for longer 
journeys the fare after the first mile remains unaltered. 


Imperial Notes. 


Australasia.— Mobilong (S. Australia) District Council has applied 

for authority to raise a loan of £3,500 for electricity supply at Murray 
Bridge. Electric current will be obtained from the River Murray 
Milling Co. 
' The Melbourne Tramways Trust carried 103,118,379 passengers in 
1917, compared with 96,107,763 in 1916; the traffic receipts were 
£841,784 (against £805,778) and the average fare per passenger was 
1-:959d. (against 2-O012d.). A reduction of fares made in 1917 caused an 
increase in revenue per car mile from 16-217d. in 1916 to 16-261d. 

A large woed pipe (36 in. int. dia.) has been constructed for the con: 
veyance of water in connection with the borough of Oamara (N.Z.) 
electricity scheme. lt was made in Australia, and is intended tu supply 
water to two Pelton wheels developing 650 H... continuously. 

Zine Production in Tasmania,— At the recent meeting of the Amalga- 
mated Zine (de Bavay's), Ltd., the chairmon of directors (Mr. W. L. 
Baillieu), referring to the electrolytic zine works at Hobart, said that, 
not withstanding the Company had for the present to content iteelf with 
2,500 H.P. from the Tasmanian Hvdro-electric Department instesd of 
4,000 H.P., the estimated product of the first power-block, the production 
of electrolytic zinc from Broken Hill concentrates was practically as 
large as the plant had been estimated to yield with the full 4,000 B.r. 
The Company's technical advisers were completely satistied with the 
operations of the electrolytic plant, and no doubt was entertained but 
that the continnons running conditions when the first block of 4,000 H.P. 
was made available would justify notice being given to the Tasmanian 
Government for the second block of 26,000 n.p. With this power avail- 
able, and with the complementary extensions of the equipment com- 
pleted, at least 100 tons of zinc per day should be produced, calling for 
the treatment of from 80,000 to 90,000 tons of concentrates per annum. 

Sydnev (N.S.W.) Municipal Council has instructed the city electrical 
engineer (Mr. H. R. Forbes Mackay) to draw up a scheme for the purchase 
by the Council of a colliery. 


has discontinued the 
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Foreign Notes. 


- Austrian Hydro-Electric Works.-. © Engincering © vives brief 
particulars of the Faal electricity works on the Drave in Southern 
Styria. 

The works are the property of the Graz Electricity Works. the financial 
arrangements were carried out by the Swiss Railway Bank in Basle and 
the contractors were the Austrian Baugesellschaft für Verkehrs und 
Kraftanlagen of Vienna. Work was started in 1913 and at present there 
are five 6,000 H.P.. but the plant is to be enlarged. About 15 kan above 
Marburg the Prave has been closed by a dam which raises the water level 
by from I] m. to 15m. ; the dam has tive openings, the powerstation 
being close to the dam and in the longitudinal axis of the river. There 
is room for twe Jereer turbines, each of 8.000 m.p. The turbines are 
directly coupled with three. phase machines giving current at 10.090 velts. 
Local electrochemical works are directly supplied with power, bat for 
long-distance power transmission the tension is raised to 80.000 volts, 
the transformers being installed in a separate building adjoining the 
power-huuse. 


_ Hydro-Electric Power in Sicily. —The “ Board of Trade Jounal ” 
states that the Higher Council of Waters has declared in favour of an 
investigation of a scheme for developing certain hydro-electric pró- 
jects in Sicily. 

The scheme includes the formation of two artificial lakes, one of about. 
six million cubic metres on the Flascie torrent, at about. 1.200 metre 
above sea level. the other on the Meantara torrent. at about 1,135 
metres above sea level, and with a capacity of about 24 million cubic 
metres. By a special charmel the waters of the former would be emptied 
into the latter, and a total Of 30.000.000 cubie metres of water would be 
stored and utilised. The hydro-electric scheme would stimulate the 
industrialisation of the fertile districts between Catania and Messina, 
and would render the clectrification of the Catania- Palermo railway 
possible. 


Italian Association of Rubter and Cable Manufacturers.-- On the 
3rd ult. an association of manufacturers of rubber. cables, electric 
conductors, &c., was formed by [4 Italan firms, which employ about 


20,000 workpeople and have an output of goods valued at several 


hundred millions of lire per annum. 

The president of the association is Senator G. B. Pirelli, and the vice- 
presidents Comm. Ing. V. Tedeschi, of turin, and Ine. Romola Pola, of 
Moncalieri. TRe object of the association is the development of the 
rubber and electric-conductor industries in Italy by. the study of all 
questions a ecting their expansion in Italy and abroad. — 


Trade Marks in Latin America.—The “ Board of Trade Journal” 
calls attention to the fact that the special representative of the South 
and Central American Trade Section of the Liverpool Chamber of 
Commerce (Liverpool Chamher of Commerce, Mxchange- buildings, 
Liverpool) will supply the names of British trade mark agents who 
will secure the registration of trade marks in the various Central 
and South American Republics. at reduced rates, varving from 
£5. 18s. in Mexico to £14 in Argentina. 


Miscellaneous. 


Enemy Patents..—The Controller of the Foreign Trade Department 
of the Foreign Office (Sir E. Pollock, K.C.) has revoked the © licence ” 
of April 13, 1917, by which persons or companies in the United 
Kingdom might apply for a grant or renewal of letters patent, or the 
registration of a trade-mark, on behalf of persons whose names were 
in the ‘‘ Statutory List.” $ 

The list contained the names of persons with whom trading was for- 
bidden by proclamations under the 'lrading with the Enemy {Extension 
of Powers) Act, 1915. io 

The Home Secretary recently stated that there were about 10.060 
patents belonging to cnemy aliens now in force in this country, and that 
the Government had decided to cancel the general licence for communica- 
tions with enemy States on the maintenance of patents. 


Fuel Economy.—Owing to the large number of miners called to the 
Colours, and the great need of coal for our Allies, the various Govern- 
ment departments and industrial undertakings, the Controller. of 
Coal Mines has instituted a coal economy campaign with the object 
of reducing fuel consum ption. 

The Controller is being assisted by a technical staff attached to the 
head office, and errangements have now been made for a large number of 
engineers in the provinces to attach themselves to the Coal Control 
Department for this special purpose. This arrangement enables the 
country to be mapped out in districts, so that all industrial consumers 
will within a reasonable time be in touch with the organisation. The 
scheme comprises two main sections—viz., (1) electrical undertakings, 
(2) industrial undertakings. 

The work involved includes the careful serutiny of the quantity and 
quality of coal consumed by the various undertakings and the efficiency 
obtained. It also includes the inspection of factories and works by 
experts. in order to ascertain means by which fuel consumption may be 
reduced and the best methods to that end. Some 400 engineers will 
shortly be at work in various parts of the British Isles, and these gentle- 
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men are giving their services to the Government without salary. Any 
publie body or company or person wishing to effect economies at once, 
and desiring the Controller's assistance, is invited to communicate with 
Cool Control Headquarters, Room 309, Holborn Viaduct Hotel, London, 
E.C.. when arrangements will be made to send a technical expert to look 
into the conditions under which coal is being consumed. Apart from 
special applications, the Controller's representatives will visit firms in 
turn in accerdance with a general plan of operations. 

No imperative is the need to reduce coal consumption to a minimum 
that a rationing scheme for all industrial undertakings will be introduced 


shar'ly. 


High-Duty Stokers for Low-Grade Coal.-—In the recent report a 
Mr. Mavoris, acting electrical engineer for Hull Corporation, it is 
stated that a recent sam ple of the coal allocated to them by the Coal 
Controller contained no less than 30 per cent. of incombustible ash, 
compared with about 8 to 10 per cent. of ash in the case of their pre- 
wat coal, 

For their latest extension, involving boilers with furnaces 154 ft. width 
as before, the Hull electricity works’ fourth order for Erith- Riley stokers 
is for the high-duty pattern of this fully artomatic stoker, with 33 per 
cent, more capacity than previous ones, and suited for normal duty of 
3 tons coal hourly. As nearly 1 ton will be incombustible ash, the con- 
tintous-cleaning feature of the lrith- Riley stoker is invaluable, elimi- 
nating all manual labour.  Erith-Riley Stokers, in both standard and 
hich duty patterns, are assembled from standardised self-cleaning units, 
sothet individual stokers normally burning 5 tons coal hourly each, on an 
undivided and arehless furnace of a large-unit boiler of any make, are just 
is satisfactory as a series of smaller stokers and boilers of same steaming 
capacity. 

Erith’s Engineering Co. (Ltd.), 70, Gracechurch-street, London, have 
executed repest orders from central stations throughout the country, 
and are now delivering to the Bow power house of the Charing Cross Co. 
stokers for normal duty of 3 tons’ coal hourly each, among many other 
large-unit rith- Riley stokers, 


Inconie Tax Up to Date.—The frequent modifications of the 
income tax law, together with the complexity of the various kinds of 
relief aflorded to different classes of taxpayers, are a cause of bewil- 
derment to the ordinary man. 

If he wants a simple guide to all the intricacies of the system, he can 
get it for 9d. (postage one penny), in ‘ Income Tax Up-to-Date,” by 
Mr H. J. Gully. FCA.. published by ‘ The Financial News,” at 111, 
Qiteen Vietoria-street, London, B.C. 4. The pamphlet  crystallises all 
the regulations on the subject for the year 1918-19, and, moreover, It 
gives a table of the amounts payable on incomes between £131 and 
£200,000. The working of the Excess Profits Cuty is fully 
explained. 

Income Tax AHowance for Depreciation of Plant.— As the result of 
recent correspondence between the Inland Revenue Authorities and 
St. Pancras Kleetricity Committee, the allowance for wear and tear 
of the electricity generating plant and machinery has been increased 
from 5 to 7) per cent. 

Miners’ Lamp Approved.— On the 30th ult. the Home Secretary 
made an Order approving the Fuller miners’ electric safety lamp 
for use in all mines to which the Coal Mines Act, 1911, applies, and 
making additions and amendments to the specifications of certain 
safety lamps approved by previous Orders. 


Munitions Dispute Inquiry. -—1n connection with the recent stoppage 
of work in munitions areas, a Committee of nine members has been 


appointed to investigate and report on the labour conditions which 


have rendered the embargo necessary, and to advise upon the 
administration of the scheme, &e. 

The chairman of the Committee is Mr. Justice McCardie. There are 
three representatives of Government departments, three members 
nominated by the Enginecring Employers Advisory Committee, and three | 
members by the ‘Trade Unions Advisory Committee of the Ministry of 
Munitions, | 

Mr. C. S. Hurst, 6, Whitehall-gardens, London, S.W.1, is secretary, and 
the first meeting of the Committee was held on Friday last for the pur- 
pose of settling methods of procedure, &e. 


National Kitchens.—-The Fcod Controller (Mr, Clynes) has an- 
nounced that 12 national resteurants Tn London and eight in the 
provinces (at Glasgow, Newcastle, Manchester, Leeds, Birmingham, 
Bristol, Cardiff and Brighton) are to be established. 

At the Wandsworth National Kitchen, which is installed at the Wands- 
worth Public Baths, both electrical and gas equipment has been pro- 
vided. The kitchen is intended to serve parts of the Fairfield, Southfield 
and Sprincheld districts, with a population of over 100,000. The scheme 
provides for cooking about 2,000 portions per day and restaurant accom- 
modation for about 200 persons. The total expenditure incurred in 
equipping the kitchen was £1,650. The charge for electricity for cooking 
is 15d. per unit, and the price of gas is 3s. Dd. per 1,000 cubic ft. 

The makers of the kitchen equipment include the Carron Co., the 
Brompton & Kensington Electrie Accessories Co., the Hobart Mfg. Co. 
and the Imperial Machine Co. The electric wiring work was executed 
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Educational. 

University of Durham (Armstrong College).—In the department 
of mechanical, marine, civil and electrical engineering, naval archi- 
tecture, mining, metallurgy, &c., there are complete courses of 
instruction in prepiration for degrees of the University of Durham. 
The next’ session commences on Sept. 23, and particulars of the 
courses may be obtained from the secretary (Mr. F. H. Pruen, M.A.), 
Armstrong College, Newcastle-on-Tyne. 

University of Manchester.—In the physics department there are 
lecture and laboratory courses, preparing for both the ordinary and 
honours degrees, and particulars may he obtained from the Registrar. 
Prof. Sir E. Rutherford will meet intending students on Oct. 3. 


A Nottingham University.— Nottinghamshire County Council has 
conditionally agreed to grant £5,000 a year towards the upkeep 
of the proposed Nottingham University. 


Tenders Invited and Accepted. 


Turbo-Alternator, Condensing Plant, Water-(ube Foilers, Stokers, &e. ` 


LEEps Corporation invite tenders for extension to feeder switch- 
gear in new works and alterations of generator switchgear in old 
works, a 6,000 Turbo-alternator and Jet Condensing Plant, Two 
Water-tube Boilers, Stokers, Economisers, &c. Makers willing 
to tender for one or more of the eight contracts and able to 
guarantee erection within 12 months should submit their names to 
the manager of the electricity department (Mr. C. Nelson Hefford), 
1, Whitehall-road, Leeds, by Aug. 10. 

BrLrasT Corporation invite tenders for the manufacture and 
erection of two 6,000 kw. Turbo-alternators and one 30 kw. Balancer 
Booster ; four Water-tube Boilers, three 500 kw. and five 1,000 kw. 
Rotary Converters, with Transformers, &c. ; and two 250 k.v.a, two 
350 k.v.a. and six: 1,250 k.v.a. Static Transformers. Specifications, 
&c., from the consulting engineers (Messrs. Preece, Cardew, Snell & 
Rider), 8, Queen Anne’s-gate, Westininster, S.W. 1; or Mr. T. W. 
Bloxam, M.I.F.E., city electrical engineer, Belfast. Tenders to 
Town Clerk, City Hall, Belfast, by Aug. 16. | 


F Beurast.—The following tenders have been accepted by the 
Council :— 

Callender’s Cable & Construction Co., cables, £15,621. 5s.; British 
Westinghouse Co., 1,000 kw. transformer, £1,305. 

GLascow.—For supply of electrical materials for six months the 
Cleansin g Committee has accepted the tender of Woodward & Co. 


HvuLrL.—The Council has accepted the tender of Thelwall & Co. 
for the supply of cylinder oil 2s. 114d. per gallon net; non-super- 
heat 2s. 94d.; dynamo oil €s. Id.; and crank chamber oil 5s. ld. 

MANCHESTER.—The Corporation has accepted the following 
tenders for the supply of cable :— 

Callender’s Cable & Construction Co., W. T. Glover & Co., C. Macintosh 
& Co., and Western Electric Co., for cable-laying required during the 
year. The tender of Hans Renold (Ltd.) has been accepted for chain 
drive for induced draught plant at Stuart-stieet. 

METROPOLITAN ASYLUMS BoaRp.—The following tenders have 
been accepted :— 

Electrical Contracts & Maintenance Co., telephone switchboard, £248 ; 
James Keith & Blackman Co., electric fan, £27; Pope’s Electric Lamp 
Works, electric lamps for six months. 

- Wattaamstow.—The Urban Council has accepted the tender of 
the Vaughan Crane Co. for an electric hoist at £116. 

WOLVERHAMPTON.—The Council has accepted ‘the following 
tenders :— 

Staveley Coal & Iron Co., 20 tons flat c.i. plates for boiler house 
(£7. 158. per ton), and c.i. piping for plant extensions, £275; Gibbons 
` Bros., platform, handrailing. stairway, and ladder for 5,000 k.w. turbo 


set, £220; Siemens Bros. Dynamo Works, two e.h.t. switch panels, £160 
and £165 respectively. 


Appointments Vacant and Filled. 

An electrician, competent to instruct discharged men in electrical 
work, is required. Salary £4 per week. Applications to secretary 
for Higher Education, Shire Hall, Durham. See advertisement. 

_ A technical engineer is required to assist in control and manu- 
facture of wireless telegraph apparatus in London. See advertisement, 

A shift engineer is wanted for sub-works with steam d.c. plant and 
rotaries. Salary £3. 3s. per week. Applications to the Borough 
Electrical Engineer, St. Peter’s-chambers, Glebe-street, Stoke-on- 
Trent. 

An advertiser requires an electrician capable of making general 
electrical repairs and inspecting lifts, &c. 

A draughtsman, with mechanical and electrical experience, is 
required. Applications to Commanding Officer, H.M.S. ‘‘ Defiance,” 
Devonport 


A test room asgistant is required by an advertiser 
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Mr. George Senter, D.Sc., Ph.D., F.1.C., has been appointed Prin- 
cipal of the Birkbeck College, in succession to Principal G. Armitage- 
Smith, who recently retired. 


Mr. H. Lees, of Eastbourne, has been appointed shift engineer at 
Accrington at a salary of £195 per annum. 

Business Items. 

A depot has recently been opened hy Pope's Electric Lamp Co. 
(Ltd.), makers of the well-known Pope “ Elasta ” drawn wire lam ps, 
at 5, Arthur-street, New Oxford-street, W.C.1, where stocks of all 
types of lam ps will be kept. 

Messrs. Hindle, Son & Co., electric press makers, who are removing 
their branch from Manchester, have taken over part of the Union 
Foundry, Haslingden. 

New Works.—Messrs. A. Reyrolle & Co. have accepted the ten- 
der of F. Nuttall & Co. for the erection of a new factory at Hebburn. 

Industrial Varnishes.—Messrs. ‘Jenson and Nicholson, Ltd., 
Goswell Works, Stratford, E, 15, have recently issued a pamphlet 
on the varnishes, japans, enamels, &c. manufactured by them. 
The firm specialise in the requirements of engineers and industrial 
firms. 

Pipes.—The Stanton Ironworks Co. has issued its list of pig iron 
and c.i. pipes, castings, surface boxes, lam phole covers, &c Dimen- 
sions, weights and other information are given. 


The company has also sent us a neat reminder of their c.i. pipes in the 
shape of a glass paper weight and pin tray. 


Bankruptcies and Liquidations. 
The sale of the Devonport & District Tramways Co.’s undertaking 


‘wae completed on April 9, and Mr. P. Newton Gray, 136, Alders- 


gate-st., London, E.C., has been appointed liquidator of the com- 
pany. Meeting of creditors at Manchester Hotel on Aug. 9. 


A first and final dividend of 14d. in the £ is payable in the bank- 
ruptcy of Frederick Griftin, printer and agent, and also in partner- 
ship as electrical engineer, formerly residing at 12, Fairlop-road, 
Leytonetone, and carrying on business at 69, Fore-street, London, 
E.C., and at 26}, Clarges-street, W., but now at 315, Regent-street 
and 14, Little Portland-street, W. 
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Municipal Accounts. 


TEn 


Eolton.—The net capital expenditure of the electric supply undr- 
taking at March 31 was £269,426. 

The past year’s income was £109,230 and total working expenses came 
to £61,938, leaving £47,292 gross profit (against £42,983 in 1916-17). 
Interest, ,in cometax and depreciation charges were £40,387 and after meet- 
ing special allowances to service men and contributing £3,584 for outlay 
on battery and booster, new meters, &c., the balance is £3,375 (against 
£2,708). The yea.’s capital expenditure was £5,753 (£16,951) and the 
depreciation and renewals fund amounts to £46,131 (£36,051). The 
works costs were 0:417d. per unit (0-374d.) and total coste (including 
capital charges) 0-898d. (0-912d.): the average price obtained per kelvin 
was 0:96d. (0-96d.) and the maximum demand was 8,600 kw. (7,280 kw.). 
23,186,516 units were sold, including 16,864,944 for power, 4,740,802 for 
tram ways and 1,580,770 for private lighting. There are 1,811 motors of 
15,633 kw. on circuit (against 1,738 of 14,789 kw.) and 659 consumers 
(against 651). 

Carlisle.—The accounts of the electricity department for the year 
ended March 3] show capital expenditure of £131,233 (against 
£131,731 in 1917), of which £63,633 has been repaid. 7 

Year's revenue from electricity supply was £32,582 (£25,154) and from 
meter rents, &c., £2,405 (£2,133), making a total of £34,987 (£27,387). 
Total cost of generation and distribution was £23,171 (£17,384) and groes 
profit £11,861 (£9,903). After meeting interest £4,223 (£4,097) and 
principal repaid £6,297 (£6,002) the profit was £1,295, against a loss of 
£196. The maximum load was 2,703 kw. (2,319 kw.) and load factor 
24°8 per cent. (23°4); 5,879,532 units were sold (against 4,750,591), and 
the average price obtained was 1°42d. (1°37d.). : 

The report of the engineer and manager (Mr. F. W. Purse) states that 
at the end of last year sanction was given to instal a 2,000 kw. turbo- 
alternator, condensing plant and a water-tube boiler. Contracts have 
been placed, and it is expected that the plant will be ready for next 
winter'sload. The net increase from the sale of current over the previous 
year (£7,428) was the largest increase in any year during the history 
ofthe undertaking. This increase was made up of £5,148 from additional 
sale of current and £2,280 from increase in price and “coal clause’ 
charges. Owing to the continued increase on all items, the total incresse 
in price has been made 25 per cent. over pre-war charges, and it is hoped 
that this will be sufficient to keep the balance on the right side dunng 
the year. The mainstay of the department has again been the power 
supply, this load accounting for 95 per cent. of the total increase for the 
year. The total increase in units sold (1,128,941) was also a record for 
the department. An increase of £2,478 in cost of coal is partly due to 
increased output and partly to increased cost. The coal consumption pet 
unit sold only amounted to 4°48 lb., compared with 4°67 Ib. last year. 
The increase of over £1,000 in repairs arises from the cost of long over 
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due repairs and other work necessary to maintain the supply in the 
absence of the additional plant which they were not at first allowed to 

ut down. War bonus was £1,123 above that of the previous year. 

or 1913-14 the total wages paid to workmen averaged £59. 10s. 3d. per 
week, against £112. 1s. 8d. for the past year, and at present (including 
war bonus and allowances to men on active service) the average is £153 
per week, the total number of employees being, if anything, slightly less 
in the last two instances. Notwithstanding the increases, the total costs 
per unit sold have been reduced to the lowest record of pre-war conditions 
and in the history of the undertaking (1°37d.). The year’s profit is to 
be carried forward. Mr. Purse points out that “a greater portion of the 
output is used directly or indirectly on war work, that amount which 
is exclusively war work and likely to cease when the war is over no doubt 
balances that which is entirely in abeyance on account of the war, and 
it is quite certain that there will be a period between present conditions 
and the change back to pre-war conditions which will cause a severe strain 
on the resources of the. undertaking to maintain financial equilibrium. 
Once this gap is bridged the progress is likely to be very rapid, as the 
development of the aupply of electricity is looked upon as a very important 
factor in the problems of reconstruction after the war.” During the year 
a 2-ton electric tipping wagon was put into commission and proved most 
beneficial to the department in every way. 


Fareham.—-The accounts of the electricity undertaking for the 


year ended March 31, 1917, show gross capital expenditure £24,023 - 


(increase £20), of which £8,454 is outstanding. l 

Revenue was £2,723, and working and general expenses wore £1,373, 
leaving gross profit £1,350. Interest and instalments of loans required 
£1,212, the net prifit for the year being £138. Units generated were 
140,790 and sold 70,152. The total maximum demand was 68 kw. 


Glasgow.—The accounts of the electricity department for the year 
ended May 3! were approved by the Electric Supply Committee last 
week, - 

The total revenue was £789,001 and working expenditure £542,716. 
Interest on loans absorbed £92,454, and sinking fund, &c., £86,550, while 
£60,134 was written off as depreciation, leaving a surplus of £7,145, 
which has been transferred to reserve. The reserve fund now amounts 
to £28,692. The number of consumers at May 31 was 35,499, an increase 
of 775 over 1917. 


` Hull.—The total income of the electric supply department tor the 
year ended March 51 was £119,734, and expenses were £84,957, 
leaving gross profit of £34,777. , 

Interest required £16,866, loan instalmenta £19,865 and income tax 
£2,510, leaving a deficit of £4,464. The gross total capital expended 
is £596,717, an increase of £37,565 over 1916-17. The units sold were 
20,125,652, including 20,116,652 sirpplied to private consumers; the 
maximum eupply demanded was 9,150 kw. (against 7,871 kw.), works 
costs were 1°02d. (0°92d.) per unit, and total costs 1-46d. (1:42d.). 

In his report, the acting city electrical engineer (Mr. J. F. Magoris) 
refers to the recent practice of Government departments of making 
Increases both in labour and coal retrospective. The bulk of these 
awards, although dating backwards over six months of the financial year, 
were only notified within the last quarter thereof. Up to January last 
the increases in the tariff. were only 3d. per unit on flat rate lighting and 
15 per cent. on all other units except certain long term contracts. A very 
satisfactory contract for coal would have ensured the bulk of the under- 
taking’s requirements to the end of the year in question was cancelled 
by the Coal Controller. At the same time the price was increased, and 
the department was in the unfortunate position of having to accept any 
type of coal which the Controller might be compelled by circumstances 
to allocate to it. The result has been a considerable decrease in the 
calorific value without any decrease in the cost per ton. A sample 
recently tested contained 30 per cent. of ash, compared with about 8 to 
10 per cent. in pre-war coal. The output amounted to over 20 millions, 
compared to slightly over 12 millions for the year ended March 31, 1914, 
and representing approximately 3} millions (or 23 per cent. over the 
figures for 1916-17). In view of the two additional increases in the cost 
of coal recently imposed, and of the rapid and repeated enhancements 
of cost of other essential commodities, it has become necessary to arrange 
for a further révision of the tariff to operate as from the next readings of 
the meters. With regard to long term agreements without coal clauses, 
the practice has been approved of temporary cancellation of these con- 
tracts owing to war conditions, and Mr. Magoris now recommends that 
some arrangement should be made with the consumers on the question 
of increased cost of production. During the last quarter of the year the 
department has had the full use of the 5,000 kw. turbo-alternator (sanc- 
tioned by the Committee in Fepruary, 1915), with very bgneficial results 
for the undertaking. Tho cooling towers authorised at the same time 
are nearing completion, and one of them has been placed in temporary 
commission. Notwithstanding the deficit for the past year, the Com- 
mittee would appreciate the encouraging prospects for the future of 
the undertaking upon the resumption of more nearly normal conditions. 
No supply of whatever dimensions and purposes and sanctioned by the 

vernment had as yet been refused, and the Committee would have 
noticed the large preponderence of the manufactures of the district which 
were now dependent entirely or to a very large extent on the Corporation’s 
iapply. The department had been unable to push the business in 
lig ting, heating and cooking owing to Government restrictions, and, in 
addition, a very large amount of revenue from existing services had, 
from the same cause, been temporarily lost. The whole of that, however, 
the Committee might confidently look forward to recovering as soon as 
the existing restrictions were removed. : 
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Companies’ Meetings and Reports. 


BRITISH EMPIRE TRUST CO. (LTD.}—In the report for the year ended 
April 30 it is stated that, of the investments at the end of the year, over 
61 per cent. were in railways, clectric railways, electric light, gas or water- 
power companies. s 

CHADBURN’S (SHIP) TELEGRAPH CO. (LTD.)—The directors state that 
it is impossible to submit at present a balance-sheet and profit and loss 
account for the year ending March 31, 1918; but they are satisfied that 
the result of the year's trading warrants them in recommending the pay- 
ment of a dividend on the ordinary shares at the rate of 8 per cent. per 
annum for the half-year ended March 31, 1918 (leas tax), making with the 
first dividend 8 per cent. for the year. 

GENERAL ELECTRIC CO. (U.8.A.)—The 1917 orders are valued at 
$246,778,491, against $169,585,058, all lines contributing to the in. 
crease, especially shipping apparatus. Sales were $196,926,317, an 
increase of $62,684,027. Net profit was $29,004,539, and adding 
$4,512,289 other income, the total was $33,516,829. Debenture in 
terest took $571,644, and interest and discount on notes payable 
$541,356, the amount available for excess profits tax and dividends 
being $32,403,826. Excess profits tax was estimated at $5,500,000, 
and dividends were $11,165,882, together $16,665,882, leaving 
$15,737,946, and increasing the total surplus to $49,898,699. 

MARCONI'S WIRELESS TELEGRAPH CO. (LTD.)—Tho adjourned annual 
general meeting took Place last week, and after a resolution of confidence 
in the managing director (Mr. G. C. Isaacs), with a request to him to 
withdraw his resignation, had been passed, Mr. Isaacs proceeded to give 
an analysis of the annual report and accounts. Their shares in the 
associated e: mpanies and patents stood at cost price in the balance-sheet, 
and showed an increase over last-year of £95,000. The par value, how- 
ever, had increased by £210,000. The amount represented by patents 


i int f £1,400,000. Many cf the patents were old, 
was included in the figure o tod Tor Eea Jardo namber 


tit showed a substantial increase, and 


ment. of the dividends, &c-. they would carry forward approx)- 
ae Anis figure as was brought forward from the preceding year. 

Now that their action against the Post Office in reapect of the Imperial 
Chain of stations had been disposed of, he thought it right to give a 
review of the history of that most unfortunate contract. It originated 
hy his proposing to the Colonial Office at the beginning of 1910 eae they 
should give the company similar rights to those given to the cable on 
panies, enahling it to erect for its own account on British soil a chain o 
stations (18 in all) around the world. The Government, while PPE nE 
of his proposal. felt that the stations should be Government owned, an 
the company was invited to build them in partnership with the a 
ment. Thev uladly accepted the Government's invitation, and y e 
Imperial contract was the result. It was completed only after long 
negotiations, and was eventually reduced to six stations. When war 
broke out only three of them had been commenced. In September, 1914, 
there was a talk of accelerating the construction of the stations. At 
that time the company held that the Government had abandoned the 
contrect, but, having regard to the fact that we were at war, the company 
placed itself at the disposal of the Government to build the stations with 
rll possible speed. For some unexplained reasons the negoti.tions were 
discontinued, and on Dee. 30, 1914, they were informed that the Govern- 
ment were not going to proceed with the stations at all, as they were nn 
longer required. The company had spent in the meantime £140,000 o 


i i hen 
apon them, end had made various preparations. The company th 
asked the Government what it proposed to do with regard to reimbursing 

That resulted in 


the large amount exnended and as tu compensation. 
the corinne being offered three weeks later the reinstatement of the con- 
tract to build the six stations which three weeks earlier the Government 
had stated were no longer required. The company offered to enter eh a 
new contract with the Admiralty. Then the Admiralty made an = r 
which they stated re presented the equivalent of the repudiated Post Office 
contract, and in order to avoid friction the company agreed to the terms. 
The draft contract was tu be submitted immediately, but it became clear 
in November, 1915, that the Admiralty did not intend to proceed with the 
matter. The company was thus obliged to have recourse to a Petition 
of Right. In order to avoid the petition going into Court, the seta oped 
offered arbitration, provided that the letter of Jan. 21, 1916, offering the 
reinstatement of the contract, should be withdrawn. The Government 
could not see its way to withdraw that letter, and consequently the 
petition came before the Coust, with the result that judgment was given 
for the company, and the matter had been referred to a referee nora 
the damages. A judge had been appointed for that purpose, but he 
would not be able to sit until Octoher. The position with regard to the 
other sums due from the Government remained just a8 it was last year. 
No remuneration or compensation had been received in respect of the 
invaluable services which the company had rendered, and nv offer even 
approaching the sum which the company could reasonably accept had 
been forthcoming. The disadvantageous position in which the Govern- 
ment attitude placed them prevented the company from shaping a course 
abroad which it otherwise might do, enabling it the better to prepare to 
meet enemy competition after the war. Although wireless was, and 
would be perhans more so in the future, a subject of extreme im portance, 
there was, unfortunately, no Government policy, no central authority, 
no co-ordination between Ge vernment departments, nobody in a position 
to speak or act. on behalf of the Government. There was a total absence 
of co-ordination and no authority to whom one could apply for any 
guidance whatsoever. The company’s interests abroad continued to 
develop in a satisfactory manner. In the United States of America a 


of new patents. The year’s pro 
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new company had heen formed, with the title of the Pan-American 
Telegraph & Telephone Uo., for erecting stations fora commercial service 
ef wireless telegraphy between North, Central and South America. The 
shares of the company were held as to 40 per cent. by the Mereon 
Wireless Telegraph Co. of America, ay to 2u per cent. by the Federal 
Telegraph Co. (owners of the Poulsen system in the U.S.A.) and as to 
40) per cent. by their company. It wes intended to proceed immediately 
with the erection of high-powered stations. The Marconi Company of 
America had declared a dividend of 5 percent. forthe past vear, and their 
works had been increased in order to cope with Government orders, The 
whole of their long-distance and coast wireless stations were under the 
control of the Government for the duration of the war upon agreed terms, 
The Marconi Wireless Telegraph Co. of Canada had made good progress, 
and a fair profit had resulted. After a review of the work of the other 
subsidiary companies, Mr. Isaacs satd the war had restricted its sphere of 
action of the Relay Automatic Telephone Co. It had, however, been able 
to do some business, notably that of installing its system at Australia 
Honse, among other large establishments, where it was working to per- 
` fection. In his opinion the company had a reat futare after the war. 
Unquestionably automatic telephones would be the order of the day 
when circumstances changed, and there was, he believed, no automate 
system as excellent as that of the relay. 

NORTH MELBOURNE ELECTRIC TRAMWAYS & LIGHTING CO. (LTD.) 
The gross receipts for the year ended Sept. 30 last were £39,361, com- 
pared with £40,358 in the previous year. Expenses increased from 
£28,888 to £30,429, and net revenue was £8.9052, against £11470. In 
tramways department 482.461 car-miles were run, as compared with 
526,836, and passengers catried were 3.455.011, as against 3.782.430. 
In lighting department 206 new consumers were connected, making a 
total of 2,333 connections. 

SINGAPORE ELECTRIC TRAMWAYS (LTD.) - \t the recent meeting 
the chairman (Sir Frank A. Swettenham) said that last vear’s tra flie 
receipts were £1,140, better than in 1916. and the receipts from the sale 
ef electric energy also increased by £1,060; but costs had also increased. 
The cost. of coal, which had for some vears been under SIO0 per ton, in 
1916 was $12.64; but in 1917 the average price was $251, and in Feb- 
ruary last Japanese coal was costing S31 per ton, and Bawang coal 
(which they used to purchase for S6) was now over S9. The latter coal 
could only be used to a moderate extent for mixing with better class coal, 
as its calorific value was low. and it was a coal which could not. be stored 
in very large quantities owing to the risk ef combustion. Resulting 
principally from the increased cost cf coal, the difference between the cost. 
of the Diesel unit and the steam unit was greatly accentuated, the steam 
unit costing ahout 3} times the Diesel unit. Unfortunately. this vear 
they would have to depend more on steam, as in December last the crank 
shaft of the largest of the three Diesel engines broke and was ont of use. 
More than half of their energy was developed by the Diesel plant. and 
they had arranged with the engine builders for their representative in 
the East to go to Singapore and report on the breakdown. ‘They were 
now supplving the municipality with electricity at a loss, and they were 
endeavouring to get an increased price for the supply. 

TROWBRIDGE ELECTRIC SUPPLY CO.(LTD.)-—At the recent. mecting 
the chairman (Mr. J. H. Blake) said the profit on the vear’s working was 
£622, and with £31 brought forward the available total was £653. Divi- 
dends of 74 per cent. on the ordinary and 5 per cent. on the preference 
shares were declared. A sum of £258 was placed to depreciation account, 
£100 to reserve and £82 carried forward. The revenue had considerably 
increased, due to the power load. The plant had been working at very 
high pressure night and day, and heavy repairs would have to be faced, 
hence the amounts placed to depreciation and reserve. 


YORKSHIRE ELECTRIC POWER CO.—'The report for the half-year 
ended June states that after payment of bank and other interest the net 
profit is £23,683, against £17,617 and £13,550 for the corresponding 
periods of 1917 and 1916 respectively. ‘The dividend for the half-vear 
on the 6 per cént. cumulative preference shares has been paid, but in view 
of the financial conditions arising out of the war the directors are deferring 
payment of a dividend on the ordinary shares until the accounts are made 
up for the year. The second 6,000 kw. turbo-alternator at Thornhill 
power station is now in use. The Bill to extend the company’s powers 
has received the Royal assent. The Act empowers the company and local 
authorities who have electricity undertakings to make working agree- 
ments and to enter into joint schemes for co-ordinating the whole of 
the existing supply undertakings in the company's area. The association 
. of the company with Bradford Corporation for joint working has been 
extended by a further agreement, and drranvements have also been 
entered into with the Corporations of Shetheld and Rotherham having 
a similar object in view. 


New Gompanies, Mortgages and 
Gharges, &c. 


BAT MOTOR MFG. CO. (1918) (LTD.) = (150,%612).— Private company, 
reg. Jily 15, capital £60,00 in £1 shares, motor-car menufacturers, dealers 
and agents, electrical engineers. &e. First directors are: E. R. Godar 
and A. van den Dries. Reg. offices: 2-4, Kingswood-road, Penge, 
S. E. 20. 

PLATIT (LTD.) (151,024).--Private company. reg. July 23, capital 
£10,000 in 5,000 20 per cent. prefe.ence shaies of £l each and 100,000 
ordinary shares of Is. each. to take over the business of chemical and 
electrical plating and all other kinds of plating carried on by Agnes Dalby 
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as ‘‘ Dathy’s Patents.” with the patents granted in certain countnes 
First directors are: —- E.R. N. Hyde, J. Lee and Agnes Dalby (managing 
director) Reg. cflees : 63. Finsbury pavement, E.C. 

THOMAS SMITH & SONS (RODLEY)(LTD.) (150,707)—Private com. 
pany. Reg. June 12. capital £150,000 in £1 shares (50,000 preference), 
to take over the business of mechanical and clectrical engineers carned 
on as Thomas Smith & Sons, also to carry on the business of tool makers, 
iron and steel converters, &e. First directors are F. H. Smith, W.T. 
Smith and G. E. Smith. Reg. office: The Steam and Electric Crane 
Works, Rodley, near Leeds. 


Mortgages and Charges. 
RECORD ELECTRICAL CO. (LTD.)- Issue on May 25, 1918, of £500 
debentures, part of series of which particulars have already been filed. 
YORESHIRE ELECTRIC WIRING & MOTOR OO. (LTD.)-—Mortygage on 
leasehold premises at Nhe flield, &c.. dated May 4, 1918, to secure all 


moneys due or to become due from Company to London County and 
Midland Bank. 


Gity Notes. 


—ai 

CAMBRIDSE ELECTRIC SUPPLY CO. (LTD.)—.\n intcrim dividend a! 
rate of 4 percent. per annum has been declared for the past half-vear. 

CHARING CROSS, WEST END AND CITY ELECTRICITY SUPPLY CO. 
(LTD. )—The directors have decided not to pay an interim dividend on the 
ordinary shares of the West End undertaking. 

CHATHAM & DISTRICT LIGHT RAILWAYS CO.— An interim dividend 
at rate of 8 per cent. per annum (Ss. per share’) has been declared on the 
ordinary shares for the past half-year. 

COMPANIES TO BE STRUCK OFF THE REGISTER —The following com. 
panies will be sturck off the register of Joint Stock Companies unless 
rause to the contrary is shown before Aug. 24: Argentine Electrolytic 
Synd., Armour Plate (Cowper-Coles Patents), Bachelet  Levitated 
Railway, Crowther & Co.'s Electrical Industries, Davis Electrical Co., 
Eleetromobile Co., Miners’ Lamp Electric Lighting Co., Salt Lake & 
Ogden Gas & Electric Light Co., Spiral Regulating Dynamo Co. 

FIFE TRAMWAY LIGHT & POWER CO. (LTD—The company is 
Inviting appheations for £130,000 5 per cent. debenture stock at 89 per 
cent. 

WESTMINSTER ELECTRIC SUPPLY CORPN. (LTD.)— An interim dividend 


at rate of 7 per cent. per annum (less tax) is recommended for the half. 
year ended June 30, 
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The Round Table. 
By “ kVA.” 

The “ Daily Chronicle” recently had an amusing article on sub- 
jects for election “stunts,” which were discussed in an imaginary 
conversation between the candidate and his Political Agent. The 
conclusion finally arrived at was as follows :— 

“The gas end cosl ration, you knew, We have the winter coming on. 
A good campaign against compulsory frigidit y ought to have a kick in it.” 

‘There's something in it.” 

“ft is mean! [tis bad! 
gas ! ?—reaited the PLA. 

* Cold—by Act of Parliament,” said the candidate with a platform 
shiver, 

t Coal and electric Tight don't lend themselves very kindly to popular 
treatment,” mused the P.A. “ Bnt ges. Why, it’s second nature to 
an Independent candidate. Cive it ‘em, my boy.” The Political Agent 
lowered his feet and stood on them.‘ Never shall it be said—you know 
the line—thet I stood idly by while you, my fellow citizens, were robbed 
of your legitimate supply of gas. Never! Gentlemen, for four long 
years we have put up with the bungling and muddling of stupidity, but 
this crowning act of folly is past all bearing. You shall not be robhed 


It is crass! To rob a poor man of his 


of vour gas. [ will see that vou get it j 
But the Candidate had lexked out. ' 
ie * * * * 


ThirtySeven Years Ago. 
[From Tur ELECTRICIAN, August 6, 1881.) 


ELECTRIC Licht AT Nar.es.-- The railway station at Naples has 
been for some time past illuminated by five electric lamps, said to be 
each equal to 50 gas lights. The lamps are worked by Gramme 
machines, and are said to have given satisfaction, ” : 

ELECTRICITY AND Ovr Navy.—lt is stated that revised instruc- 
tions have been issued hy the Admiralty for the planning and fitting 
of electric and torpedo gear in ships of the Navy. The position. 
arrangement and fitting of all machines for the generation of elec- 
tricity, circuit lights, torpedo gear and wire leads, pumping and 
charging columns, for either ship or boat are to be planned with the 
concurrence of the captain of the Vernon School Torpedo Ship at 
Portsmouth When completed, and if possible before a ship # 
passed into the first division of the Steam Reserve, the Captain of 
the Naval Torpedo School is under directions from the Admiral 
Superintendent to cause the whole of the fittings to be tested and 
inspected. 
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Notes. 


—— 
The British Scientific Products Exhibition. 

WE give elsewhere a brief account of the meeting of the 
Circle of Scientific Technical and Trade Journalists held on 
Monday last at the British Scientific Products Exhibition, 
which was officially opened by Lord Sydenham on the following 
Wednesday. We propose to refer more fully to the exhibits 
` in subsequent issues ; on the opening day there were naturally 
some sections of the Exhibition still receiving the finishing 
touches. It is evident, however, that there is much of genuine 
interest, not only to the technical expert, but to the general 
public, and we hope that the enterprise of the British Science 
Guild will be rewarded by a corresponding stimulus to public 
appreciation of the value of science. The descriptive catalogue 
is arranged in an interesting manner, the summaries of progress 
which precede the account of the exhibits being a valuable 
feature. In an exhibition of this kind much depends on the 
method of presenting exhibits, and on the facilities for ex- 
planation. To the man in the street the ingenuity and 
industry involved in the production of a chemical dye or drug, 
‘a special variety of optical glass, a magneto and similar 
exhibits which are small in bulk is not readily apparent. 
‘We are glad to note, therefore, that a series of lectures during 
‘the course of the exhibition is being arranged. Prof. GREGORY’S 
address to the gathering of journalists on Monday last was a 
model of what such an exposition should be. He infused into 
his presentation of technical facts an element of imagination 
which captured his audience at once, and did not fail to 
emphasise the fact that all such applications have their root 
in the pursuit of science for its own sake, and develop only in 
the congenial soil of generous facilities for higher education. 
In formally opening the exhibition on Wednesday, Lord 
‘SYDENHAM referred to our unpreparedness for war four years 
ago. Not only were we unprepared from the military point 
of view, but we were singularly weak in certain industzial lines 


owing to our dependence on Germany for many “{key”’ industries. 


Through the work done by scientific men this position has now 
been entirely altered. The present exhibition will serve a very 
useful purpose if it brings home to the general public that the 
‘scientific men of this country are well able to hold their own 
against German competitors, and that originality is rather a 
British than a German quality. 


Daylight Saving in the United States. 


Tue “Electric Journal” quotes some interesting data 
from an address recently delivered before the Electrical 
Development League of San Francisco by Mr. S. INsvtt, 
President of the Commonwealth Edison Co., in Chicago, in 
which he gavé some account of the anticipated results of the 
apean of the daylight saving scheme in America. . It is 
estimated that the application of the scheme for seven months 
in the year will lead to a saving of about 300,000 tons of coal, 
but will occasion a gross loss in revenue to supply companies 
of about $9,500,000. Deducting the saving on fuel, estimated 
at $900,000, there remains a net loss of approximately 
$8,500,000. It is interesting to observe, however, that, 
according to Mr. INsuLL’s views, the change does not go far 
enough. He gærgues that, if daylight saving were made 
effective throughout the entire year the day power load and 
the evening lighting load would not overlap to so great an 
extent as at present. Therefore, if the change were applied 
all the year round, not only would an additional 100,000- 
125,000 tons of coal be saved, but upwards of 400,000 kw. 
capacity would be released. This would also involve a release 
of capital of 150-200 million dollars, because the electricity 
available by the reduction of the winter peak could be sold for 
the purpose of supplying essential industries. While, there- 
fore, there are admitted drawbacks to an “ all-the-year ” 
daylight-saving scheme in other directions, it would appear 


. to have certain advantages from the standpoint of economising 


electricity supply. 


Depreciation and Obsolescence. 


ALTHOUGH the Board of Inland Revenue has allowed 
deductions on account of wear and tear to be made since 1878 
and has permitted an allowance for obsolescence since 1897, 
it is only during the war that the latter allowance has been 
made statutory. In fact, during the last year or two the 
Board have shown a much greater tendency to look upon 
profits a little more from the point of view of the manu- 
facturer than was the case formerly. Doubtless considerable 
differences still exist, and the average surveyor of taxes will 
certainly show quite a profit from accounts where the average 
board of directors would show none. Matters, however, have 
moved in the right direction and the state of affairs has now 
been rendered still more clear by a Memorandum which has 
been issued by the Board of Inland Revenue. Very naturally, 
during the war exceptional cases of wear and tear have arisen. 
There are also cases where machinery and plant are tempor- 
arily out of use and where controlled concerns have undertaken 
exceptional expenditure which may be of little or no post-war 
utility. In such cases relief may be claimed. With regard to 
wear and tear, a rate of 5 per cent. is allowed in the case of 
electrical plant. In all probability this figure has arisen in 
connection with plants which were run on comparatively low 
annual load factors, such as 20 per cent. In these days, 
however, the load factor is rising steadily, and may amount 
to 40, 50 or 60 per cent. Under these circumstances it may 
be doubted whether 5 per cent. is sufficient, although it must 
be remembered that this figure is in addition to any allowance 
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in respect of repairs. The Memorandum issued by the Board 
will certainly be useful and should be studied by all who are 
responsible for industrial undertakings. 


Te ad 


American Engineers and War Service. 


As we have mentioned previously, engineers in this country 
are naturally watching with interest the step being taken in the 
United States to mobilise technical men for war service. 
Information hitherto received has suggested that the United 
States has profited by our mistakes in this direction. We 
observe in the ** Electrical Review and Western Electrician ”’ 
that the Engineering Council has available a classified list of 
25,000 engineers, and unclassified lists of many moze, and that 
10 to 15 percent. of the memberships of the associated engineer- 
ing institutions (with a total membership of about 50,000) 
are in the service of the Army and Navy, while many others 
are doing equally valuable work as civilian engineers. This 
appears an encouraging record. Yet we observe that there is 
still a fear that technical men may be drafted into the Army 
without proper regard for their qualifications. The Engi- 
neering Council recently drafted a strongly-worded resolution 
on the subject, which was submitted to the Secretaries of War 
and of the Navy. We imagine that representations by this 
body, constituted by the Ame:ican Society of Civil Engineers, 
the American Institutes of Electrical and-Mining Engineers 
and the American Society of Mechanical Engineers—to mention 
only a few of the prominent bodies which are co-operating on 
the Council—will have the desired effect. - 


a a aa EP a aaa aa 


Institute of Metals.—The autumn meeting of the Institute 
of Metals will be held in the Rooms of the Chemical Society 
on Sept. 10 and 11, when a number of Papers will be read. 


Water-power Development in Russia.—In view of the 
unrest in Russia, one would hardly anticipate any ambitious 
schemes for developing the water-power of the countrv ; but, 
according to the “ Zeit,” the National Economic Council is 
considering the erection of electric power stations to utilise 
water-power on the Neva, Volkhov, Narova and other rivers. 
The requirements of Petrograd are being specially considered, 
and a station for this city 1s to be erected on the Volkhov, 
power being transmitted at 60,000 volts. 


Aluminium Sleeves for Connecting Wires.— According to 
the “‘ Zeitschrift des Vereines deutscher Ingenieure,” aluminium 
sleeves are being utilised on the Austrian telegraph systems 
for the connection of iron wires, the intention being to avoid 
using solder, which is very scarce, as well as to save time. 
Copper sleeves were formerly employed, but are now difficult 
to obtain. The sleeves are said to withstand the effect of 
corrosion very well, although electrolytic effects have been 
noticed. The results are sufficiently hopeful to render it 
likely that the same method will shortly be applied to trans- 
mission lines. 

Industrial Applications of Magnesium.—Since the outbreak 
of war many new uses have been found for the metal mag- 
nesium. In combination with aluminium and other metals, it 
produces an alloy, with a specific gravity about half that of 
aluminium, which is largely used for aeroplane parts. On the 
other hand, if the weight has only to approach that of 
aluminium, a considerable admixture of heavy metals is 
possible: an alloy containing only 10-30 per cent. of mag- 
nesium is stated to have great strength. The formule of some 
compositions containing magnesium and aluminium recom- 
mended for use in automobile and aeroplane construction are 
given in “ Metallurgical and Chemical Engineering.” Reference 
is made to a recent patent claiming that 92 per cent. of mag- 
nesium and 8 per cent. of aluminium gives an alloy of specific 
gravity 1-75, with a strength equal to that of gunmetal. Before 
the war practically all the magnesium used in the United States 
came from Germany, but it 1s now being produced in America 
in relatively large quantities. 
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Acid-Resisting Ferro-Silicon Alloys.— Mr. Camille Matignon, 
in the “ Comptes Rendus,” gives the results of some corrosion 
tests conducted in 1913 on various ferro-silicon alloys. These 
alloys contained 13-17 per cent. of silicon, nearly 1 per cent. 
of manganese and traces of phosphorus and sulphur. Various 
other compositions derived from Germany and Italy are also 
mentioned, including ferro-boron. The corrosion tests were 
made in boiling nitric acid and in boiling mixtures of acetic acid 
and butyric acids, concentrated and diluted, the tests being 
in some cases continued for 360 hours. Ferro-boron was easily 
attacked, and none of the alloys resisted hydrochloric acid. 


Modern Uses of Asbestos.—In `“ La Nature ” an interesting 
account is given of the chief sources of asbestos and its chef 
applications. The asbestos of commerce comes largely from 
Italy, although supplies are also available from Canada, 
Siberia, Natal, Cape Colony, Corsica and the United States. 
Canada gives the best yield, producing about 100,000 tons 
annually. The working of the asbestos quarries and the sub- 
sequent spinning of the fibre into yarn are illustrated. As- 
bestos, in addition to its well-known applications for work 
where its non-inflammable nature is important, has found 
manv special uses—e.g., for packing piston rings and in the 
production of self-lubricating ropes. It also serves as the bases 
of many insulating materials when it is incorporated, as powder, 
with gums and rubber, the material being subsequently 
vulcanised. 


The Electrification of Pumping Stations.— By the electrf- 
cation of its pumping stations on the Shawmont—Roxborough 
filtration system, the Philadelphia Water Bureau has recently 
effected a considerable saving in fuel. An account of the 
process is given by Mr. H. R. Cady in the “ Engineering News 
Record.” Several small pumping, power and lighting loads 
have been combined, and the work of the boiler equipment 
centralised, with the result that fuel consumption is reduced 
more than 70 per cent. and 4,000 tons of coal are saved annually. 
Particulars are given of the operation of the electric system, 
which, besides carrving on the standpipe and lift pumpage, 
also furnishes power for hghting, driving filter-wash pumps, 
sponge washer, coal conveyor, machine shop and other aus- 
iliary plant. Besides the fuel saving, there has been a con- 
siderable reduction in the cost of maintenance. 


The Recovery of Potash.— Various recent contributions t? 
the discussion of methods of recovering potash are dealt with 
in the last number of the “ Journal ” of the Society of Glass 
Technology. Among the materials recently treated is glau- 
conite or greensand, which has the advantage of being almost 
free from soda, and contains 6-7 per cent. of K,O, which can 
be almost completely recovered. Another advantage is that 
the residue after treating this material for potash can be 
profitably employed as a building material. About 1001b. 
of K,0 and binder material for 20-30,000 bricks are obtainable 
from each ton of greensand. Another source of potash men- 
tioned is the bitterns of the salt works in San Francisco Bar, 
which it is estimated would add 10 per cent. to the present 
potash production in the United States. In this country much 
attention is now being given to the treatment of blast furnaces 
and cement works dust. The spent liquor obtained in Scottish 
practice seems to deserve more attention than the fluedust, 
which only contains about 3 per cent. of potash. Yet another 
possible source is by the treatment of wool-scouring waste. 


The Determination of Internal Phase Angle in Alternators. 
Prof. A. Blondel contributes to “ L’'Industrie Electrique ” an 
account of a method by which the phase displacement between 
the internal E.M.F. and the terminal voltage of a motor may 
be determined. A dise with equi-distant lines, equal in numbet 
to the poles on the machine, is attached to the shaft and ill 
minated by an intermittent source of light, supplied from the 
machine or from a spark discharger in synchronism with 1t. 
The position of the lines at the moment of illumination !$ 
observed, first with the alternator unloaded and subsequently 
with the machine loaded. The difference in angle thus noted 
gives the phase difference between internal E.M.F. and terminal 
voltage. By means of an ammeter, voltmeter and wattmete! 
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the external phase angle between current and terminal voltage 
can also be determined, whence the phase angle between 
current and internal E.M.F. may be deduced. 


Air Screens for Furnaces.—In the “ Zeitschrift des Vereines 
Deutscher Ingenieure ” an account was recently given by Mr. 
F. Wellmann of the latest methods employed in Germany for 
screening furnaces. Workers tending furnaces, and required 
to examine the glowing material at frequent intervals, suffer 
from the excessive heat radiated, and various devices have been 
tried to minimise these ill-effects. For example, hollow furnace 
doors cooled by water have been used, but this is obviously 
only a protection whilst the doors are closed. Again, devices 
have been installed for drawing off the hot air in front of 
furnaces by means of centrifugal exhausters placed in front 
of the furnace opening. An objection to this method is that 
workers, when approaching the furnace are subjected to great 
variations in temperature which are prejudicial to health. 
According to Mr. Wellmann, the most effective device is the 
installation, immediately behind the furnace door, of a narrow 
slit through which cold air is blown upwards, thus interposing 
a screen of relatively cool air between door and furnace. This 
arrangement is stated to give adequate protection to the 
worker, and has the incidental advantage that the outflow of 
flames when the doors of the furnace are opened is checked. 
Full particulars of the design of this ventilating device are 
given. 


Diesel Engine Users’ Association.—Several new members 
were elected at the July meeting, and the usual annual donation 
to the benevolent fund of the [nctitution of Electrical Engineers 


was voted. 

Correspondence was reported with the Board of Trade in regard to 
exempting from the operation of the Lighting, Power and Heating Order 
(so far as electricity supplies are concerned) consumers in areas in which 
electricity is generated by means of Diesel oil engines, on the ground that 
such electrical undertakings had already effected an important economy 
in the use of coal. 

The President (Mr. Napier Prentice) announced that at a meeting in the 
autumn a Paper on the general subject of Semi-Diesel Engines would 
be read. 

There was a short discussion on the subject of a recent alteration in 
the nature of certain lubricating oils used by members of the Association, 
and some criticism in connection with the supply to certain undertakings 
‘of a ‘‘ substitute ” oil in place of the lubricating oil formerly supplied. A 
‘discussion of considerable interest took place on the Peper on ‘‘ Atomise- 
tion and Turbulence,” which hed been presented at the previous meeting 
by Mr. P. H. Smith under the title of “Two Essential Conditions for 
Burning Tar Oil in Diesel Engines.” In his reply, Mr. Smith gave 
information concerning the advantages and diasdvantages of the different 
systems of burning tar oil in varying conditions of loading and size of 
«vlinders. Referring to questions that hed been asked concerning 
mixtures of petroleum fuel oil and ter oil, Mr. Smith stated that he did not 
think mixed oils satisfectory, and that he would much prefer to run an 
‘engine on a straight oil. 


The Marvin Pyrheliometer.- The behaviour of the Marvin 
pyrheliometer is discussed in some detail by Mr. P. D. Foote in 
a new publication of the Bureau of Standards (Scientific Paper 
No. 323). The instrument was calibrated by two methods: 
(1) A known amount of electrical energy was dissipated in the 
receiver ; and (2) a known amount of radiation from a black 
body was allowed to fall upon the receiver in the same manner 
as when the pyrheliometer is employed for solar measurements. 
The calibration by the two methods agreed very closely. The 
various constants of the instruments were determined. The 
fundamental constant, relating the amount of energy received 
with the rise in temperature of the receiver, is independent of 
the rate of energy supplv—at least for an electrical calibration. 
This fact could not be determined with certainty for a radio- 
metric calibration, because the amount of energy which can be 
supplied radiometrically from a black body is much less than 
that for which the instrument was designed. The Marvin 

yrheliometer has been compared by solar observations with 
U.S. Weather Bureau Smithsonian standardised pyrheliometer 
S.I. No. 1, which had been calibrated by comparison with the 
Smithsonian primary standard water flow pyrheliometer. The 
Marvin instrument gave 2 per cent. lower values than the 
Smithsonian pyrheliometer—a difference within the errors 
of observation in the calibration of the Marvin pyrheliometer 
by the methods employed above. 
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An Electric Brass Furnace.—Our contemporarv, the 
“ Electrical Review,” of Chicago, states that the U.S.A. 
Bureau of Mines recently announced the perfection of a type 
of electric melting furnace that may be revolutionary in the 
making of brass. 

Patents covering the furnace (known as the Rocking electric frrnace) 
have been taken out by the Bureau, and have been assigned to Sec retary 
of the Interior (Mr. Lane) as trustee. Free licenses to operate the 
furnaces, it is stated. can be obtained by making application through 
Mr. Van H. Manning, director of the Bureau of Mines. The new furnace, 
which it is claimed will reduce the important Josses in brass melting, is 
the result of five years’ experimental work by Mr. H. W. Gillett, chemist 
of the Bureau of Mines, in co- operation with the laboratory of Cornell 
University, the American Institute of Metals and some brass manufac- 
turers, 

Up to the present most brass has been made in costly crucibles of 
imported clay and graphite. Since the war it has been impossible to 
obtain the im ported materials for erucibles, and manufacturers have had 
to put up with crucibles of much poorer quality, and at a cost many times 
that of pre-war prices. With the huge tonnage of brass needed for war 
purposes, manufacturers have been anxious for a solution of the crucible 
problem. The Bureau states it is inevitable that the next few vears 
will see electric furnaces largely replacing crucible furnaces, and that there 
will be a development comparable to that seen in the steel industry in 
the last few vears. Ihe electric furnace, it is also declared, will greatly 
decrease the loss of zinc, which, together with copper, makes brass. Zine 
boils at 2 much lower temperature than copper, and there have conse- 
quently been large losses in the open crucible furnace through volatilisa- 
tion of the zinc. The electric furnace is closed, and these losses are 
avoided. It is estimated that the unnecessary losses in brass making 
are more than $3,000,000 a vear in normal times, and perha ps $10,000, O00 
a vearin wartimes. Another claim for the electric furnace is that it gives 
healthier working conditions for the men. The Michigan Smelting & 
Refining Co. (Detroit, Mich.) already has one of the furnaces in operation 
and hes four more under construction. The C. B. Bohn Foundry Co., 
of Detroit, is also building two of the new furnaces. 


Power for Colliery Winding. l 
at last Saturday's meeting of the North of England Mining 
Institute a Paper dealing with the installation of an overhead 
Koepe winding plant at Plenmeller Colliery, Northumberland, 
gave a series of interesting calculations as to energy utilised 
in winding engines at collieries. 

In the case of Plenmeller, with the plant working at about half capa- 
city, the actual steam consumption was about 231b. per shaft-horse- 
power-hour, the colliery generating scts taking 17 lb. to 18 Ib. of steam 
per unit. (He remarked in passing that turbo-generators were now 
constructed to give at full load & guarenteed steam consumption of 
10-2 lb. per B.T.U.) On the authority of Mr. W. C. Mountain, the 
estimated steem consumption of winding engines at 13 collieries in 
various parts of Great Britain ranged from a minimum of 431b. to a 
maximum of 178 lb. per shaft-horse-power-hour. an average of 101 1b. It 
had been ascertained that the steem consumption of three winding 
engines et an Upper Silesian colliery ranged from 34-9 1b. per horse- 
power-hour to 134-8 lb. In the former case the engine wes compound, 
working condensing. and in the latter a twin engine working exhausting 
into the atmosphere. "T'he average consumption of net winding steam 
for all three shafts was found to be 87-5 lb. of saturated steam per shaft- 
horse-power-hour. These figures showed by comparison the economy of 
the electrically-driven overhead Koepe winding plant at Plenmeller. 
Now that the plant at so many colllieries was driven entirely by elec- 
tricity it would be useful if some normal standard of the mechanical 
power required per ton of coal produced and its cost could be ascertained. 
From figures supplied by the lete Mr. Geo. Hann in a Paper on the 
Britannia Colliery (S. Wales), the consumption of power during one week 
in January, 1917, wes 282,600 units for an out put of 10,158 tons, or 28 
units per ton. During a week in November of the same vear it was 
406,300 units for an output of 12,589 tons, gr 32 units per ton. ‘That 
gave an averaye of about 30 units per ton. ‘As regerded the cost, in a 
recent discussion at the Scottish Institution the cost of mechanical power 
in ordinary colliery work was stated to be 4d. ba horse-power-hour, 
or £18 a year. Ina modern factory, with fuel at 12a. Gd. per ton, when 
working ebout a third of full time, the cost of an indicated horse-power 
had been stated to be £12 a year. Where waterfalls could be utilised, 
as in Norway and Sweden, the cost of continuous power production was 
said to be as low as from 35s. tu 50s. per electric horse-power per year. 
The cost of a horse-power-year generated by a 2,000 H.r. recovery pro- 
ducer-gas plant had been estimated by Mr. T. R. Wollaston to be 
£2. 17s. Lid. at pre-war prices, allowing credit for the ammonium sulphate 
and tar produced. Assuming that 3,000 H.p. was a normal requirement 
of mechanical power at a large colliery, the cost at £18 would be £54,000 
a year. Evidently there was a considerable margin for economy, the 
importance of which was increasing as manual labour became more 
costly. 


Obituary. 

ProF. OLavs HEnrRIic1.—The death occurred on the 10th inst. of 
Prof. Olaus Henrici, Ph.D., F.R.S., who was formerly professor of 
mathematics and mechanics at the Central Technical College, 
Kensington. 
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The Use of High-Pressure and High-Temperature 
Steam in Large Power Stations.’ 


By J. H. SHAW. 
Summary.—The author considers the results of using high steam pressures and temperatures in boilers in power houses, and presents 
data showing the effect on efficiency and coal consumption for a wide range of conditions. Nome modifications in boiler design, resulting 
from such higher temperatures and pressures, are discussed. 


With the use of steam as a medium for carrying the heat contained 
in the coal from the boiler to the prime mover at present the greater 
part of the heat in the coal is lost. Inthe future we may use a sub- 
stance, other than water, which will require less heat to convert it 
into gas, or the gas turbine may offer the solution But engineers 
are, for the time being, compelled to focus their attention on increas- 
ing the economy of plant using water as a heat conveyer, by increas- 
ing the working range of temperature and pressure. The upper 
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limit 1s perhaps the temperature at which metals lose their strength, 
and the erosive effect of the very hot steam on the blading of the 
turbine. The lower limit is decided by the locality of the power 
station. A bottom temperature of 75°F. to 80°F. is to be expected ; 
80°F. will give 28 in. vacuum or 2 in. absolute pressure. A station 
near a cold river or the sea, where the temperature of the water may 
be 55°F., can be equipped with condensing plant designed for 29:1 in. 
of vacuum—i.e., 0-9 in. absolute pressure. Doubt exists as to 
whether it is more economical to increase the steam-temperature 
by superheating or to increase the range by the use of higher pres- 
sures and a moderate amount of superheat. An interesting plant 
has been installed by the British Thomson-Houston Company at 
Rugby, consisting of a B.T.-H. turbine and a Babcock & Wilcox 
marine-type boiler, capable of a normal evaporation of 18,000 Ib. 
per hour with feed water at 80°F. (the pressure being 350 Ib. per 
square inch, the final temperature of the steam after passing the 
superheater 700°F., and the test pressure of the boiler 525 lb. per 
square inch). Good results have been obtained, and the machine 
after a year's operation showed no undue signs of wear. At the 
Carville power station, Newcastle-on-Tyne, the latest section of the 
boiler house is designed for 275 lb. pressure, and at Glasgow the 
boiler pressure at the new works is to be 250 lb. per square inch. A 
good case can be made out for 600 Ib. pressure with a total tempera- 
ture of 700°F. to 800°F., but this will involve a considerable amount 
of development charges. Practically all existing apparatus can be 
so modified as to admit of pressures of 350 lb. to 400 lb. per square 
inch. - D æ 

By the aid of the temperaturc-entropy diagram the gain due to 
Increasing the working pressure and temperature ranges of the sub- 
stance can be shown with advantage. Assuming frictionless, adia- 
batic expansion, Fig. 1 shows the amount of heat available in l Ib. of 
dry saturated steam at a pressure of 100 lb. per square inch absolute 
(327-7 F.) expanding to [4-7 lb. per square inch absolute (212°F.), and 
is equivalent to 140-6 therms per lb. Figs. 2 and 3 represent the heats 


* Abstract of a Paper read before the Institution of Electrical Engi- 
neers. 
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available per lb. of superheated steam expanding from 365 Ib. per 
square inch absolute (736-4°F.) to 1-5 in. (mercury) absolute pressure 
(91-6°F.) and 500 lb. per square inch absolute (736-4°F.) to 1-5 in. 
(mercury) absolute pressure (91-7°F.). The amounts of heat avail- 
able are 470-2 therms and 485 therms per lb. of steam respectively. 
True isentropic or unresisted adiabatic ex pansion involves no change 
of entropy, and would be shown on the diagram by a straight vertical 
line. 

The expansion in a steam turbine is not isentropic, and is usually 
called adiabatic and resisted. Due to the friction, re-heating takes 
place during the passage of the steam through the nozzles and blades 
and the mixture gains in entropy. This gain can be calculated with 
considerable accuracy. Mr. Goudie, in his book on *“ Steam Tur- 
bines,” has calculated a series of curves by which he arrives at the 
“ re-heat factor”; these curves are reproduced in Fig. 4, and can 
be used for multi-stage turbines and pressures between 150 Ib. and 
200 lb. per square inch. The curves are likely to be low for higher 
steam pressures. 

In the original Paper the author next presents a schedule com- 
paring a comparison between the cost of running a power station at 
200 lb. pressure (gauge) and at 350 1b. pressure for a riverside 
station, where the water is suitable for surface condensing. The 
comparison assumes 20,000 kw. sets, coal within a reasonable dis- 
tance; the cost of the coal, with a ne. calorific value of 10,000 
therms per lb., 10s. per ton at the works ; incombustible contents 
of the coal, 20 per cent.; average water temperature, 60°F. ; 
vacuum 28-5 in., with the barometer at 30 in. The overall efficiency 
of the boiler-house plant is assumed to be 77-5 per cent. 
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Turbine makers are not all in accord as to the efficiency of turbines 
of this size. One firm states that between 200 lb. pressure and 
350 lb. pressure there will be a drop in ratio efficiency of 2} per cert ; 
other manufacturers state that efficiency at 350 lb. pressure and at 
200 lb. pressure will bethesame. Increased density of the steam at the 
higher pressure will doubtless increase the internal losses in the 
turbine, but there are other factors. We may, however, anticipate 
that the efficiencies of turbines of this size will be improved in the 
near future. A turbine ratio efficiency of 80 per cent. is assumed, at 
both 200 lh. pressure and 350 1b. pressure, with the steam supe: 
heated 150°F, and a constant vacuum of 28-5 in. The correction 
used for obtaining the consumptiuns at different steam temperature 
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are taken from Mr. Baumann’s Paper.* A 20,000 kw. alternator 
can be built to give an efficiency of 97 per cent. at unity power 


factor, thus making the turbo-generator ratio efficiency 0-80 x 0:97 © 


=77-6 per cent. If bearing and other friction losses absorb 2 per 
cent., the internal efficiency of the turbine will be 82 per cent. 

The schedule presented by the author shows the cost for coal when 
generating 175-2 million kw.-hours with a load factor of 100 per cent. 
will be £64,400 at the higher pressure of 365 lb. per square inch 
(superheat 250°F ) and £69,200 at the lower pressure of 215 lb. per 
sq. in., with corresponding superheat. This is a saving of £4,800 per 
175-2 million kw.-hours, or 0-007d. per kilowatt-hour. In order to 
avoid assuming a curve of load and calculating the consumptions at 
partial loads, a convenient method of computation is to assume that 
the ratio of the station output to the total coal consumed is in accor- 
dance with Willans’ Jaw—.c., a straight line. | 
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Fig. 5 is plotted from results obtained at the Bradford Corporation’s 
Vallcy-road power station for a number of days in the year 1917, 
The weight of coal used is 60,000 lb. per day, no-load consumption. 
plus 2-32 lb. per unit generated. If we deduct the no-load con- 
sumption of one machine (5,500 lb. of steam per hour) from the 
works’ no-load consumption, assume an evaporation of 6 ]b. of water 
per lb. of coal, and call the figure so obtained the works’ standing 
loss, we have :— 

60,000 x 6/24-=no-load consumption of works in lb. of steam per 
hour= 15,000 lb. of steam per hour. 

Deduct the no-load consumption of onc machine— 

= 15,000 — 5,500=9,500 lb. of steam, 
and 9,500/6== 1,583 lb. of coal per hour. 

To arrive at an estimated figure for the power stations under dis- 
cussion, it is assumed that the standing loss of the station designed 
for 200 Ib. will be the same as for the Valley-road power station—i.e., 
1,583 lb. of coal per hour, and the same basis is taken for the plant at 
350 lb. pressure, with 8 per cent. added to the works’ standing loss, 
which is approximately proportional to the top temperature, as this 
affects radiation boiler exit losses, otc. 

For a 20,000 kw. set the no-load consumption will be approxi- 
mately 22,000 lb. of steam, or 3,666 lb. of coal per hour By the aid 
of several further assumptions the author arrives at the consumptions 
and costs as given in szhedule. 

A further schedule was also prepared in the original Paper, showing 
comparative coal costs of riverside stations working at 200 lb. per 
square inch (gauge), 300°F. superheat, and 350 Ib. per square inch 

gauge), 250°F. superheat, and 485 Ib. per square inch (gauge), 
220°F. superheat. | 

All the efficiencies and calorific values used in the previous 
schedule ! are used again. At the pressures of 215. 365 and 500 Ib. 
per square inch, the coal consumption per effective kilowatt-hour is 


o * K. Baumann, “ Recent Developments in Steam ‘i'urbine Practice,” 
Journal ” I. E. E., 1912, Vol. XLVIIL, p. 768. 
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| Max. load of 20,000 kw., and 
50 p.c. load factor 87°6 x 105 
units per annum. 


209 lb. pressure |350 Ib. pressure 
: 250 deg. super- | 250 deg. super- 
heat, 28-5 in. | heat, 28°5 in. 


vacuum, vacuum, 
Works standing loss in tons of coal...... 6,200 6,700 
No-load consumption of turbo-gene-' 

rators in tons of coal ................05. 15,100 15,314 
Load consumption of turbo-gene- 

rators in tons of coal ............seeeee 65,300 59,867 

Total Be ecccoteistststsensdeeceiteet. 86,600 | 81,881 

Lb. of coal per unit on station bus-bars 2-211 2-094 
Total cost at 10s. per ton .............6086, £43,300 £40,940 
Cost of coal per unit ..........cccseeeceeees |  0-119d. 0-1122d. 


respectively 1-656, 1-62, and 1536 lb., the corresponding costs of 
coal (at 10s. a ton) being £64,750, £63,300 and £60,100. A third 
schedule in the original Paper shows the coal required and power for 
auxiliaries for a cooling-tower station working between 200 lb. per 
square inch gauge, 250°F. superheat, and 350 lb. per square inch 
gauge 250°F. superheat exhausting against a back pressure of 1 lb. 
absolute pressure. Schedule 4 gives the relative stcam consumptions 
with steam at a temperature of 688°F., 215 1b. per square inch 
gauge, 265 lb. per square inch gauge, and 315 lb. per syuare inch 
gauge, exhausting against a back pressure of 1-5 in. of mercury or 
28-5 in. vacuum. 

The foregoing relates only to the cost of coal ; the remaining items 
which make up the total works costs are less affected by the use of 
higher pressures and temperatures. Oil, waste and water are prac-: 
tically unaffected ; repairs and maintenance may be increased, but. 
not to an appreciable extent. Capital cost of the plant may be 
affected to a considerable extent, but cannot be discussed at present. 
Whereas, before the commencement of the War a 5,000 kw. turbine, 
alternator and condenser could be purchased for £2-9 per kilowatt, 
a machine of 20,000 kw. capacity now costs £4-1 per kilowatt. } Py 
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A radical departure will have to be made in present boiler construc- 
tion before pressures of 500 1b. or 600 Ib. per square inch are adopted. 
Square boxes and headers will be eliminated, the drums and tubes will 
be smaller in diameter, and the design of the boiler made more elastic, 
resembling a flash boiler, with practically nosteam or water reserve, 
and fired by gas on the surface-combustion principle. For more 
moderate pressures, up to 350 Ib. per square inch, the existing type of 
boiler can be modified and successfully used. Marine-type boilers are 
already being used, at 275 lb. and 350 lb. per square inch, and 
Messrs. Babcock & Wilcox have two boilers on order for a working 
pressure of 475 Ib. per square inch with steam superheated to a final 
temperature of 700°F. With higher steam pressures the tempera- 
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ture of saturation is raised, and greater care must be exercised in the 
quality of the water used for the boiler feed. The purer the water 
the greater affinity it has for air, CO, and oxygen, and every care 
should be taken that it is not exposed to the air between the con- 
denser and the boiler. The feed pump should, therefore, be an 
extension of the condensate pump, and the condensed water pumped 
direct into the feed line. 

The} natural development of the turbine for higher pressures 
appears to be in a line with Parsons two-cylinder machine, with a 
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Station Conditions :—180 lb. per sq. in. (gauge); 100 deg. F. superheat ; 
28 in. vacuum; 30 in. barometer. 


flexible claw-tvpe coupling between the cvlinders and a thrust bear- 
ing forfeach cylinder. For very large sets, above 50,000 kw, the 
cross-compound turbo-generator will no doubt be used, the high- 
pressure turbine being attached to a generator and the low-pressure 
turbine to another generator. Each set can then be run at its most 
suitable speed, with resulting high efficiency. The design of the 
condensing plant is not likely to be modified, but steam pipes will 


have to be very carefully designed, and the question of ex pansion 
at higher temperatures will be of the utmost importance. 

The designer should ensure that the expansion would always take 
place lengthwise in the pipe range, and the main steam connections 
of the boiler will have to be designed in a flexible manner, in order 
to relieve the main range of stress. These connections should be of 
the manifold or header type-—i.e., made up of many small pipe con- 
nections. A large portion of the pressure drop in steam pipes as at 
present erected is due to the method of arranging ring mains and 
duplicate paths for the steam when certain parts of the main are 
down for joint making, and the provision of a duplicate path often 
so spoils the design that joints cannot be kept tight. If the piping is 
designed on the unit principle—i.e., a number of boilers practically 
isolated on to one generating unit, a small equalising main only need 
be provided at the end of the boiler house. Ample arrangements can 
be made for expansion with such an arrangement. 

Boiler mounting and valve makers are quite alive to the possi- 
bilities of high-pressure and high-temperature steam coming into com- 
mercial use, and valves for pressures up to 600 lb. per square inch, 
and temperatures up to 700°F, have been made in this country. 

It must be admitted that in order to attain a higher overall effi- 
ciency it is necessary to increase both the pressure and the tempera- 
ture of the steam. An increase of pressure with a constant ten- 
perature means that the dew point is carried further up the turbine 
towards the high-pressure end, thus tending to accelerate blade 
erosion in the lower stages and a reduced stave efficiency of the tur- 
bine. The high-pressure blading of a turbine 1s considerably lese 
cthicient than the low-pressure stages, and although the losses in the 
high-pressure end are partly recovered in tne low-pressure blades, 
turbines for extra-high pressures may not be built with the same 
efficiency as one for a lower pressure. There is therefore justifica- 
tion for hesitation before adopting extra high pressures involving 
considerable expenditure. 


= Electric Winding Engines and Mine Hoists.” 


By H. H. BROUGHTON. 
(Continued from page 227.) 
Summary.—In this article a start is made with the mechanics of the winder. Simple expressions are given which lead to the 


eveluation of the cardinal points of the torque diagram of a balanced cylindrical-drum winder. Finally the derivation of the diagram 
by a step-by-step methud is explained. 


THE MECHANICS OF THE WINDER. 


The engineering staffs of the larger mining and colliery com” 
panies usually decide on the kind of winder and on the svstem 
to be used before tenders are invited. In some cases with the 
specifications are issued the torque diagrams, as well as the 
ratings of the several motors and dynamos forming the equip- 
ment. Sometimes, however, it is found that the information 
accompanying an inquiry is too indefinite. The large elec- 
trical manufacturing companies do not, as a rule, rely on the 
information supplied by customers or mechanical firms, as the 
latter usually give the peak rating, or the output somewhere 
near the peak, as the normal rating. Although correct for 
the steam engine, it is very wide of the mark for the motor. 
The normal rating of an electric motor depends upon the 
heating, and this in turn depends upon the root-mean-square 
rating. Since an electric motor is easily capable of taking a 
peak torque of two to three times the torque corresponding to 
the normal rating, it will be seen how important it is to dis- 
tinguish between the two. 

In this section will be given methods for determining the 
torque at everyxinstant throughout the wind and for finding 
the horse-power for typical drums. These methods will be 
used subsequently when we consider a number of winder 
problems. 

The general case is that of an inclined shaft served by a 
conical-drum winder, and a complete solution of this problem 
would cover every kind of shaft and drum ; but it is thought 
to be preferable to consider the vertical shaft in the first place, 
and to begin with the cylindrical drum. 


VERTICAL SHAFTS. 
In order to determine the size of motor for driving a winder 
working to a definite cycle of operations it is necessary to take 
he ee e age 
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into consideration the forces required for accelerating and 
retarding the lifted cage and load, and the dropping cage ; and 
for accelerating and retarding the lifted and dropping ropes. 
Allowance must also be made for the inertia of the heavy 
winding drums, pit-head sheaves, motor armature and gearing 
(if any). In addition, friction and windage have to be provided 
for, and note taken of the effect of the decreasing and increasing 
weights of the lifted and dropping ropes. 

As usually presented, the problem is to obtain a certain 
output from a known depth of shaft in a given time, which is 60 
set as to allow for the unavoidable delays that always occur. 
The time for changing the tubs, or for filling and emptying the 
skips, is usually stated, as also is the weight of coal or ore per 
wind. 

With relatively unimportant exceptions, the problem 
resolves itself into one of elementary dynamics. The careful 
perusal of an informative article entitled “ A Winding Engine 
Problem ” in “ The Engineer ”f is recommended, and it is 
there pointed out that it is not so much the knowledge of 
higher analytical mathematics that is required for tackling such 
problems, but rather the possession of a few simple expressions 
and formule in applied mechanics, and of graphical methods, 
combined with a thorough facility in applying them. 

' The total time the winder is in motion is made up of the 
accelerating, constant speed and retarding periods respec- 
tively. Assuming uniform acceleration and retardation, the 
maximum hoisting speed can be obtained when the times 
required for starting and stopping are known. 

If the nett hoisting time be denoted by T, and if the starting, 
constant-speed and stopping times be t,, t and t, respectively, 
then 


T=t,tt,t+l,seconds. . .. . . (D) 


li cS, 


| 
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At the end of the starting period the Velocity, in feet per 


second, 1s 
v=<a,t,, i. Be see de (2) 


where q, is the acceleration in feet per second per second ; and 
the distance moved through at the end of the starting period, 
reckoned since the commencement of the wind, is 


SSG ee at be @ Se wee @) 

Substituting equation (2) into equation (3) gives 
$,=vt, 2. T 

During the whole of the constant-s 
moved through is 

Saol. e G ee a e a ae Sas ee LD) 
and during the stopping period the distance moved through is 

So Cle 2). a Ge OS SS (6) 
Therefore, since the depth L of the shaft is equal to s,-+s,+s, 
by combining (4), (5) and (6) we have 


e ty te ee He 
peed period the distance 


L=(vty/2)-+(vta)-+(0t/2), a 
and by inserting equation (1) for tz, 

L=[T — {(t,+t3) +2) ] (8) 
Hence the full speed of the hoist will be 

v=L~{T—(ty+t)22 0. (9) 


Or, if the full speed be fixed, the time available for acceleration 
and retardation will be 
tı +h=2 (T—(L/V)} o3 (10) 
If the maximum speed of the drum be N revolutions per 
minute, then 
=60V —2z7R, 
where R=radius of drum in feet. 

Knowing the acceleration a, and retardation a,, and the 
maximum constant velocity v, it is possible to ascertain the 
distance of the cage, or of either cage in the case of a balanced 
winder, from the bottom or top of the shaft at all times during 
the wind. Thus, during the accelerating period, that is to 
say from t=0 to t=t,, the distance moved through is s 
—=a,t,2+2. During the constant-speed period, namely, from 
t—=t, to 6=t,+4¢,, the distance moved through since the com- 
mencement of the wind is s=s,+v(t—t,); and during the 
retarding period, from t=t,+¢, to t=t,+t,+t,=T, the dis- 
tance moved through since the commencement of the wind is 

S=8,+5_+0{t—(t) +2) } —agtt—(t, +2) }? +2. (11) 

By means of these expressions the weights of the lifted and 
dropping ropes at any instant can be found. Knowing these 
weights, it is possible to determine the torque due to each rope, 
and hence the resultant rope torque, throughout the entire wind. 

The torque required at the drum shaft to accelerate or retard 
the moving parts depends .upon the mass and acceleration. 
Take, for example, a winding drum of radius R, weight W and 
radius of gyration r. A speed of v ft. per second is obtained 
at the periphery of the drum at the end of ¢, seconds, which 
gives at the radius of gyration a speed of rxr+RF ft. per 
second. With uniform acceleration, the acceleration a of a 
point at the extremity of the radius of gyration is vr— Rt, ft. 
per second per second. Remembering that force is equal to 
the product of mass and acceleration, we at once get accclerat- 
ing force , 

W vr 
g * Ri ri 
and the corresponding accelerating torque or moment at the 
drum shaft is 


F 


M=Fxr 
_W 2x 
=y” Rt, 


Putting v=wR, where w is the angular velocity in radians 
per second, it is found that 


| i= ye 
g t 


| __ ==moment of inertia x angular acceleration, 
an expression familiar to all engineering students. 
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The inertia of the mechanical parts varies greatly with 
different builders. The total inertia is made up of rotating 
and travelling parts. Of these, the drums, sheaves, motor 
armature and gearing (if any) are rotating, and the cages, 
tubs, load and ropes are travelling. 

In the preliminary design of a winder it is convenient to take 
the probable inertia of each of the rotating parts from data 
relating to existing winders or from curves. The importance 
of such data has long been recognised. Thus Mr. Hans C. 
Behr, in his Paper on * Winding Plants for Great Depths,” 
read before the Institution of Mining and Metallurgy in 1902, 
said : 

“ In designing winding plants it is advisable to keep a 
detailed record of the moment of inertia of the parts of rotating 
members, as well as of their total moments of inertia. Such 
records will be useful, because from the data a sufficiently close 
guess can often be made for the moments of inertia in the 
designing of other plants, and thus a considerable amount of 
labour and time will be saved in arriving at the proper pro- 
portions of drums, engines ... &c.”’ 

As this section of the article is introductory, we shall assume, 
for the time being, that all the necessary data are furnished 
with the inquiry. In a later section the subject will be dealt 
with at some length,.and tabulated data and curves will be 
given. 

Knowing the diameter of the sheaves, the equivalent inertia. 
at the drum shaft can be found. Thus, if 7,=inertia and N, 
=speed of sheaves, and if N=speed of drum, then 


Equivalent inertia of shesves=J,(N,—N)?. 


The estimation of the inertia of the motor armature is less: 
straightforward, since at this stage the size of the motor is not 
definitely known. Reference to tabulated data, the existence 
of which is here assumed, enables us to make an estimate which 
is sufficiently accurate for preliminary calculations. From an 
examination of many winders, the author has found that the 
horse-power of the motor is approximately 0-122 x Wx V for 
geared winders and 0-116 W x V for direct-coupled winders, 
where W is the nett load in tons* and V is the maximum wind- 
ing speed in feet per minute. From either of these expres- 
sions, and knowing the speed of the motor, a fair idea of the. 
size and weight of the armature can be found. 

In the case of a geared winder, the equivalent moment of 
inertia at the drum shaft is 

In(Nm—N)?, 
where Jm=inertia of armature, Nm=speed of motor and N 
=speed of drum. The inertia of the gearing is small in come 
parison with the inertia of the winding drums and motor 
armature. 

If the weights of the travelling parts are known, the inertia 
of these is readily obtained, since the radius of gyration is the 
radius of the drum. Thus, if w=total weight of all the 
travelling parts and R=radius of drum, the inertia of these 
parts is equal to wk? ~g. 

The friction and windage torque depends on the condition 
of the shaft, cages, guides and sheaves, as well as upon the 
winder and the winding speed. The allowance to be made is 
largely a matter of experience. As a rough guide, Mr. W. 
Sykes? states that for direct-coupled winders running at 
moderate speeds the friction may be taken as being equal to an Ț 
extra load of 5 to 7-5 per cent. of the total suspended weight, 
including ropes, cages and load ; and for geared hoists from 
T} to 10 per cent. Messrs. D. B. Rushmore and K. A. Paulyt 
give as an approximation 15 per cent. of the resultant torque 
due to load, cages, tubs and rope. Mr. R. Livingstone§ esti- 
mates the friction at the sheave and drum bearings separately, 
besides taking into account the pull required to bend the rope 
and allowing for windage in the shaft and for the friction of the 
guides. In a test made on an electric winder at the collieries 
of Espérance and Bonne Fortune, Montegnée, Prof. P. Habets|| 
8 All tons are ot 2,240 Ib. throughout the article. 7 

t “ Transactions ” Am. Inst. E. E., Vol. XXIX., p. 291. 
t “ Transactions ” Am. Inst. E. E., Vol. XXIX., p. 249. 


§ THE ELECTRICIAN, Mining Issue, June 10, 1908, p. 33. 
| © Proceedings ” Inst. Mech. Eng., Jnne 1905, p. 467, 
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determined the friction and windage losses by giving the 
masses a certain velocity and measuring the height through 
which the useful load was lifted. He found that these losses 
amounted to from 4 to 9} per cent. of the useful work done in 
lifting the load. 


BALANCED CYLINDRICAL DRUM WINDER. 


The above mechanical principles can now be applied to the 
winder, and we will begin by considering a balanced cylindrical 
drum winder without tail rope. Let 

W =weight of material hoisted, in pounds. 
W.=weight of each cage, in pounds. 
W.=weight of tubs or trucks per cage, in pounds. 
w=weight of rope, in pounds per foot. 
L=depth from which the material is wound, in feet. 
v=maximum rope speed, in feet per second. 
t,=accelerating time, in seconds. 
t,—=retarding time, in seconds. 
R=radius of winding drum, in feet. 

M.=accelerating torque, in pound-foot units. 

M,=retarding torque, in pound-foot units. 

My= friction torque for complete mechanism, in pound-foot 

units. 

M, M, M}, &c.=torque at drum shaft during different 

parts of the cycle. 


Fic. 5.—CYLINDRICAL Dreux WINDER. 


Beginning of Wind.—From Fig. 5 (a) it will be seen that the 
torque M to sustain the load at rest at the bottom of the shaft 
is the difference between the torque on the loaded side and the 
‘torque on the unloaded side, or 

M=(W+W.+Wit+wL)R—(We+Wi)R 
=(W+wL)R. 
‘The’torque required to start the load upwards with a uniform 
acceleration, a}, must exceed the static torque by the amount 
necessary for overcoming friction and windage, and for ac- 
celerating. 
M,=(W+wL)R+My+ Ma «©. « (12) 

End of Accelerating Period.—At the end of the accelerating 
‘period, and just before the constant-speed period begins, the 
weight on the loaded side, Fig. 5 (b), will be decreased by the 
weight of the length s, of the rope wound on the drum during 
the accelerating period. From the other drum an equal weight 
-of rope has been unwound, so that the-resultant load will be 
reduced by an amount corresponding to twice the weight 
wound on the drum during the accelerating period. Hence 
the torque on the drum shaft has been reduced by 2s,wR lb.-ft. 
Substituting for s, from equation (4), the torque reduction is 
vtwR lb.-ft. At the end of the accelerating period, therefore, 
the torque is 

M,=(W+wL—vtw)R+My+Ma . (13) 

Beginning of Constant-speed Period.—At this point the ac- 

celerating torque drops out and the resulting torque becomes 
M,=(W+wL—vtw)R+My. . . » « « (14) 

End of Constant-speed Pervod.—At the end of the constant- 
speed period, and just before retardation begins, most of the 
rope has been wound on the drum on the loaded side, Fig. 5 (c), 
and a corresponding amount has been unwound by the descend- 
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ing cage. Hence, at this point, the condition is the reverse 
of that at the end of the accelerating period, and the torque 
required is 
M,=(W—wL-+0t,w)R+M, . s w ee 15) 
Beginning of Retarding Period.—When retardation begins: 
the torque on the drum shaft is decreased by an amount, M, 
This gives a torque 
M; =(W—uL+rtyw) R +M, —Mr . f . (16) 
End of W ind.— At the end of the wind, Fig. 5 (d), the rope on 
the loaded side is all wound on the drum and on the other side 
the ro; eis all unwound. At this instant, therefore, the load 
gives rise to a torque 
M,=(W—wL)R+My—M, . z% (17) 
Equations (12) to (17) give the torque conditions at the 
cardinal points of the wind, and the torque diagram is drawn 
by plotting the several points to a time base. 


Fic. 6.—SPEED oF Rope. 


Precisely the same result is obtained by considering separately 
each item which contributes to the total torque. In some cases 
this is preferable to the method just described. 

An example will serve to illustrate the method. 

Example 1.—To draw the torque diagram for a balanced 
cylindrical drum winder intended for the following duty :— 


Net load ...... T A E E E es 6,000 lb, 
Depth of shatt.cccccccsccsvevscassesosstcveedcesisevedeesdune’ 1,000 ft. 
Weight of each cage with suspension gear ............ 4,000 lb. 
Weight of each set of tubs ...........cccecesscecssceceeecee 2,500 lb. 
Diameter Of rope .......s...osossesesesesssesesssessoesseeeose 1g in. 
Weight Of £00 2563: .iscssassscncodvessdseenscerdiusencwesnts 3-0 Ib. per ft. 
Decking time: . csdocsdesresccacssaivcebserpaveswsasaweevanes 20 seconds 
Net hoisting time ooo... eee cee cec ee ecceeeenceseenens 60 seconds. 
Time per WING 5 5c sawedsuwacuvacelancedoowvasostivewenty 80 seconds. 
Accelerating period .............ceccscsscoececcsscecececcsces 10 seconds. 
Retarding period jivisscevicanciececnsdessoesncouseaptcessiets 10 seconds. 


Drums: Two, each 10 ft. diameter by 4-25 ft. wide. 
Total inertia = 40,000. 

Sheaves : Total inertia = 2,000. 

Motor: Geared 8-2 to ], about 300 m.p. Inertia=285. 

Friction : 7} per cent. of the load, cages and tubs. 

From equation (9), the maximum winding speed v=1,000 
> {60—(10-+10)-—2} =20 ft. per second, which corresponds to 
a drum speed of 20x60—107—38-4 revs. per min. approxi- 
mately. The curve (abc, Fig. 6, shows the speed of the rope 
at every instant during the wind. 


Fia. 7.—DIstancE Moven THRoUGE. 


The distance s, moved through during acceleration is 
vt, —2=20 x 10+2=100 ft., and since the accelerating and 
retarding periods are equal, the distance moved through during 
retardation will likewise be 100ft. A distance s,=t: 
= 20 x 40—800 ft. is moved through at constant speed. At 
the end of 10 seconds, therefore, the distance moved through 
is 100 ft., and at the end of 50 seconds the distance moved 
through, since the commencement of the wind, is 100+8 
=900 ft. Hence the points o, d, e and f on the curve, Fig. î, 
are known. To find intermediate points on the part od of the 
curve, take ¢=5 seconds as an example. As the acceleration 
a,=20—10=2 ft. per second per second, the distance moved 
through since the beginning of the wind is s=2 x5? -2=0 ft. 
Points on the part ef of the curve can be found by using 
equation (11). Thus, five seconds after retardation begus, 
that is, when ¢=55 seconds, s=900+(5 x20)—(2x5'—2) 
=975 ft. 
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Torque Due to Ascending and Descending Ropes. 


| Distance Ascending rope. Descending rope. 
Time,| moved |—————— SE eee eee ROS Gy Peres ees 
t secs.: through Weight, Torque m: Weight,, Toraue ma 

sft. | w( L— 8) lb. | =wR( Ls) lb.-ft. i w. 8 1b. | = ws R lb.-ft. 

0 0 | 3,000 | 15,600 o: 0 

2 4 2,988 14,940 | 12. 60 

4 16 | 2,952 14,760 48-240 

6 36 2,892 . 14,460 108 | 540 

8 64 2,868 14,040 192 960 

10 | 100 2,700 | 13,500 300 1,500 

12 140 | 2,580 12,900 420 2,100 

48 860 421; | 2,100 2,580 , 12,900 

50 900 | 300 1,500 2,700 | 13,500 

52 936 192 | 960 2.308 ` 14,040 

54 964 108 540 2,892 14,460 

56 984 48 240 2,952 14,760 

58 996 12 | 60 2,088 14,940 

60 1,000 0 0 2.000) 15,000 


et ee a a a a 


Resultant Rope Torque.—The torques due to the lifted and 
dropping ropes, as well as the resultant rope torque, may be 
determined arithmetically from a table connecting ¢ and s. 
This has heen done, and the rope torque curves have been 
plotted in Fig. 8. Assuming that the curve og, for the dropping 
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Time 


Fia. 8.—TorRQUE DUE To RworEs. 


rope, has been plotted, then by shifting this curve bodily 
upwards till g and c coincide we get the torque curve he for the 
lifted rope, and the resultant rope torque curve hg is found by 
subtraction. 

_ A rapid graphical method of finding the rope torque at every 
instant is given at the end of this example. 


Torque due to Load.—The positive torque due to the ascending 
cage, tubs and load=(4,000+-2,500+6,000)5=—62,500 lb.-ft. is 
set off above the datum line ; and the negative torque due to 
the descending cage and tubs=(4,000-+ 2,500)5=32,500, lb.-ft. 


Fia. 9.—TorQvueE DUE To UNBALANCED Loan. 


is set off below the datum line. The resultant torque due to the 
ascending and descending cages (found by subtracting 32,500 
from 62,500) is equal to 30,000 lb.-ft., and is represented by the 
line 7k in the diagram, Fig. 9. 
Torque to Overcome Friction.—The combined weight of two 
cages, two sets of tubs and the load is 2(4,000+2,500)+6,000 
=19,000 lb., and the force to overcome friction=0-075 x 19,000 


& 10,000 
—— 
9 10 20 E 40 50 60 
ime 


Fia. 10.—-TORQUE To OVERCOME FRICTION. 


=1,425 lb. Hence the torque required to overcome friction 
=1,425 x 5=7,125 lb.-ft., and is plotted in Fig. 10. 


Resultent Static Torque.—By combining the resultant torque 
due to the ascending and descending ropes, Fig. 8, with the 
resultant torque due to the ascending and descending cages, 
Fig. 9, and with the torque to overcome friction, Fig. 10, the 
Tesultant static torque due to the ropes, cages, tubs, load and 
sar is obtained. The torques referred to are combined in 

ig. 11. 

With the exception of the accelerating and retarding mo- 
ments, all the moments have now been determined. 
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Acceleration and Retardation.—These moments 
are found from the total inertia and angular 


Resultant acceleration. 
borane Inertia*® of two drums ..........eeeeeeeeeee 40,000 
PES E Inertia of two sheaves .......sssssseseeseeo 2,000 
Travelling part = (6.000 + 8,000 + 5,000 
15,0€0 + 45,4005? + 32-2 = 19,000 
14,880 Inertia of motor armature = 285 x 8-2? =19,150 
14,529 
13,920 Total inertia .......essesssessese. 80.150 
IN Angular velocity = 2N + 60=22 x 38:4-60 
En =—4:0 radians per second. l 
s Angular accelerati n œ=4—10=0:40 radian 
— 10,860 per second per second l 
Bee Angular retardation=4—+10=0-40 radian per 
_13'990 second per second. 
| 14,590 Therefore, 
— 14,880 Accelerating moment, 31,=80,150 x 0-40 
— 15,000 = 32.060 lb.-ft. 


and Retarding moment, M,=32,060 lb.-ft. 
These moments are marked off above and below the datum 
line respectively, as shown in Fig. 12. 
Total Torque.—By combining Figs. 11 and 12 the total 
torque diagram depicted in Fig. 13 is obtained. This is the 
diagram asked for in the example. 


50,000 ———--: Deea 


30 
Time. 
Fia. 11.——RESULTANT Static TORQUE. 
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Fia. 12.—Torqve TO OVERCOME INERTIA. 


Fie. 13.—THe COMPLETE DIAGRAM. 


The interested reader, having the necessary time at his dis- 
posal, is advised to substitute the given values into equations 
(12) to (17), and to make certain that the cardinal points of 
both diagrams are identical. 

In practice one would never take the trouble to draw the 
curves, Figs. 6 to 12, for a balanced cylindrical drum winder. 
The author gives them at this stage because he has found that 
young engincers experience difficulty not only in grasping the 
principles, but also in applying them. This section of the 
work, it should be remembered, is written expressly for those 
having little experience to guide them. 

(To be continued.) 
* Inertia= W R? +g, where W is the weight in lbs., R is the radius of 


gyration in feet, and g=32-2. Throughout the article we shall adhere 
to this definition. 
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Contract Prices During De- 
mobilisation. 


The following is an account of a discussion which took place 
before the Manchester Local Section of the Institution of 
Electrical Engineers on Capt. Digby’s Paper on the above 
subject. An abstract of the Paper appeared in THe ELEC- 


TRICIAN of Aug. 9. 

The Chairman (Mr. C. J. BEAVER) said that the paper should receive 
just as efficient a discussion as that usually given to technical papers. 
This paper was exclusive to Manchester, but in London it had been 
arranged that a Committee should discuss the whole subject, with the 
object of determining what action the Institution shall take to pro- 
mulyate the views of the Author. 

Mr. FRANK WALKER agreed that the subject of costs and selling prices 
and their adjustment in accordance with the fluctuating conditions was 
of vital importance. The statistics given in the first and second sections 
of the paper, while of interest, could not be of national service. The 
campaign lasted only about 6 months, and the French indemnity was 
paid within 3 years and would not pay for one week of the present war. 
So great and complex were the forces at present involved that any fore- 
casting of conditions after the war must be attended with a large element 
of uncertainty. After the war the cost of labour would remain high, 
while costs of the main materials presumably would be kept stable for a 
reasonable time by Government control. Much work ordered before or 
during the war would remain to be executed after its termination. The 
speaker referred to four phases of the problem, viz.: (1) Adjustment of 
basis selling prices concurrently with changing costs ; (2) Alterations in 
cost that occu. during execution of contracts; (3) After the war com- 
pletion of contracts now deferred ; (4) Machinery for regulating contract 
prices. The speaker then proceeded to discuss labour costs iu some 
detail. In considering the cost of labour it was necessary to take into 
account not only the actual rate of pay, but also the quantity of work 
produced. (Care must be exercised to include not only productive labour 
booked to the job, but also labour included in material, in drafting and 
erection, and in “ oncost.” ‘ Standing charges,” such as rent. rates 
and insurance, constituted actually only a very small proportion of on- 
cost. Oncost expenses had increased equally with, if not more rapidly 
than productive labour. The following table showed three sets of 
increases in labour rates due to Government Awards :— 

Total increase 
Jan. 1917 + by 0-9 


Aug. 1914 Jan. 1918 


Skilled day workers . 39/- .. ^- . GE$ 0... 73/6 
Comparative % .... 100°, ... 118%, ... 17094)... 1890% 

Unskilled day workers 21/0 .. 280 2...) 462 ... 512 
Comparative 0% .... 10095  ... I33399 ... 219-594... 244°, 

Women day workers. 15/0 19/8 a BOO. BB 4 
Comparative % .... 100% 122°. BU nae 2 2220 


Thus the increase during 1917 was more than double the total increase 
during the previous war period. ‘The last column showed present-day 
comparative costs, assuming the out put per man-hour reduced to 90 per 
cent, of its pre-war value, which probably represented a maximum ratio 
of output since the rush of recruitment in the first 6 months of the war. 
The cost of wholly or semi-finished parts, brought outside, or even made 
on “‘ side orders ” in the manufacturers own works. Similar rapid in- 
creases have occurred in ‘ raw materials,” though stability in the prices 
of the metals mentioned has been effected and maintained by Government 
control. Owing to these increases the actual manfacturing costs during 
war had greatly exceeded the estimated amount on which the contract 
prices were based. so that losses had occurred on work already completed 
or still in progress. Similarly home and export contracts made before 
and during the war totalling millions of pounds could only be completed 
at costs excecding the estimated costs not infrequently by as much as 
100 per cent. The question of responsibility for this great excess cost 
was of great importance. Examples of the sliding scale suggested by 
Capt. Digby were the purchase of coal according to its calorifie value, 
the variation of charges for electrical energy according to the price paid 
for coal, and the sale of large electrical machines and surface condensers 
subject to variations in the current prices of copper and of condenser 
tubes and plates. The extended application of this principle should be 
practicable where the quantity of any one material included in the 
product is sufficient to warrant its use, but this condition did not often 
apply to electrical and allied apparatus. During the last few months 
manufacturers had adopted the variable price clause, the essence of which 
was that ‘‘ for each one shilling per week by which the rate of labour is 
increased by authorisation of the Government the contract price shall be 
increased by an amount corresponding to 1} per cent. of the contract 
value or prorata. Such increase in the contract price is to be in the same 
proportion as the unexpired period of the contract is to the total con- 
tract period.” <A considerably greater percentage would, however, be 
necessary for use in connection with pre-war costs. 

Mr. STUBBS said that in regard to the terms under which tender prices 
may be adjusted provision should be made for adjustment as from the 
date of the tender and not from the ‘ date of contract.” which might be 
a month or two months or even more. Another case where the date was 
important was in relation to the Priority Certificate. From his ex- 
perience he agreed that the increase in wages paid had exceeded the 
increase in the family food budget of all save the middle classes. In 
fact, he believed that the standard of consumption had risen. 
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Mr. S. L. PEARCE agreed that it would be necessary for the functions 
now exercised by the Priority Department of the Ministry to be continued 
by a Priority Department of some other branch of the Ministry. An 
extension of the sliding scale would have its advantages, but also its 
limitations. All articles could not be subjected to a sliding scale, and if 
contracts were formulated on that basis there could not be any very 
great divergence in the prices that would be submitted by different firms, 
The tendency would be practically to drive all manufacturers of a certain 
class of electrical goods into an association. A system of contracts ons 
sliding scale would have to be made compulsory. 1t would have to appir 
to all or else the aim of the author would not be secured. Whilst prices 
had gone up something like 80 or 90 per cent. or even higher, the price 
of electrical energy had not gone up in anything like the same proportion. 

Ald. WALKER said that many tenders now contained a clause giving a 
very short period of acceptance. By this means the manufacturer 
could compel the purchaser to decide within a reasonable period instead 
of delavinyg foe months, during which prices would change. A purchaser 
might prefer a firm price to an indefinite sliding scale. That would 
entirely depend upon whether all the components affecting the price 
were brought into the scale. The author specified “ rates prevailing in 
the tenderer’s district.” That apparently would penalise certain diz- 
triets where wages were alwavs high. Other counteracting factors must 
also be considered. The inevitable result of the adoption of the sliding 
scale svstem would be the bringing together of the manufacturers, but 
this might be an advantage. The purchaser could prevent it being 
earried to an extreme degree. The scheme would be well worth con. 
sideration, but would have to be considered by a Committee repr. 
sentative of all the interests concerned. Various points would arise. 
For example, supposing one firm had purchased sufficient raw matena! 
to cover all its manufacturing requirements for a considerable period 
ahead, and in the meantime the price rose, was that firm not to take 
advantage of having purchased at an extremely low rate one of the 
principal components, say copper, entering into the contract ? 

Mr. FURNIss agreed that any honest trading firm must welcome a sliding 
scale scheme fo. prices of electrical machinery, which was comparatively 
easy on standard plant, but difthicult to apply to special quotations. He 
thought that the enormous safeguard against machinery gambling du.ing 
the period of demobilisation warranted the extra work that would be 
necessary. 

Mr. Li. B. ATKINSON referred to the question of the whole basis of 
index numbers hased upon an assumed gold currency. It had been 
suggested that after-war prices should be forced down by cresting an 
artificial scarcity of currency. It was perfectly true that prices rose or 
fell in relation to large and small quantities of currency, and it was 
generally assumed that these were related as cause and effect. This. 
however, was not entirely true. Prices rose because the demand was 
large, not because there was a large amount of currency in circulation. 
The currency was in circulation because the supply and demand wer 
large. 

Mr. Mawnstey said that the author’s suggested application of sliding 
scale contract prices to the engineering industry would relieve the manu- 
factrrer of a good deal of risk and the.efore closer prices could no doubt 
be quoted. The adoption of a sliding scale system would have to be 
made obligatory, otherwise it would not work for any length of time: 
for the purchaser also would not wish to take risks, and if one manu- 
facturer quoted a firm price, and another manufacturer a price subject 
to a number of indefinite factors the firm price would sepure the order. 
and the sliding scale system would soon go by the board. This question 
could not be treated in an insular fashion. Other nations had also 
la: gely increased their manufacturing facilities and would want business 
after the war, and even if they adopted a similar system of sliding scales 
they would not be likely to stipulate for the same percentages. The 
most disturbing factor would probably be German competition. The 
problem of the future resolved itself into reduction of costs, taking into 
account the practical certainty of a continuing high level of waxes. 
High wages, to be permanent and economicallysound, must be associated 
with high production, and a eampaign to bring this home to Labour was 
very necessary. 

Capt. Dicey, in reply, said he was aware that with any sliding scale 
basis there were difficulties. Mr. Walker's information on labour rates 
was interesting, but he (Capt. Digby) did not quite follow the reservation 
by the manufacturer that for cach ls. per week by which the rate of 
labour is increased by Government authorisation the contract price sha 
be increased by l per cent. or 1} per cent., dependent on the class of 
material. Supposing a Government award gave a 5 per cent. increase 
to men getting 50s. and 3 per cent. to men getting 30s. during the pro- 
gress of & contract, how was that going to affect the bill which the 
manufacturers would render ? Mr. Stubbs’s remarks had reference to 
the various dates concerned, the date of tender, the date of acceptance 
of contract, the date of the issue of the priority ce.tificate and ‘ the date 
of the priority certificate becoming operative.” Between the date of 
the tender and the date of the contract two or three weeks might cay 
elapse: between the acceptance of the contract and obtaining the 
priority certificate three or four weeks might elapse, but between the 
issue of the priority certificate and that certificate becoming operative 
one could not say how long would elapse because under the rationing 
system one could not. say how long a manufacturer might have to wall 
for his material. He was not quite sure whether the introduction of the 
sliding scale system would tend to strengthen what he might call the 
ring system of tendering. To apply the principle of the sliding scale t9 
some things. such as condensers, water-tube boilers, turbo.alternators 
or big power-house transformers, was easy, but in the case of switch- 
board instruments and so forth, where material was negligible and labour 
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the main cost, the sliding scale would follow that of labour rather than 
that of materials. He was also not certain that the sliding scale system 
would have to be compulsory. A purchaser might ask for tenders on a 
sliding scale basis and a firm might prefer to gamble in regard to price. 
The sliding scale would give a closer price than the other system. Ald. 
Walker had referred to the question of rates prevailing in the manu- 
facturer’s district. One could not avoid that expression. Increases in 
wages rates for two classes in London, Birmingham, Manchester and 
Glasgow were by no means simultaneous or equal. Ald. Walker alsc 
raised the question of firms with big stocks. If a firm has a big stock 
purchased judiciously, he saw no reason whatever why they should not 
make a profit from it. It might be assumed, however, that merchants’ 
stocks and works’ stocks throughout the whole country would be low. 


————————————— 


Crystalline Wire and Its Application 


to the Incandescent Lamp.* 
By F. SGHROTER. 


The alterations of structure which take place in metals as a result 
of various mechanical operations have been examined by Tammann.t 
He explains the increase in mechanical strength which takes place 
in hammered or drawn metals by showing that the crystals undergo 
a kind of homogeneous deformation in the direction of their sliding 
surfaces and that this goes on till any further deformation requires 
very great force. He considers that a cold-drawn wire has a lami- 
nated structure, the various layers being displaced with regard to 
one another in the direction of least resistance. The greatest part 
of the work of deformation overcomes this internal friction, but a 
part remains latent in the material. | 

In the incandescent lamp we have an outstanding case of the use 
to which a metal can be put at high temperatures. In this case the 
rate at which re-crystallisation takes place is very noticeable. 
A drawn tungsten wire has in the cold a structure consisting of 
parallel fibres; it therefore has considerable elasticity. But after 
it has been exposed for a short time to a temperature of 2,300°C., 
irregular crystals are seen to be formed. At the temperature of the 
half-watt lamp, this re-crystallisation takes place in a few minutes. 
When this re-crystallisation is complete, all the valuable properties 
which the tungsten acquires as the result of the drawing process 
are lost. Fragility results from the irregular crystals and the gaps 
between them; this is very similar to the case of the old squirted 
type of filament. E, 

The firm of Julius Pintsch has lately developed a new process 
to overcome these difficulties ; their ideas are due to Schaller, Orbig 
and Elstner. They started with squirted filaments, having an 
addition of 2 per cent. of thoria, which was supposed to constitute 
an improvement on the use of pure tungsten ; still they were fragile 
in places, in spite of great care in the manufacture and in the choice 
of raw material. It was then recognised that, there was still a 
partially crystalline structure. Etched wires showed the crystals 
by reflexion, and under the microscope, prisms with eight surfaces 
were seen, the same thing being visible in broken sections. It was, 
therefore, necessary to devise a practical method of producing wire 
of a suitable length out of one single crystal, and not out of a row of 
loosely connected crystals. The old plan of sintering by passing 
current was abandoned; in place of this, a very short length of 

squirted filament, containing the requisite amount of thoria, was 
suddenly heated to a temperature of 2,400 or 2,600°C., and moved 
through the heating apparatus at a speed slightly less than that 
at which the crystalline structure is formed. Thus fresh lengths are 
brought into the heating zones, and become crystalline; this con- 
tinues till the whole length ofthe wire is crystalline. This process 
of formation is carried out in an atmosphere of hydrogen. The 
wire is moved at a speed of about 2} metres an hour, and it is then 
‘wound without undergoing any further process direct in the lamp. 
B This wire is formed comparatively at a slow rate at high tempera- 
ture, and it must therefore be stable. This is true both in thermo- 
dynamic and crystallographic considerations. In squirted and 
unformed filaments, we have a homogeneous mixture of micro- 
scopic crystals of tungsten and thoria. If we take a polished part 
of a partially formed filament, and examine it under the microscope 
by reflected light, the following observations can be made. The 
unformed part remains equally bright as it is turned round under 
the microscope. But the complete crystal, which has grown up 
in the micro-crystalline material, becomes twice dark and twice 
bright in the course of one revolution. This shows that the smallest 
parts of the finished crystals have their reflecting surfaces in the 
same direction, while in the original structure the crystals lie so 
irregularly that in each position the same amount of light is reflected 


* Abstract of an article in the “ Elektrotechnische Zeitschrift,” 
Heft 43, 1917.) 


t “ Zeitschrift für Elektrochemie,” p. 584, 1912. 
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into the eye. The process of crystallisation in the new filament 
consists in directing all the crystals along the length in the same 
direction, and it therefore appears that it should have the ideal 
structure from the point of view of elasticity. The behaviour of the 
filament at high temperatures is quite different from that of the 
drawn wire, which softens and bends; when bent, the new type 
retains its structure uninjured. Thoria is considered to be of impor- 
tance inasmuch as it affects the nature of the crystalline structure. 
The crystallisation on this process takes place far below the melting 
point, and consists in the absorption of the smaller crystals by the 
larger ones ; it depends on the instability of very small crystal 
below a certain size. This instability is explained by supposing 
that microscopic and sub-microscopic crystals are only in equili- 
brium with the surrounding solution when their shapes correspond 
to a minimum of surface energy, which is not the case with the 
smallest crystals. It may be supposed that at the high temperature 
of reaction of our system, the tungsten atoms volatilise at con- 
siderable speed from the particles of smallest size and then become 
attached to the structure of the larger particles and becomes directed 
in a similar sense. The following question may perhaps be raised. 
Seeing that all the particles of the raw filament reach the hot zone 
in quite irregular positions, how does it arise that the main axis 
of the resulting crystal is in the direction of the axis of the filament ? 
As a matter of fact, crystals form at first in all sorts of directions ; 
all those, which lie at an angle to the axis of the filament, fall at 
once into their natural position on the wall of the filament. Only 
in the precise direction of the axis of the filament can the crystal 
continue to grow, and as it has the capacity for absorbing all crystals 
of limited size, the result is a single crystal, running in the direction 
of the axis. The form in which the thoria appears in the finished 
product and its effect on the process is at present somewhat un- 
certain. 

Practical experiment shows that this type of filament is highly 
stable and specially suitable for its work. The breaking stress is 
164 kg. per square millimetre; this is higher than steel wire, but 
less than that of drawn tungsten wire, so long as it is not re-crys- 
tallised. Drawn tungsten wire is also harder. The new type of 
filament can be wound round a pin, and this can be done after it has 
been incandesced for a length of time. Life tests have also been 
carried out by the testing laboratory of the Union of German Central 
Stations, and their report has been published in their official publi- 
cation. The radiation of the crystalline filament does not appear 
to show any marked effect from the admixture of thoria. The 
original article contains a photograph of the apparatus in which the 
formation-process is carried out, but no detailed description of this 
apparatus is given. 
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The Normalising of Carbon Steel. 


A pamphlet issued by Automatic & Electric Furnaces ( Ltd.) deals with 
the essential factors in normalising carbon steel for the production of 
gauges and similar articles of fine dimensions. Good quality annealed 
carbon tool steel having a high carbon content of 1-2-1-5 per cent., with 
a minimum amount of manganese (under 0-5 per cent.), is recommended 
for such work. 

The most essential element in hardening steel gauges, however, is to 
obtain the exact temperature in the furnace previous to quenching. 
Any material departure from this value gives a coarse crystalline grain, 
difficult to work and uncertain to harden. The method by which the 
exact temperature is determined in the Wild-Bartield furnace with 
pyroscopic detector has been previously described in this journal.* 
Another point of interest is that cooling in air results in the formation 
of a thin skin of oxide, which has a prejudicial effect on the tool used for 
finishing. This skin can be conveniently removed by lapping with car- 
borundum powder and vaseline. ‘I'he steel then cuts smoothly and 
easily, and the wear on the tool is reduced to a minimum. 


Books Received. 
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Electricity Supply Under- 
takings and the War. 


The effect of the war on electricity undertakings has 
been a source of anxiety to many engineers in this country, 
and it is, therefore, of interest to watch the corresponding 
effect in America. In the United States war conditions 
have only been in existence for rather more than a year, 
whereas we have had this unfortunate experience for four 


years. Nevertheless, marked changes are already notice- 
able. The most immediate eflect is seen in the increased 


cost of labour and fuel. In regard to wages and salaries 
it is noticeable that the salaries of officers, managers and 
general superintendents have not increased seriously. 
That is one of the characteristics of the present dav, and 
it undoubtedly entails considerable hardship, but it is 
observed throughout the engineering profession and in 
many others. It is due, of course, to the fact thatthe class 
affected 1s weak numerically. On the other hand, the 
increase in wages has been heavy. According to a Paper 
read by Messrs. L. S. GoopmMan and W. B. Jackson in 
January of the present year, before the American Institute 
of Electrical Engineers, the average increase in wages has 
been about 25 percent. In Great Britain the percentage 
is, of course, much higher. 

Although the increase in cost of labour is serious, the 
increase in the cost of fuel has been far greater. Normally, 
the cost of fuel is, sav, 60 to 65 per cent. of the generating 
costs, but varies with the size and locality of the station. 
It has pow assumed a higher proportion. The increase 
in the cost per ton is put down by Messrs. GoopMAN and 
JACKSON at 100 per cent. In this country the increase 
has probably been even greater. Moreover, it must be 
remembered that the price per ton does not tell the whole 
story. Owing to the fact that coal now used contains a 
much higher proportion of ash than formally, the figure 
now amounting often to 20 percent. or more, the price per 
B.Th.U. has been enhanced much more than is shown 
by the price per ton. Unfortunately, money is spent in 
the transport of ash content which is not desired, and still 
more money is spent in removing ashes to the extent of 
three or four times what these used to be in pre-war days. 
Moreover, there is lower efficiency, due to the reduction 
of thermal value, and the output of the plant as a whole 
becomes smaller. 

Not much is conveyed by figures of totals for a whole 
country, but the following figures (expressed as millions 
of dollars) given by Messrs. GOODMAN and JACKSON are 
_ Interesting as showing the extent to which the various 
increases are responsible for the whole effect :— 


Increased salaries and wages chargeable to operating ... 19-0 
Increased cost of fuel ............ ccc ceece eee eee eee eeeen oiiae EE 60-0 
Increased cost of other materials and supplies ............ 30-0 
TNCTCASCA CH NOS: oaii nE EENAA T5 

116-5 


The conclusion is reached that when these various increases 
are taken into account the net effect is the wiping off of 
‘two-thirds of the sum which would otherwise have been 
available for interest, dividends and reserve. As far as 
undertakings in this country are concerned we need not 
express the effect quite in these terms, as our conditions 
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of working are more elastic, and it 1s a comparatively 
simple matter to pass the greater part of these increased 
costs on to the consumer, up to a point. This course has 
generally been taken and in some cases the legal limit has 
been reached. In order to deal with this situation legislation 
has recently been introduced, of a character not wholly 
beneficial (as we have recently pointed out). Although 
the raising of prices is not a satisfactory procedure, this i: 
all that can be done at the moment, and we can only hope 
that conditions will readjust themselves with some rapidity 
after hostilities are brought to a close. It may be doubted, 
however, whether war bonuses and similar concessions will 
be readily given up. or whether the cost of coal will fail 
to pre-war figures for a very considerable time. 

There is another item which is becoming increasingly 
important as time goes on and that is the high capital cost 
of new plant. In the case of those undertakings which 
are giving low tariffs for power, capital charges form a 
most important proportion of the total. Many of thes 
undertakings have necessarily imereased their capacity 
or are so doing, notwithstanding the fact that the cost of 
plant has advanced by, say, 50 per cent. This means that 
the capital charges on this new plant, which may be carry- 
ing a large proportion of the total load, are increased br 
50 per cent. from this cause alone. Further, in the case 
of local authorities, money is probably ratsed for the purpose 
of purchasing this plant upon terms which are by no means 
Consequently, the capital 
charges are again increased. It appears to us that in such 
cases the Government should offer some relief to those 
undertakings on account of plant so purchased ; otherwise 
the consumers for some vears to come will necessarily 
suffer, due to plant which has been required to meet war 
needs. This aspect of affairs will be modified very con- 
siderably, and will lose its importance to some extent, if 
a national system of electricity supply is developed on 
the lines put forward by the Board of Trade Electric Power 
Supply Committee. Although we hope that such a scheme 
will come into being at a very early date, it is well in any case 
that we should not lose sight of abnormal capital expenditure 
as a factor in iricreasing the cost of electricity supply. 


Review. 
` _— 
The Theory of Electricity. By G. H. Livens, M.A. 
University Press.) Pp. vi.+717. 30s. net. 

Any new book on the mathematical theory of electricity and 
magnetism produced by the Pitt Press is certain to arouse 
considerable interest among students. One cannot, however, 
avoid some sense of disappointment after reading this work, 
as one has the feeling that most of the ground has been covered 
so often before in a manner only slightly different ; for in- 
stance, to mention another book from the same publishers, 
Jeans’ ‘‘ Theory of Electricity and Magnetism ” covers a large 
part of the matter with which this author deals, although the 
treatment in Jeans’ book differs somewhat from that in the 
work under review in that the latter uses the methods and 
notation of vector algebra freely. It is, perhaps, difficult to 
criticise fairly any book of this type, since it would be likely to 
appeal more strongly to the physicist with a good working 
knowledge of mathematics than to a pure mathematician, 
who would probably prefer Jeans’ book. Here much of the 
mathematical analysis has been omitted, whilst there has been 
insistence on fundamental physical principles ; but it 1s pos- 
sible that the author would have done well to have concen- 
trated his attention on the last four chapters, as there is a dis- 
tinct need for a fairly complete book on this branch of the sub- 
ject, using somewhat less advanced mathematics than 18 
usually employed, and he shows that his methods are wel 
adapted to do this. At the same time much of the above- 
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mentioned overlapping would have been avoided, though this 
overlapping is inevitable in a series of books all founded on 
Maxwell’s “ Electricity and Magnetism,” if the whole ground 
is to be covered in each. 

The subject matter and general arrangement of the book 
are well chosen, and in particular the author is to be congratu- 
lated on the mathematical introduction with which he begins 
his work. This deals largely with vector algebra, and should 
be quite sufficient to enable a mathematical reader who has 
not yet studied this notation to follow the rest of the book 
easily. He then proceeds to develop the subject logically 
along the usual lines, starting from Faraday’s researches and 
dealing first with electrostatics. Special reference should be 
made to the chapter dealing with the theory of polarised 
media. This is admirably clear and suited to one reading the 
subject for the first time, as it attempts to give some physical 
meaning to the arguments, and does not consist merely of a 
mathematical discussion of theory. Many students find great 
difficulty in following the latter type of treatise, and one could 
wish that more authors would attempt to give their readers a 
concrete idea of the mechanism of the phenomena to which the 
theory applies, though this does not necessarily imply any 
reference to actual experiments. In the same way, when 
dealing with magnetostatics, considerable attention is paid to 
the mechanical aspect of the theory of ferromagnetism, though 
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it is strange that in this connection no mention is made of 
Ewing's molecular theory of magnetism as a working hypo- 
thesis which explains the nature of the forces which control 
the motion of the molecular magnets. 

It is in the remainder of the book, dealing chiefly with 
electrodynamics and electromagnetic effects, that most novelty 
is to be found, for the author introduces the electronic theory 
as early as possible, and hence in this case also is able to give 
concrete illustrations to his arguments, though here he makes 
more use of actual experimental data ; the chapters on electric 
waves are particularly noteworthy, and include some interest- 
ing results on the energy distribution in radiation fields. 
Finally, there is a short account of the effects to be expected 
in connection with moving media, with a very brief reference 
to Einstein’s principle of relativity, though this section is 
hardly long enough to be of much value. This ends the sub- 
ject matter proper, but from the point of view of the student 
who is reading for examinations the addition of over 300 
excellent examples will prove very useful. 

A word of praise must be given to the officials of the Cam- 
bridge University Press for the admirable way in which they 
have produced the book. It only need be said that it is fully 
up to their usual high standard to imply that it is clear and 
“ readable ” in every way. 

F. J. DYKES. 


The Construction of Abaci. 


By A. B. EASON. 


The object of this article is to explain how to draw up abaci 
for use in solving various common engineering problems, 
without using tables and slide rules. The abaci mentioned 
herein assist one in finding :— 

1. (i.) The resistance per unit length of (i.) any gauge’ of 
wire, (iii.) of any material. (See Fig. 3.) 


Fia. 1. 


2. (i.) The resistance of (ii.) any length of (i1.) any gauge 
of wire, (iv.) of any material. (See Fig. 4.) 

3. (i.) The approximate current to give 100°C. temperature 
rise in any gauge of wire of (iv.) any material. (See Fig. 5.) 

4. (i.) The loss of pressure in a pipe of (ii.) any diameter 
when air is flowing at (iii.) any velocity. (See Fig. 6.) 

Of the three or four quantities involved, anyone may be 
the unknown. This unknown quantity is found on a three-line 
abacus by drawing a straight line (or placing a straight edge) 
across the chart through the points representing the two known 
quantities and by reading off the unknown quantity where 
this line cuts the third scale. In the five-line abacus one 
draws a line between two known quantities, which line will 
intersect the middle line XY at a point, say P; a line 1s 
drawn joining P to the point representing the third known 
quantity, and the fourth unknown quantity is read off where 
this line cuts the other scale. 

_ As examples of problems to be solved, consider the follow- 
ing :— 


1. What is the resistance of 700 yards of 23 8.W.G. copper ? 

In Fig. 4 join 700 yardson the length scale to copper on the material 
scale. Join 23 S:W.G. on the size of wire scale to the intersection on 
XY and produce it to meet the resistance and read the resistance 
35 ohms at 0°C. 


_ 2. A 3 ohm resistance is needed to carry 30 amperes with a 
100°C. rise. What length and gauge of iron wire ure suitable ? 
From Fig. 5 we see that some gauge less than 14S.W.G. will be 
required. From Fig. 4 joining 14 S.W.G. to 3 ohms, and joining the 
intersection on XY to iron shows that 130 yards or 120 metres will be 
required. If 12 S.W.G. is used 150 metres would be required. 

3. A resistance of 75 ohms to carry l ampere is required, 
and about 30 ft. or 900 cm. is the suitable length. What 
material and gauge will be suitable ? 

The ohms per centimetre are approximately 0-083. From Fig. 3 it 
is seen that in iron 40 S.W.G., or in german-silver 35 S.W.G., or in 
manganin 32 8.W.G.-would do. 


These are merely typical examples; those dealing with 
copper wire could, perhaps, be easily solved from tables, but 
for other wires the tables may not be to hand. In the following 
examples, in which fractional powers of the velocity and of 
the diameter enter into the formula, the abacus is of real use 
in reducing labour. 

What is the loss of pressure in an 8 in. air-duct 130 ft. long 
when the air velocity is 30 ft. per second ? 


mn 
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On Fig. 6}join{the 8-in. point to u=30 ft. per second and read off the 
pressure per 100 ft., i.e. 0:72. This is multiplied by 1-3 and the result 
is 0-94 in. of water. i 


EXPLANATION OF THE ABACUS. 

Any equation of the form z"y’=u"v" can be represented by 
an abacus. We shall first explain how to make one to re- 
present the simple fact, 
specific resistance per cm. cube 


resistance per centimetre = 
, area in square centimetres 


340 


or w=oa/S, where w=resistance per centimetre, o=specific 
resistance, S=area incm.2. Then 
log w+log S=log o. 
Look at Fig. 1, in which AX, OP, BY are perpendicular to 
AOB and AO=OB. Make AX=log w, to a scale where 
1=n inches ; and make BY=log S to the same scale. 


SIZE oF AREA 


RESISTANCE at 0°C. 
Ohms Ohms 

per ft. 
100- 


1:0 
0-5 
SPECIFIC RESISTANCE 
0-2 Type of Microhms per 
0-10 ire. cm.cube=0°” 
Mangani 50 
0-05 Lea 20 
Iron l 
0-02 Aluminium fyi 
per mile -:-0-010 Copper 1-0 
900 0-005 
500 


Equation represented w= Ge. + 
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© We know that AX+BY-=-20P, and OP{to some scale 
q=log c. Using geometrical length in inches. 

n(log™+log S)=20P, but OP=q log‘s. 
Therefore g=3n and the centre scale is half the side ones. 
On Fig. 3, where the unit for the side scales is log 1O=1=2 in., 
it is 1 in. on the centre scale. 


RESISTANCE =7° 


LENGTH=L 


Lo 


Y 
Equation represented r = <a 


Join Length to Specific Resistance and Resistance to 
Area so as to intersect on XY 
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k, If the equation is w*=o’/S’ the same method is employed, 
but instead of plotting logw one plots a logw and the scales 
become na, nc, and 4nb. Having plotted the points for 1, 10, 
100, &c., at the distances, O, na, 2na, &c., one has to divide 
the distance between these points logarithmically. This may 
be done by calculation and direct measurement, but it is more 


THE ELECTRICIAN. 


Avaevust 16, 1918. 


convenient to use the device shown in Fig. 2. On tracing 
paper divide a suitable length EF logarithmically ; join an 
origin O to the points 1-0, 1-2, &c., on EF; any line parallel 
to EF will be divided logarithmically by the lines from 0. 
Now suppose the distance na on one of the abaci scalesfis 
2-7in. Place the tracing paper on the abacus with EF 
parallel to the scale and move it till 2-7 in. (say ab) is inter- 
cepted between OF and OF ; then prick through the lines on 
to the abacus scale. 


NOTES ON THE ABACI. 


Fig. 3 gives the resistance of wires; the scale gives ohms 
per centimetre and also ohms per foot and ohms per mile; 
if it happens that the scale in desired units does not happen 
to be at the point required, it is quite easy to run the eve up 
or down the scale and notice what the resistance should be 
in required units by dividing or multiplying by 10 or a multiple 
of 10. 

The scale giving the area of the wire in square millimetres 
enables one to work with Brown and Sharpe gauge, or with 
the metric gauge. 


AMPERES = Å 


to give 100°C. Rise. 
100 
50 
DIAMETER =2R” 
mmm. 
S.W.G.c—10 
20 
5 SPECIFIC RESISTANCE 
in microhms at 100°C.= 0°” 
10 1 
2 
. 50-4 _Manganin 
1 German Silver 
5 
20 Nickel 
5 Iron 
10 
-2 0-2 Aluminium 
2 Copper 
l 
2 il 
0-05 
0-5 0-02 
200°C. 
Datum. e 
me 100 
$ 40° 
0-2 20° sm 
10° a, 
Equation revresented to! =15 700R PT 
0-1 when T; - Tz = 100°C. | 
Fia. 5. 


Fig. 4 gives the resistance for any length of wire, instead of 
per unit length; but then the user must draw two lines 
intersecting in XY instead of a single line. Fig. 4 is plotted 
similarly to Fig. 3, from the equation, log L+log c=2PY 
=log (res.)+log S. The same unit is used for each scale. 

Fig. 5 deserves attention because of the possibility of finding 
currents to give various temperature rises by the use of 
correcting factors. The amount of temperature rise depends 
entirely on the conditions in which the wire is placed, and 
thus the amount of heat emitted from a wire is not known 
very accurately ; but some idea of carrying capacities of wires 
may be gained from Fig. 5. 

The equation used (radiation being neglected) is :— 

Watts per centimetre—B(4-183)(7,—T,)R°'=1? 6 /(xR?), 
where B may vary from 0-00063 to 0-00170. ` For references, 
see ‘‘ Journ.” Post Office Engineers, Vol. X., p. 106, 1917. 

Then 7o= (000264 to 0:00710)(7,—T,)aR*®. 
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We choose the value 0-005 for the constant (B—0-00120) 
and put o’ as microhms, R’ as millimetres, then 
oe 100R)?"5 
108 =005(T,— Tp) AE , 
120 =0°157(T , —T,)(10R’)?"5, 
and 
2 log 1+log o’=log 0:157(T,—T,)+2°5 log (10R’). 

The zero point, or log 1, on the centre scale must begin at a 
point log 0-157(T, —T,) above the datum line, where t=; 
o'=]. We have chosen a J} 2 an. scale əs log 10, so that we 
use a 3in. scale for i, 1} in. for o’, and } (14) (2-5) for 10R’. 

We get the following values :— 


T,—T. 


Length on scale 


Deg. cent. 0157 (71= T) Log ditto: | = 0-75 log ditto. 
20 3-14 0497 0:373 
40 6-28 0-798 0-598 
60 9-42 0-974 0-730 
80 12-56 1-091 0:825 
100 15-70 1-196 0-896 
200 31-42 1-497 1-121 


The position of the scale for diameters depends on what 


values of the constant and of T —T, are chosen. In Fig. 5 
LOSS oF PRESSURE=A 
mm. ores ela RS of Water 
P metr 
BF Pipe 100 Ft GF Pipe. 
10 
600 % ` 
5 VELOCITY=u4 
Metres Feet 
200 7 per sec. RAA sec. 
100 a 200 DIAMETER=D 
1 (Dis inMetres) 
50 100 mm. Inches. 
05 1000 40 
0 
50 30 . 
20 oO 10 VU 20 
10 ; 20 
01 n r ka 
10 
5 10 200 
0-05 2 
5 - § 
2 isi 100 
0-02 
1 1_Gas 2 
0-01 Air 0 2 
. p= 7:35 Ib/in2 
0- ; 
0-005 p=5-— 4 atm. 1 
p-10— 9 atm 0 
u 
0-2 
0-002 0-5 
; 1:924 
0-1 Equation represented na Sole! 10 
pxAbsolute Pressure in Atmospheres 
0-0 h 5 o2 
Fia. 6. 


the constant has been chosen as 0-005 and T,—T, as 100°C. 
Now suppose we can only allow a 60°C. rise, then the S.W.G. 
points must be dropped by the distance between the 100°C. 
and the 60°C. rise. viz., X (see the correction scale on Fig. 5). 
Suppose we want the current carried by 16 8.W.G. copper for 
a 60° rise. Join copper to a point distance x below 16 S.W.G. 
and read off the amperes on the third scale. 

Again B varies from 0-00063 to v:00170. This can be allowed 
for thus: If convection is poorer than 0-001200 then the rise 
will be increased in proportion of 0-00120/B; if c nvection is 
large, then the rise will be reduced by 0-001 20/B ; if we expect 
B=0:00150 and want only 40°C. rise, then the rise to allow 


in Fig. 5 is x 40°C. =:50°C. ; 
lowered by the distance between 100°C. and 50°C. accordingly. 


0- 00120 the wire gauges should be 
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So far no mention has been made of the increase of resistance 
with temperature. In Fig. 5 the specific resistance o’ has been 
taken as 1-4 or [1-+100°(0: 0OO+)|x(o’ at 0°C.) for materials 
copper to nickel. The temperature coefficient of resistance 
wires is negligible for our purpose. In Figs. 3 and 4 o at 
0°C. has been taken; o’ at 60°F. or 15- 6C. could equally 
well be chosen, and the names of the materials plotted at 
points (1+15-6a) s’ instead of at o’. 

The values of o’ chosen for these figures are :— 


Copper ..........8. 1-57 German-silver 33-0 
Aluminium ...... 2-65 Manganin ...... 42-0 
ETON AE E 9-5 Eureka ......... 47-0 
Nickel sanae 12-0 : Rheotan ......... 52-0 


All in microhims. 


Fig. 6 gives the loss of pressure in air ducts for various air 
Velocities. Metric and English units are given on each scale. 
On the centre scale c=log 6-61-+0-852 log s, where s is the 
specific gravity of the fluid compared to air. For coal gas s 
n been taken as 05; for compressed air as 14, 5, 10 at 

, 4, 9 times atmospheric pressure above atmosphere. 

“o use Fig. 6 for gas flow, the centre scale readings must 
be lowered the distance between “Gas” and “Air”; for 
instance, if we require the fall of pressure in 100 i of 5 in. 
pipe when gas flows at 20 ft. per second, we Jone 5in. to @ 
point a below 20 such that distances, ©“ air toa’ gas to 20,” 
and the loss to pressure will be 0-26 in. of water per 100 ft. 
If air was flowing in the pipe the loss would be found by 
joining 5in. to 20, loss=0:54 in. The correction for com- 
pressed air works similarly only in the opposite direction, as 
the loss of pressure will be greater than for free air fiowing 
at the same velocity. 

An abacus for use with steam flow is given in the “ Electric 
World,” Vol. 68, p. 1143 (1916), and an abacus for compressed | 
air flow is given in Amer. Inst. Mining Engr., “ Bulletin ” 126, 
p. 969 (1917). 


The British Scientific Products 
Exhibition. 


l On Monday last a meeting of the Circle of Scientific, Technical 
and Trade Journalists took place at the British Scientific Products 
Exhibition, at the invitation of the Executive Organising Com- 
mittee, an address being delivered by Prof. R. A. Gregory on the 
“ Aims and Objects of the Exhibition.” 

Mr. L. GASTER, who presided, briefly opened the proceedings by 
a few remarks emphasising the importance attached to technical 
research and education. Deficiencies had been revealed by the 
war, and it was right that these should be understood in order that 
they might be remedied; but it was also helpful to survey the 
advances made, and of these the Exhibition would afford encouraging 
evidence. The British Science Guild, who were responsible for the 
organisgtion of the Exhibition, had done much pioneering work on 
education which was now bearing fruit. It should be the task of 
technical journalists to widen the circle of those engaged in such work 
until the whole country was imbued with the scientific spirit and 
with a proper appreciation of its value to industry. 

Prof. R. A. GREGORY remarked that industrial advance seemed to 
depend upon three main factors: The work of the creative investi- 
gator, who discovers new properties and relationships; the in- 
ventor of industrial researches, who applies such knowledge to useful 
ends ; and the artisan concerned in its construction or technical use. 
Each of the three processes had an essential part in national life. 

Surveying the tendencies of the past four years, Prof. Gregory 
pointed out that, while the value of scientific work had become better 
appreciated by the public, the man of science had also learned much ; 
intelligent co-operation was becoming more general, and there was 
less of the spirit of distrust which formerly existed betwcen scientific 
workers and manufacturers. The British Scientific Products 
Exhibition illustrated this growing “entente cordiale ” between 
science and industry. The aim of the Exhibition was to stimulate 
public interest and confidence in the capacities of British science. 
Original scientific work was by no means a German perogativ e; this 
country had been pre-eminent in scientific pioneenne work, but 
deficient in application. . | ee eT 
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Prof, Gregory proceeded to give many instances of progress in the 
industrial application of science since the war, many of which were 
illustrated in the catalogue of the Exhibition. The work of the 
Institute of Chemistry and Sir Herbert Jackson on many special 
glasses; the newly-developed processes for obtaining potash ; the 
way in which chemical manufacturers had succeeded in meeting 
demands for organic drugs, such as aspirin, phenacetin, salvarsan, 
&e.; the development of hard porcelain for electrical fittings ; the 
production of tungsten for special steels, incandescent lamps, &c.; 
and the progress of the magneto industry— all these were examples of 
what British industry could accomplish when urgent need required. 

There were naturally many brilliant advances in the form of 
applied science for naval and military purposes to which allusion 
could not be made; and there were some industries whose progress 
could not adequately be illustrated in the Exhibition. Much 
remained to be done. But the Exhibition afforded an object lesson 
of the strength and adaptability of British industries since the out- 
break of war, and the results already achieved were most creditable 
to both scientific workers and manufacturers. In the latter part of 
his address Prof. Gregory pleaded for a wide view of science, illus- 
trating how the pursuit of knowledge leads eventually to many useful 
applications unsuspected by the inquirer. He quoted figures to show 
that the position of higher scientific education m this country is still 
behind that allotted to it in other countries, and urged that the pro- 
vision of generous facilities in this respect was the very essence of 
industrial progress. 

A vote of thanks to Prof. Gregory was moved by Mr. Gilbert Wood 
and seconded by Mr. W. A. Standring and carried with acclamation, 
after which the gathering broke up in order to visit the Exhibition. — 

As was naturally to be expected, there were portions of the exhibits 
incomplete, and finishing touches were being put on many others ; 
but there is already much to be seen of interest. ‘The aircraft models 
and accessories excited general interest, and the sections devoted to 
dyestufis, nitrogen products, textile specialities, and optical glass 
ware are of a representative character. One of the most interesting 
sections of the exhibition promises to be that dealing with minerals, 
metallurgy, many special products, such as those obtained from the 
ores of tungsten, molybdenum, ferrochrome, ferrovanadium, and 
examples of special steels produced by Hadfields and others being 
shown; in this connection electrical methods of production play a 
part, and various electric furnaces, electrical welding outfits and 
electric heating appliances are on view. Special sections are also 
devoted respectively to electrical and electromagnetic and to optical 
appliances. 

We propose to refer in greater detail to individual exhibits later, 
but we may add that the descriptive catalogue, containing a series of 
contributions by experts summarising progress in various sections is 
a creditable production, which in itself is well worth study We 
understand that a series of lectures is also being arranged. 


Volunteer Notices. 
LONDON ARMY TROOPS COMPANIES VOLUNTEER ENGINEERS. 
Headquarters: Balderton-street, Grosvenor-square, W. 1. 
Officer Commanding, Lieut.-Colonel C. B. Cray, V.D. 
Orders for the Week. 

Captain of the Week.—Capt. E. G. Fleming. 

Next for Duty.—Capt. W. Hynam. 

Monday, Aug. 19.—Demolition Lectures, 5.30 and 7.30. Signallers, 6.30. 

Tuesday, Aug. 20.—No. 3 Company Entrenchments, 6.30. Lecture: 
MarchDiscipline, Officers and N.C.O.s at 6.30. Recruits’ Drill, 6.30. 

Wednesday, Aug. 21.—No. 1 Company Entrenchments, 6.30. Recruits’ 
Drill, 6.30. — 

Thursday, Aug. 22.—No. 2 Company Entrenchments, 6.0. Recruits’ 
Drill, 6.30. Signallers, 6.30. Ambulance Section, 6.30. Band 
Practice, 7.0. 

Friday, Aug. 23.—Range, 5.30-6.30 and 7.30-8.30. Lecture: Railway 
Transport, Officers and N.C.O.s, 6.30. 


SpeciaL Notices.—All drills will take place at headquarters unless 
otherwise stated. 

T'he medical officer will attend for the examination of recruits on 
Thursday evening at 6.30 p.m. 


Swedish Hydro-Electric Schemes.—The * Journal ” of the Swedish 
Chamber of Commerce says new electric undertakings recently 
formed in Sweden are the Sundals Ryrs Kraft Aktiebolag at Nundals 
Ryr, with a capital of £11,060, and the Ulf Elektriska Aktiebolag. 
Ulfohamn. Both will establish hydro-electric stations in their 
respective districts, 
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Commercial Topics. 
Ei 
Advertising in Technica] Journals. p» « ia 

Some time ago a circular was issued by one of the engincenng 
associations making certain sugyestions in regard to advertising by 
engineering firms. These suggestions aroused a good deal of mis- 
giving at the time, and the sequel to_the aflair is to be found in a 
memorandum which has now been issued of a conference held on 
the 9th ult. The memorandum reads as follows :— 

At the end of April a circular-letter, headed “ Notes on Advertising,” 
was circulated by the British Engineers’ Association and the British 
Electrical and Allied Manufacturery’ Association, which Associations are 
amongst the founders of the Industrial Publicity Service, Ltd. 

At a conference on July 9 between representatives of these Associa- 
tions and the British Association of Trade and Technical Journals, Ltd., 
it was pointed out that certain statements in this letter were considered 
to be prejudicial to the trade Press of this country. As this was contrary 
to the intention of the circular-letter in question, it was agreed to make 
the following joint supplementary announcement :— 

1. That although the paper situation is serious there is no intention 
to publish trade journals fortnightly instead of weekly. 

2. That the cost of printing has now increased by 75 per cent., and the 
price of paper by 600 per cent. or 700 per cent., and the increase 
to the cost of production fully justified the proprietors raising the 
advertisement rates or reducing the size of space. 

The trade Press of this country is acknowledged by the Ministry of 
National Service to be of National importance, and in this respect is 
classitied with the daily newspapers. It is in the interest of British 
manufacturers that trade journals maintain their publications at their 
present high level, in view of the important part which they must 
necessarily take in the renewal of commercial enterprise and recon- 


struction at the close of the war. 
+ $ + + 


Industrial Efficiency and Fatigue. 

At the welfare conference, convened by the Ministry of Munitions 
at Oxford last week, Dr. H. M. Vernon stated that the present time 
offered unrivalled opportunities for obtaining information concerning 
the subject. 

Dr. Vernon laid down that the hours must not be so long as to reduce 
the health of the workers, for in such a case efficiency diminished and 
output went down. Over fatigue in women was observed at a fuse 
factory where 75 hours a week were worked, and the women’s accidents 
were three times more numerous than in the subsequent 10-hour day 
period. i " 3 R 
Depreciation and Obsolescence of Plant. 

A memorandum has been issued by the Board of Inland Revenue 
on the subject of allowances for depreciation and obsolescence of 
plant and machinery, &c. 

See. IY of the Customs and Inland Revenue Act, 1878. authorises a 
deduction in the :ssessment of profits of such an amount as the In: ome 
Tax Commissioners © may think just and reasonable us representin: the 
diminished value by reason of wear and tear diring the year of any 
machinery or plant used for the purposes of the cencern.” ‘Lhis deduc- 
tion is in addition to the allowance made in respect of the cost of repairs. 
There is no statutory limit to the amount which the Commissioners may 
aliow in any year, but the aggregate amount of the deductions from first 
to last must not exceed the actual cost of the machinery and plant to the 
person by whoin the concern is carried on. The assessment on the proints 
of a trader for a particular tax year may be nil, or less than the amourt 
of the wear and tear allowance for that vear, so that he cannot get the 
full deduction from that year's assessment to which he would otherwise 
have been entitled: in such a case that part of the allowance to which 
effect cannot be given is carried forward and added to the allowance for 
the next vear, and so on for succeeding years. 

Although nc fixed scale of allowance is prescribed by law, definite rates 
of depreciation on different classes of machinery have been agreed upon 
for uniform application in a number of important industries as the result 
of applications by representetives of the industries to the Board of Inland 
Revenue. Although these allowances have been generally adopted and 
accepted by the taxpayers, the power to appeal to the Board of Keferees 
from the Commissioners, which is given by sec. 24 (1) of the Finance Act, 
1918, will not be atfected by such agreement. Application in such a case 
has first to be made to the Commissioners of Inland Revenue, and these 
refer the case to the Board of Referees. If the Board of Referees are 
satisfied that the application is made by or on behalf of any considerable 
number of persons engaged in any class of trade or business, they con- 
sider the case and determine the amount of the allowance. 

‘Lhe authorities concerned with wear and tear allowances are the Com- 
missioners of Inland Revenue, the Income Tax Commissioners and the 
Board of Referees. After explaining the duties of each of these autho- 
rities, the report points out that, in addition to the allowance for wear 
and tear of plant and machinery, there has been in operation since 1897 
an allowance for obsolescence, and this allowance has been made statutory 
by sec. 24(3)of the Finance Act, LOLS, Accordingly, where new machinery 
is introduced in place of machinery not wholly worn out, an allowance i3 
made, as a deduction from the profits of the year, of so much of the cost 
of replacement as is equivalent to the written down value of the machi- 
nery replaced less anv sum realised by the sale of it. the balance of the 
cost of the new machinery being en edition to the capitel of the business. 


AUGUST 16, 1918. 


Exam ples are given of the effect of the allowances for gbsolescence and 
for wear and tear. 

As an alternative to the allowance for wear and tear and obsolescence 
of plant and machinery, the cost of renewing plant and machinery may 
be claimed as a deduction in the computation of income tax liability 
under schedule D. When this course is preferred by the taxpayer, the 
amount to be allowed is the actual cust of the new plant and machinery 
(excluding any part of such cost which is attributable to additions or 
1m provements—..c., to an increase in capital) after deducting the scrap 
value or realised price of the plant and machinery replaced. Although 
this method of allowance is alternative to the wear and tear allowance 
for the same class of plant, the two principles may run concurrently for 
different classes of assets in the same business. For example, the wear 
and tear allowance may apply to fixed machinery, while the renewal 
method is used for loose plant. 

In the computation of the profits of his business for assessment under 
schedule D, a trader is allowed to deduct as a trade expense his whole 
outlay on repairs, maintenance and insurance of his trade premises. 

It is pointed out that, with the exception of the rates relating to the 
motor omnibus, saw milling and steel industries, the rates of depreciation 
given in the schedule to the report were agreed upon under pre-war 
conditions. Cases have arisen, especially since the commencement of 
the war, in which machinery is suffering exceptional wear and tear, owing, 
for exam ple, to extra hours of running, the difficulty of obtaining material 
for effecting repairs, the rougher usage to which the machinery is sub- 
jected owing tu the employment of unskilled labour and the fewer oppor- 
tunitics available for having the machinery overhauled. In such cases 
applicati ons for special rates of depreciation havo been entertained, but 
generally speaking the circumstances of individual cases have been found 
to vary 8 9 widely as to render it. impracticable to fix a uniform scale, and 
each application has been dealt with on its own merits. 

Where machinery or plant has been temporarily out of use through 
circumstances attributable directly or indirectly to the present war an 
allowance for depreciation is granted on the same lines as if the diminished 
value had actually been caused by ‘‘ wear and tear during the year.” 

In the case of *' controlled ” concerns under the Munitions of War Aot, 
1915. the income tax allowance has been temporarily extended (by the 
Finance Acts of 1916 and 1917) to include the deductions for ‘‘ excep- 
tional depreciation or obsolescence of buildings, plant or machinery ” 
which are allowed for cxcess profits duty ard munitions levy purposes. 
This allowance prevents the hardship that would otherwise arise owing 
to the circumstance that ‘ controlled establishments,” being held at the 
disposal of the Government, may be required to alter completely the 
course of their business and to undertake exceptional expenditure which 
may be of little or no post-war utility to them—e.g., on machinery which 
may never be replaced, and to which, therefore, the ordinary obsolescence 
allowance would not be applicable. ‘The Income Tax Commissioners are 
authorised to revise the income tax allowance so as to enable a deduction 
to be made from profits of the difference between cost and post-war value 
of installations and extensions (including buildings) which would not have 
been undertaken but for the war and the express requirements of the 
Government. 

From the schedule it appears that the rate per cent. allowed on the 
cables of electric supply undertakings is 3 per cent., and of plant and 
machinery 5 per cent., of the written down value. It is doubtful whether 
these allowances, especially the latter, are adequate for electricity works 
under present conditions, and, apart from the question of obsolescence; 
which is very important for supply authorities, generating plant and 
machinery are subject to exceptional wear and tear owing to the war. 

On motor omnibuses the rate is 20 per cent. : but this rate, which does 
not apply to commercial motor vehicles, is to be reconsidered at the 
expiration of four years commencing with 1916-17. On tramways an 
allowance is made per mile of track based on the estimated life of the 
permanent way, 3 per cent. on the written-down value of cables, 7 per 
cent. on cers and other rolling stuck, and 5 per cent. on general plant 
and machinery, including standards, brackets and workshop tools. Steel 
manufacturers are allowed 15 per cent.—1.e., 5 per cent. for normal wear 
and tear and 10 per cent. for additional wear and tear arising from war 
conditions. 


Electricity Supply. 
General. 


Chelmsford.—The Electric Supply Corpn. has applied to the Board 
_of Trade for an Order to increase the maximum price of electric cur- 
rent to 9d. per unit, and the Town Clerk has been directed to make 
representations to the Board against the application. The present 
Maximum is 6d. a unit. 

Dublin.—A conference of local manufacturers was held last week 
in order to consider the proposal of the Corporation electricity 
department to curtail the supply of electricity for power purposes. 

The general opinion was that the closing down of factories between 
4 p.m. and 5 p.m. was an impossible proposition, as in many cases it 
would entail the entire closing down of industrial concerns in Dublin. 
Therefore it was decided to ask the Electricity Supply Committee to 
receive a deputation to urge that there be no curtailment of the supply of 
electric current to manufacturers. 


Electric Power Supply.—At Newcastle last week there was a con- 
ference of representatives of electric supply undertakings on the 


THE ELECTRICIAN. 


343 


north-east coast, the Lord Mayor of Newcastle (Sir George Lunn) 
presiding. 

The conference was called to consider the report of the Board of Trade 
Electric Power Supply Committee, and the general opinion was in favour 
of the principle of a super-power station, but the meeting was strongly 
opposed to the idea of such station being in private hands, and 4 
memorandum was considered with a view to representations being made 
to the Government in favour of control by a public electricity board. 
Eventuallly the proceedings were adjourned for a fortnight in order that 
a report on the same subject from the Law Committee of the Municipal 
Corporations Association may be considered. 


Erith.—The Urban Council will take a supply of electricity in bulk 
from the West Kent Electric Co. 


Swansea.—The Executive Committee of the Harbour Trust has 
entered into an agreement with the Corporation for an additional 
supply of electric current for the King’s Dock. 


Water Power Development in Wales.— Last week the Cardiganshire 
County Council adopted a recommendation of its Finance Com- 
mittee, with reference to a scheme for generating electricity from 
the resources of the rivers Rheidol, Ystwyth, Aeron and Teify. 

The clerk has been instructed to communicate with Radnorshire 
County Council with regard to constructing a road between Cwmystwyth 
and Rhayader and with Breconshire County Council for a road between 
Tregaron and Abergwesin. 

Consideration is elso being given to a scheme for the construction of a 
light railway along the coast from Aberystwyth to Cardigan. 


Water Power of the Empire.—During the week there has been 
issued a preliminary report of the Water Power Committee of the 
‘Conjoint Board of Scientific Societies, which was appointed to 
report `“ on what is at present Leing done to ascertain the amount 
and distribution of water-power in the British Empire.” 

The report states that to enable the Empire to recover with any 
degree uf rapidity from the financial burden imposed by the war, it 
will be necessary to develop in a much greater degree than heretofore 
the Empire’s latent resources. The wealth embodied in its mineral 
resources, its wheat areas, its forests and the hundred . products of its 
tropical dependencies, is almost incalculably great. But it must be 
realised that without an ample supply of cheap energy much of this 
wealth must always remain latent. The available sources of energy 
are, for practical purposes, few in number. They comprise our fossil 
fuels, our oil-fields and oil shale deposits, and our water-powers. In 
considering the relative value and importance of these sources of energy 
it is to be remembered that while the solid and liquid fuels are con- 
venient to handle, can be transported easily and cheaply to any con- 
venient locality, and in many cases form, at present, the most convenient 
and cheap source of power, yet their supplies are strictly limited and 
their ultiniate depletion is assured. In view of this the utilisation to 
the utmost possible degree of the water power of the Empire becomes 
of paramount importance. Excepting the comparatively small and 
inconvenient supply of energy obtainable from vegetable growth, either 
by direct combustion or through the medium of alcohol, these at present 
provide our only practical perennial source of energy. 

The following estimate of the power now being used throughout the 
world is given :— 

In world’s factories (including electric lighting and street railways) 
75,000,000 H.P., railways 21,000,000 H.P., and world’s shipping 24,000,000 
H.P., or a total of 120,000,000 H.P. 

Of the 75,000,000-H.p. used for factories and general industrial and 
municipal activities a rough approximation of the most probable dis- 
tribution would appear to be :—United Kingdom 13,000,000 H.P., Con- 
tinental Europe 24,000,000 H.P., United States 29,000,000 H.P., British 
Dominions and Dependencies 6,000,000 H.P. and Asia and South America 
3,000,000 H.r. 

Between fifteen and sixteen millions of the world’s industrial horse- 
power is at present developed from hydraulic resources ; and here the 
United Kingdom is the most backward of all the countries listed (except 
Russia), its 8-3 per cent. comparing very unfavourably with the 43-4 per 
cent. of Germany. ; 

So far as the United Kingdom is concerned, Scotland, and especially 
the Scottish Highlands, offer greater water power possibilities than any 
other part of the country. Over a considerable extent of its area the 
rainfall exceeds 60 in. per annum, and this area is studded with natural 
lochs, which form excellent storage reservoirs at considerable elevation. 
Moreover, no nart of this area, which is 12,000 square miles in extent, is 
more than 20 miles from some arm of the sea, or from the Caledonian 
Canal. Assuming that 28 in. of the total rainfall is available for power 
it is calculated that a total of some 235,000 continuous horse-power is 
available. 

While in England there are larger rivers than in Scotland, there are 
fewer natural lakes. and such powers as are possible would of necessity 
be in comparatively small units, and must be developed without storage 
by utilising the natural river flow, as has been done on the Dee at Chester. 
Ireland's pussibilities of power, like those of England, appear to be in 
her great rivers: while there are possibilities of development in the 
mountainous district of N-rth Wales, where two installations, developing 
some 12,000 E.H.p. have already been installed. It is the Board’s con- 
clusion that, while the pussible water powers of the kingdom are com- 
paratively small, yet, occurrring as they do at no great distance from 
industrial regions, they are relatively valuable. and every effort should 
be made by clese investigation to ascertain their commercial value at an 
early date. 
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After a survey of the possibilities of the whole Empire, the following 
conclusions are drawn :— 

l. That the potential water-power of the Empire emounts in the 
aggregate to at least 50,000,000 H.P. to 70,000,000 H.P. 

2. That much of this is capable of immediate economic development. 

3. That, except in Canada and New Zealand, and to a less extent in 
New South Wales and Tasmania., no systematic attempt has as yet been 
made by any Government Department to ascertain the true possibilities 
of the hvdraulic resources of its territories, orto collect the relevant data. 

4. That the development of the Empire's netural resources is in- 
separably connected with that of its water. powers, 

5. That the development of such enormous possibilities should not 
be left to chance. but should be carried out under the guidance of some 
competent aut horit v. 

The Committee recommend that the Government should take stops 
to form an Imperial Board or Commission, to include representatives of 
all the Dominions and Dependencies, to investigete the matter, and advise 
the State as to developments which it might assist or initiate. 


Electric Traction. 


Newport (Mon.).—In order to economise electrical energy the 
Tramways Committee has decided to abolish 39 stopping places. 

The borough electrical engineer (Mr. A. Nichols Moore) has reported 
that the Admiraity reeently asked the Vramwev Committee to consider 
the question of extending the tranwayvs from Messrs. Lysacht’s works 
to the Channel Dry Docks, so as to convey workmen to thet district. 
A donble track would cost {54.517 and a single track with loops £28,517. 
The Committee has agreed to contribute the pre-war cost of the line and 
the cars, and to bear 50 per cent. of the working costs provided the track, 
equipment and cars become the property of the Corporation. 

The male staff of the tramways undertaking have received an increase 
of 5s. per week, making a total increase of 25s. per week over pre-war 
wages, 

Pontypridd-Rhondda Tramways.—A Board of Trade inquiry will 
be held into a scheme for linking-up the Pontypridd and Rhondda 
tramway services, 

Southport.—The salary of the Corporation tramways manager 
(Mr. T. J. Kendrew) has been increased from £300 to £400 per annum. 


Sunderland.—The Council are recommended to stop the tramcar 
service at 9 p.m. (instead of 10.30 at present) as from Oct. 3, to double 
the penny fares and to abolish the transfer system. 


o j 
Imperial Notes. 

Australasia.—Sydney Electricity Committee has removed the 
restriction upon new connections, the Railway Commissioncrs having 
made available for the Corporation use 1,000 H.P. to 1,500 H.r. of 
electrical energy from their powcr station. 

Metal Manufactures (Ltd.) has spent over £100.000 upon the equip- 
ment of works for the manufacture of copper wire at Port Kembla 
(N.S.W.). 

The Commonwealth Government is experiencing great difficulty in 
obtaining material for telephone extensions. Some classes of instru- 


ments previously imported are being made in the workshops of the 
Post and Telegraph Department. 

A representative meeting of delegates of the various engineering and 
scientific societies of the Commonwealth recently passed tentative reso- 
lutions relating to the construction of a Federal institution embracing 
the whole of the societies. The resolutions will be submitted to the 
several societies for approval. 


The Australian Electric Steel Co. will shortly open branch works at 
Midland Junction (W. Australia) for the conversion of scrap into steel 
ingots, electrical energy (1,000 kw.) being taken from the Government 
power-house at East Perth, 10 miles away. Mr. R. 0. Law is the local 
director. Mr. Wm. Padbury has erected a flour mill which will also be 
driven by electric power from the Government power-house at East Perth. 

Hydro-Electric Power in Canada.—The St. Lawrence River Power 
Co., a subsidiary company of the Aluminium Co. of America, has 
applied to the International Joint Commission for further power 
rights on the St. Lawrence River at Long Sault Rapids, near Corn- 
wall. 


Rhodesia.—Subscriptions were recently invited for a loan of 
£12,000 for an electric light scheme for the town of Umtali. 


Foreign Notes. 


A Norwegian Electrode Factory.—A new factory at Frederikstad, 
Norway, for the manufacture of carbon and graphite electrodes is 
operated by the A. S. Norske Elektrodeverker. 

The capacity of the works is 4.000 tons of carbon or 1,000 tons of 
graphite electrodes a vear. The same general standards and sizes of 
graphite electrodes are to be manufactured as those used throughout the 
United States. American engineers are employed and the machinery is 
almost exclusively of American manufacture. 

Metal Filament Lamp Sales in U.S.A.—According to “ The Enei- 
neer ` 165,000,000 tungsten {lament lamps were sold in the United 
States in 1917. This figure is exclusive of miniature lamps, of which 
75,000,000 were sold. There was a great falling off of the use of 
carbon filament lamps, which last year only amounted to 12 per cent. 
of the total. 
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State and Municipal Electricity Supply in Prussia.—The State of 
Prussia recently decided to erect a steam station at Hanover. 
The leading principle in the programme of the Minister of Public 
Works will be that the State will contine itself to the generation 
and wholesale distribution of electrical energy. There is to be 
close co-operation with the existing municipal electric supply 
stations and the municipal unions. 

According to * Engineering,” municipal or private undertakings 
are not expected to discontinue operations, but it is surmised that 
these undertakings will take the current supplied by the State, as 
they will be able to obtain it at a lower cost than that of their own 
current. On the other hand, a certain degree of State interference or 
control may be looked for, as far as the free development of private and 
municipal electric works is concerned, more as regards the erection of 
new stations than the working of those already in existence. The State 
scheme is also to prevent the building of new inadequate stations, and 
provides a rational delimitation of the distribution areas. 

The Union of Electricity Works, which principally comprises municipal 
generating stations, has viven expression to certain opinions of the scheme. 
The Union raises no objection to the Prussian State having decided to 
participate in the supply ef current, but in the interests of the national 
industry any opposition should be avoided between the new State owned 
stations and the existing ones of fair capacity. The Union therefore 
hopes that the State authorities will pay attention to the following views :— 

i. The development of existing electrie stations of fair capacity should 
not be interrupted by being made dependent upon State permission for 
their extension, cither in regard to generating plant or to distribution, 

2. The State electric stations to be erected should be limited to the 
generation of current and its transmission in bulk; they should not 
supply large consumers, inasmuch as the supply of current to such con. 
sumers is the revenue of the existing electric stations. 

3. In the planning and erection of new State electricity works, the 
question of their real necessity should be most carefully gone into, and 
State electricity works should not be erected when existing municipal 
and private undertakings already adequately provide the area in qucs- 
tion with current. 


Miscellaneous. 


Alien Enemy Property.—In the annual report of the Public 
Trustee, who is custodian under the Trading with the Enemy Acts, 
it is stated that returns of property in this country held by British 
persons for enemies, and of debts due by British persons to enemies, 
show a number approximately of 40,000, while the total number of 
returns received by the Public Trustee in respect of claims by British 
subjects against enemies (including those in occupied territory} 
reaches a total of about 49,000. The total value of all property 
(including debts) vested or transferred by Orders of the Court and of 
the Board of Trade amounts approximately to £18, 153,694. 


Eritish Industries Fair.—The second Glasgow British Industries 
Fair, which is being held in the Kelvin Hall of Industries, was opened 
on Monday by Nir Arthur Steel- Maitland. 


Engineering Trades Unions.— A conference to consider the question 
of amalgamating the Unions representing the engineering, electrical, 
metal workers, scientific instrument makers and other trades will be 
held on Sept. 11 and 12. 


Inquest.—An inquest was held last week at Newcastle on Stanley 
D. Bavin, an apprentice plater, who was killed at the Neptune Works 
of Messrs. Swan, Hunter & Wigham Richardson on the 2nd inst. 

It appeared that Ravin and others were engaged in punching a longi- 
tudinal shell har at an electric. Ily-driven punching machine when he 
received an electric shock. 

Anthony Vashkevich, foreman electrician, who examined the machine 
after the accident, found that the terminal wires, as a result of the 
vibration of the machine, had become bare and dropped on to the com- 
pensator box, on which there were signs of burning. The copper wire 
that had been connected from the compensator box to a water pipe for 
earthing purposes had become defective. 

A verdict of accidental death was returned, and the jury expressed the 
opinion that the means used to earth the machine were defective. 


Radium Control Order.—The Minister of Munitions on Tuesday 
issued an Order prohibiting the sale or purchase without a permit 
of radio-active substances, luminous bodies or ores, gxcept uranium 
nitrate or other radio-active substances which formed an integral 
part of any instrument at the time of the Order.£ 4° Bef... BS 

Trading with the Enemy.—Recent additions to the list of persons 
and firms with whom trading by persons and firms in the United 
Kingdom is prohibited include the following :— bek 

Cuba, Alfredo Holz, representative of Orenstein & Koppel, S. A. 
(Havana); Spain, Jaime Schwab. Electricite (Madrid). 

Tyneside Fire.—A serious fire broke out on Sunday morning at 
the electric trainsheds of the North-Eastern Railway Co. at Heaton. 
Newcastle. 

It is reported that 38 electric coaches and the sheds were destroyed, 
the danave being estimated at over £100.000. ‘There were over W 
coaches in the sheds when the fire was discovered, but 53 of them wert 
taken out undamaged. 
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Wireless Telegraphy in Canada.—It is reported that the trustees of 
the late Lord Rhondda contemplate linking-up Peace River, Fort 
Vermilion and Fort Smith on the Lower Athabasca river, Edmonton, 
Alberta, by a series of wireless stations. The Dominion Government 


will be asked to sanction the scheme and to contribute £9,000 
towards the cost. 


Imports.—The following are official values of electrical machinery 
material and apparatus imported into this country (a) during June, 
1918, and (b) the aggregate figures from Jan. 1 to June 30, with in- 
crease or decrease compared with corresponding periods of 1917 :— 

Electrical machinery, (a) £4 ,489 (decrease £62,127), (b) £40,8212 (de- 
crease £321,945); including generators and motors other than for 
aeroplanes, motor cars and cycles, (a) £6,117 (decrease £8,658), (b) 
£66,965 (decrease £55,582); and electrical machinery unenumerated, 
(a) £34,372 (decrease £59,469) (b) £341,247 (decrease £266,363); tele- 
graph and telephone cables other than submarine, (a) £272 (decrease 
£33), (b) £727 (decrease £4,853): telegraph and telephone appa- 
ratus, (a) £8,968 (increase £6,142), (b) £23,663 (increase £6,066) ; 
other electrical wires and cables, rubber insulated, (a) £55 (decrease 
£1,944), (b) £657 (decrease £25,398): with other insulations, (a) £272 
(decrease £33), (b) £727 (decrease £4.863): carbons (a) £3,418 (de- 
crease £1,690). (b) £22,502 (decrease £20,394); glow lamps, (a) £11,753 
(increase £9,984), (b) £63,724 (increase £1,917); parts of arc lamps 
and searchlights (other than carbons), (a) £3,635 (decrease £12,332), 
(b) £43,039 (decrease £20,481): primary and secondary batteries, (a) 
£4,195 (decrease £12.814), (b) £92.463 (decrease £72,176); meters and 
measuring instruments, (4) £2,340 (decrease £1,171), (b) £7,847 (decrease 
£8,520) ; switchboards, (a) nil (decrease £47), (b) £266 (increase £219) ; 
electrical goods and apparatus unenumerated, (a) £81,186 (increase 
£45,459), (b) £258,033 (decrease £577). Total of electrical goods and 
apparatus other than machinery and uninsulated wire, (a) £115,822 
(increase £31,550), (b) £514,767 (decrease £194,242), 


Exports.—The exports of electrical machinery, material, &c., (a) 
during June, 1918, and (b) from Jan. 1 to June 30, with increase or 
decrease compared with corresponding periods of 1917, were as 
follows :— 

Electrical machinery, (a) £114,539 (decrease £8,684), (b) £548,408 
(decrease £174,070); including railway and tramway motors, (a) £5,022 
(increase £4,484), (b) £20,102 (increase £8,414); other generators and 
motors except for aeroplanes, motor cars and cycles, (a) £73,129) decrease 
£8,904), (b) £327,033 (decrease £107,252) ; and electrical machinery unenu- 
merated, (a) £36,388 (decrease £4,264), (b) £201,273 (decrease £75,232) ; 
telegraph and telephone cables, submarine, (a) £17,200 (decrease £2,960), 
(b) £342,231 (increase £228,690) ; other than submarine, (a) £39,250 (de- 
crease £6,068), (b) £138,440 (decrease £280,159) ; telegraph and telephone 
apparatus, (a) £13,799 (decrease £903), (b) £100,112 (increase £4,795) ; 
other electrical wires and cables, rubber insulated, (a) £6,662 (decrease 
£28,306, (b) £33,523 (decrease £120,380); with other insulation, (a) 
£45,24 (decrease £16,912), (b) £36,724 (decrease £144,177) carbons, (a) 
£509 (increase £268), (b) £3,029 (increase £11,662); glow lamps, (a) 
£6,273 (decrease £3,726), (b) £42,176 (decrease £29,397); arc lamps and 
searchlights, (a) £1,552 (increase £830), (b) £11,729 (increase £359) ; 
parts of arc lamps and searchlights (other than carbons), (a) £1,815 (de- 
crease £11,498), (b) £10,730 (decrease £19,844); primary and secondary 
batteries, (a) £9,484 (decrease £1,002), (b) £52,593 (decrease £34,470) ; 
meters and measuring instruments, (a) £10,359 (decrease £4,060), (b) 
£59,532 (decrease £5,052); transformers (a) £4,012 (decrease £4,082), 
(b) £14,535 (decrease £22,755) ; switchboards, (a) £2,988 (decrease £209), 
(b) £17,632 (decrease £2,015): electrical goods and apparatus unenu- 
merated, (a) £33,567 (decrease £20,013), (9) £212,489 (decrease £136,353). 
Total of electrical goods and apparatus, dther than machinery and unin- 
sulated wire, (a) £151,994 (decrease £92,303). (b) £1,075,475 (decrease 
£572,420). 


Educational. 


The New Education Act.—The Royal Assent was given to this Ac 
on Thursday last. Among the more important changes made by 
the Act are the following :— 

Abolition of exemptions from attendance at school between the ages 
of 5 and 14, and local authorities may increase the age of compulsion bya 
by-law to 15; the introduction of compulsory day continuation schools 
for young persons (unless they are being otherwise educated) up to the age 
of 16, and after seven years from the appointed day up to the age of 18. 
The maximum hours of attendance at continuation schools have been 
fixed at 280, and after seven years at 720. No child under 12 shall be 
employed. Local authorities may make provision for supply or main- 
tenance of holiday or sohool games centres, for physical training, &c. 
There are also a number of provisions relating to the duties of local 
authorities, the distribution of Government grants, &c. 

The National Education Association has issued a pamphlet which 
gives a. useful summary and explanation of the Act. | 


University of Durham (Armstrong College).—In the department 
of mechanical, marine, civil and electrical engineering, naval archi- 
tecture, mining, metallurgy, &c., there are complete courses of 
instruction in preparation for degrees of the University of Durham. 
The next session commences on Sept. 23, and particulars of the 
courses may be obtained from the secretary (Mr. F. H. Pruen, M.A.), 
Armstrong College, Newcastle-on-Tyne. 
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University of Manchester.—In the physics department there are 
lecture and laboratory courses, preparing for both the ordinary and 
honours degrees, and particulars may be obtained from the Registrar. 
Prof. Sir E. Rutherford will meet intending students on Oct. 3. 


University of Edinburgh, Engineering Department—The next 
session commences on Oct. 8, and the preliminary or entrance exam- 
ination is held in September. The University provides complete 
courses in civil, mechanical and electrical engineering, qualifying for 
the degree of B.Sc. Eng. Particulars from the Matriculation Office, 
The University, Edinburgh. 

Manchester College of Technology.—The prospectus of the courses 
for the 1918-19 session is now available. 

The head of the electrical engineering department is Prof. Miles 
Walker, M.A., B.Sc., M.I. E. E., and the mechanical engineering depart- 
ment is under thhe charge of Prof. G. Gerald Stoney, M. A.I., M.Inst.C. E., 
while each is assisted by a large staff of lecturers and instructors. and there 
are well-equipped laboratores for practical work. The course of study 
for a degree (B.Sc.Tech.) or a certificate of proficiency extends over threo 
years. A new degree of doctor of philosophy has been instituted in 
order to encourage advanced study and research. Its standard will 
be higher than that of the M.A., M.Sc. and M.Se.Tech. 

Northampton Polytechnic Institute.—The full day courses in civil, 
mechanical and electrical engineering will commence on Sept. 30. 

The courses in civil and mechanical engineoring give a thorough ground- 
ing in engineering work, and, in the third and fourth years, include 
specialisation in various directions, such as automobile and aeronautical 
engineering. In electrical engineering, with similar grounding, the 
specialisation is in the direction either of heavy electrical enginecring 
or of telegraphv and telephony. including radio telegraphy. The en- 
trance examinations will be held on Sept. 24 and 25. at which three 
entrance scholarships will be offered. There are full and part time 
courses in technical optics. and an Aitchison scholarship (value £38) will 
be offered in this department at the entrance examination. 


Tenders Invited and Accepted. 
Transformers. : 

The VicTORIAN RarLway COMMISSIONERS invite tenders for the 
supply of 800 lighting transformers for signal system. (Contract 
No. 31,597). Specification from the Victorian Railway Commis- 
sioners, Spencer-street, Melbourne, to whom tenders by 11 am. 
Sept. 4. A copy of the specification, &c., may be seen at the Depart- 
ment of Overseas Trade, 73, Basinghall-street, London, E.C. 


GILLINGHAM.—The Council has accepted the tender of Banks, 
Warner & Co. for the supply and erection of a 640 B.H.P. Diesel set. 

CaLcutta.—The Municipal Council has accepted the tender of 
the Russa Engineering Works for wiring the markets on the Henley 
system, at Rs.11,494. 


Appointments Vacant and Filled. 

A technical engineer is required to assist in control and manu- 
facture of wireless telegraph apparatus in London. See advertisement. 

Hammersmith (London) Borough Council require an engineer-in- 
charge. Commencing salary £175, rising by annual increments of 
£12. 10s. to £200 per annum, plus war bonus of 20s. weekly and 
124 per cent. See advertisement. | 

An assistant electrical engineer is required for the Welsh. Metro- 
politan War Hospital, Whitchurch, near Cardiff. Application to 
Clerk and Steward. See advertisement. 

An advertiser requires a competent man as electrical engineer 
assistant in the business of patent agency in an office in London. 


Mr. R. S. Pilcher, manager of the Aberdeen Corporation tram- 
ways, has been appointed as tramways manager to Edinburgh 
Corporation. 

Mr. F. Golding, chief electrical engineer for Victoria in the Post 
and Telegraph Department, has been appointed chief electrical 
engineer on the central staff of the Commonwealth Postmaster 
General's Department at £900 a yeur. 

Mr. Henry Cecil Desch, D.Sc., Ph.D., F.I.C., F.C.S., has been 
appointed to the Chair of Metallurgy in the Royal Technical College, 
Glasgow, in succession to Prof. A. Campion, who recently resigned. 

Mr. L. Bradburn, of Mansfield, has been appointed engineer-in- 
charge at Ashton-under- Lyne. 

Business Items. 

On and after the 17th inst. communications for the Concordia 
Electric Wire Co. (Ltd.) should be addressed to the company’s new 
works: Trent Mills, New Sawley, Derbyshire. Telephone: Long 
Eaton 249. 

Dictagraph Telephones.—Dictagraph Telephones, Ltd:, of 7, 
Southwark-strect, London, S.E. 1, is issuing a new booklet of 16 
pages describing the Dictagraph interconnecting system. 
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Companies’ Meetings and Reports. 

$< -—_— 

BROWN, BOVERI & CIE. (80C. ANON.)—At the meeting on the 5th 
inst. the directors’ report stated that there were yreat difficulties in 
obtaining prime materials. ‘The turnover for the period under review 
had increased, but the quantities of materials manufactured remained 
still below the figures during the last vear of peace. The increased utilisa- 
tion of electric energy in Switzerland greatly favoured the selling of the 
company’s products in the home market, in spite of the serious difheulties 
to be overcome in connection with the construction of new hydro-electric 
_ power stations. The present events proved how erroncous were the ideas 
preached about 15 years ago—viz., that for aesthetic reasons the country’s 
waterfalls should not be used for the generation of clectricity. Conse- 
quently the private initiative, which would have secured for Switzerland 
cheap electric energy, was stopped. Power stations, the erection of 
which was contemplated, simply remained projects, and now their absence 
was not only cruelly felt, but those schemes would never again be carried 
out under such favourable conditions as prevailed at the time. Forced 
by events, the Swiss Federal Railways have started with the elect rifica- 
tion of the Gotthard line and other parts of the railway system. They 
have undertaken the construction of two large power stations on the 
Gotthard, and they have decided to order 24 electric locomotives for the 
Gotthard line. In regard to the tests of a new driving system for electric 
locomotives, carried out by M. Tschanz, chief traction engineer of the 
Swiss Federal Railways, these are being proceeded with on the Loetsch- 
berg. and have come up to expectations. 

The export trade to some of the neutral countries was quite favourable, 
although business was considerably restricted, partly owing to the difh- 
culties in obtaining raw materials and to the rules and regulations cover- 
ing their use, but mainly due to the difticulties connected with the transit 
of materials through the territories of belligerent countries. The export 
of machinery to destinations in countries at war was fairly satisfactory, 
but a decrease in export to belligerent countries was, however, noticeable, 
due to the fact that they did not manufacture any war material. Their 
business relations with Russia had completely ceased. and considerable 
losses on outstanding accounts would be sustained. The prudence 
observed for a considerable time in regard to the increase in the risks 
connected with business in Russia would help them to sustain those losses 
without considerably affecting the balances. 

Their associated companies realised fairly satisfactory profits, but they 
were somewhat less favourable for the company owing to the heavy losses 
onexchange. Tho Motor andthe Alioth Electric Companies had been able 
to maintain their dividends (7.¢., 7 and 5 per cent. respectively), although 
they were both suffering from the prevailing unfavourable exchange rates, 
and the Société Electrique of Baden, one of the oldest in Switzerland, had 
gone into liquidation after having sold its works to the Baden munici- 
palitv. Their interests in foreign undertakings had been reduced to a 
minimum, The trading account showed a gross profit of fr.8,826,734.37, 
compared with fr.6,247,926.72. Their industrial depreciations, which had 
largely increased owing to important purchases of machine tools and the 
erection of new installations, amounted to fr.1,646,124.51, compared 
with fr.736,992.54. Since the beginning of the war the replacement of 
machine tools had been entirely insufficient, and it would be necessary 
to spend in the near future considerable sums on new tools, &c. The 
total of the balance-sheet exceeded for the first time fr. 100,000,000 ; most 
of the figures corresponded to those for the previous year, but the figures 
of the materials and stock accounts(half complete and complete machines) 
gave sufficient proof of the high price. In 1913-14 these accounts 
amounted to fr.13,833,090.92, but the total forthe past year was 
fr.40,547,667.03. Increased cost of living compelled the company to 
give new increases of salaries, allowances or bonuses to the staff and 
workmen. The increase of the share capital from fr.32 millions to 
fr.36 millions was decided upon at the last meeting. The net profit for 
1917-18 was fr.4,375,043.27, and after placing to ordinary reserve 
fr.500,000 and paying interim dividend of 5 per cent., the balance is 
fr.1,964.459.70. A super-dividend of 4 per cent. was declared, fr.200,000 
were carried to workmen’s fund, and fr.300,000 were paid in bonuses. 


PERNAMBUCO TRAMWAYS & POWER OO. (LTD.)—The gross receipts 
for 1917 were £302,476 (against £215,905 in 1916) and working expenses 
£209,836 (against £150,392), net receipts being £92,640 (against £65,513). 
After adding £15,469 brought forward, deducting debenture interest, 
&c., the balance is £40,542. The directors have placed £10,000 to re- 
newal and general reserve and £1,500 to amortisation account, and recom- 
mend a dividend on the 7 per cent. non-cumulative participating pre- 
ference shares at the rate of 3} per cent. (less tax), leaving £15,042 to 
be carried forward. 


RANGOON ELECTRIC TRAMWAYS & SUPPLY CO. (LTD.)—The year's 
profit was £68,092, and £2,903 was brought forward. After providing 
for debenture interest, adding £12,500 to renewals fund and £3,000 to 
reserve for cables, writing £2,000 off issue expenses, and making other 
appropriations, the divisible balance is £24,568. A dividend of 3 per 
cent. (tax free) has been declared on the ordinary shares. 

ZINC CORPN. (LTD.)—The Chairman (Mr. F. A. Govett) stated at 
the recent mecting that at the Company’s mine they had not only 
the electrolytic process, but also the chloride process, which was approach- 
ing finality of proof. and two other processes. Serious trials were being 
made, and the processes would have to work out their comparative 
advantages. If successful, the chloride promised best, for it made a good 
extraction of the silver, and produced all the metals in a condition ready 
for established metallurgical processes. In England, beyond the ex- 
pansion of existing works and progress with the erection of works at 
Avonmouth, nothing had been done. 
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BLACKPOOL & FLEETWOOD TRAMROAD CO.— An interim dividend 
of 4s. per share (tax free) has been declared. 

BRISTOL TRAMWAYS & CARRIAGE CO. :LTD.)—JInterim dividend for 
half-year tu June 30, at rate of 6 per cent. per annum, has been declared 
on the ordinary shares. 

BROMPTON & KENSINGTON ELECTRICITY SUPPLY CO. (LTD.)— An 
interim dividend at rate of 7 per cent. per ennum has been declared on 
the ordinary shares. 

CALCUTTA ELECTRIC SUPPLY CORPN. (LTD.)—The units sold 
during the four weeks ended March 1, 1918, were 2,080,083, compared 
with 1,776,965 in the corresponding four weeks of 1917. The number of 
units sold during the four weeks ended March 29 were 2,440,756, com. 
pared with 1,941,311, and the number for the four weeks ended Api! 
26th was 2,509,519, against 2,174,348. 

ELECTRO-BLEACH & BY-PRODUCTS (LTD.)—<An interim dividend of 
3} percent. has been declared on the preference shares. 

EVERED & CO. (LTD.)—The net profit for 1916 was £14,138, and a 
dividend of 5 per cent. was paid, le. ving £5,601 to carry forward. For 
1917 the net profit was £18.302, a dividend at rate of 3 per cent. was 
paid in April, leaving £8.058 to be carried forward. 

W. T. HENLEY’S WORKS CO. (LTD.)—The directors have declared a 
dividend on the preference shares at rate of 4} per cent. per annum for the 
half-vear ended June 30, last, and also an interim dividend on the 
ordinary shares of 2} per cent.. less tax in both cases. 

. LANARKSHIRE TRAMWAYS CO.— An interim dividend at rate of 7 per 
cent. per annum (less tax) has been declared for half-year ended June, 

LANCASHIRE DYNAMO & MOTOR CO. (LTD.)—The directors recom- 
mend a final dividend of td. per share on the ordinary shares for 1917 and 
an interim dividend of ls. per share for 1918. 

LONDON & SUBURBAN TRACTION CO. (LTD.)—The directors have 
decided not to pay an interim dividend on the preference shares. 

OLDHAM, ASHTON & HYDE TRAMWAY (LTD.)}—The directors have 
declared an interim dividend at rate of 5 per cent. per annum (6d. per 
share) on the ordinary shares for the past half-year. 

ROYCE (LTD.)—The past vear's profit was £6.760. A dividend of 5 
per cent., tax free, has been declared on the ordinary shares. 
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The Round Table. 


By “ kVA.” 
THE POWER-HOUSE CLOCK. 

Oh, station clock, that hangest on the wall 

And markest hours that crawl while engines run, 
Ticking delib’rate seconds as they fall ` 

And chronicling the minutes, one by one. 
With hand that slowlier o'er its dial plies 
Than lumbrring tortoise stalking sleepy flies. 


Oh hang thee. clock, that thou dost not rotate 
More turbine-swift, thy ticking one sweet purr: 

Oh hang thee, that thou mendest not thy gait 
But holdest me on duty far from HER. 

Oh misery, that hearts should beat alone 

Because thou footlest— dilatory drone. 


Thou markest 7. How shall I survive 

This last long hour until it’s 8 o’clock ? 
Jehoshephat ! the night shift men arrive ! 

And oh Jerusalem! A further shock— 
De Vere against the switchboard hand-rail propped ! 
Confound the clock— the dratted thing had stopped. 


P. BLAGG in *' Glover’s Almanac.” 
* * * * 


ThirtySeven Years Ago. 
[From Tue Evectrician, August 13, 1881. ] 


TELEGRAPHS ON THE HicH Roap.—The Tottenham Local Board 
have unanimously refused their sanction to an application from the 
Post Office for permission to erect telegraph poles along certain 
portions of the Enfield High Road. 

S.s. ‘ GREAT EASTERN. —This vessel, which has been so inti- 
mately connected with Atlantic cable work, is to be sold by Messrs. 
C. W. Kellock & Co., Admiralty brokers, on the 19th October next. 
She is still lying at Milford Haven, where she has laid idle for a long 
time. 


REGULATING ELECTRIC LIGHT CURRENTs.—<According to the 
“ Dundee Advertiser,’ Mr. Joshua Horton, electrical engineer at 
Messrs. Denny & Co.'s Engine Works, Dumbarton, has devised a 
means by which “ he is able to adapt the electric current exactly to 
the amount of lighting that may be wanted within the limits of the 
current -generating machine. Whether fewer or more lights are 
wanted, the power developed is ulways in accordance therewith, and 
in consequence * coils ` and all other forms of * resistance ’ appliances 
are rendered unnecessary.” As patent rights may be applied for, 
no details are given of this device: 
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Notes. 


The Labourer and His Hire. 

Tuose who have the inclination to become technical teachers 
will do well to learn a lesson which is conveyed through the 
medium of recent announcements in the advertisement columns 
of the technical Press. Let us begin with Rugby. The 
Further Education Committee of this important industrial 
centre requires an Organiser of all Further Education, including 
the Evening Classes, and the salary offered is £400 per annum. 
Many a workman is, in these days, in receipt of a higher wage. 
The Middlesbrough Education Committee offers £275 to £300 
a year (with £26 war increment) for a Headmaster possessing 
the B.Sc. in Engineering. For an Assistant Master, with 
at least Inter. B.Sc. and with qualifications in Physics and 
Chemistry, a salary of £180 to £250 is offered. For the 
Engineering Department of the Technical School at Barrow two 
men are required—one, the Head, and the otheran Assistant 
Lecturer. The salary settled by the local education authority 
depends on the attainments and experience of the successful 
candidates. The maximum, however, is £300 for the head 
and £250 for the assistant. A “ teacher of engineering science 
and practical mathematics for junior day classes and some 
senior evening classes,” qualified to give “ general assistance 
to the local director and to represent him... during his absence,” 
is required by the Kent Education Committee, the initial 
salary to be £200 to £250, according to qualifications and 
experience. Two “temporary form masters,’ with good 
qualifications in science, are required by the Plymouth Educa- 
tion Authority for a day junior technical school. Canvassing 
for these positions is prohibited, and the salary scale is said 
to be £120 to £340 per annum. Knowledge of the methods 
of education committees leads us to the conclusion that 
Plymouth is in want of two well-qualified men for £120 per 
year per man. If this be so the prohibition of canvassing 
is scarcely necessary. The education secretary to the Ply- 
mouth Education Authority must obviously be a man of 
“ simple faith,” if he imagines there will be a run of highly- 
qualified men after these salaried positions. 


What is the Teacher Worth ? 

ASSUMING that the purchasing power of the sovereign is 
down to 10 shillings, the equivalent pre-war salaries offered 
by these impossible people for men of high qualifications and 
experience, with degrees in engineering and such like, is £200 
per annum as a maximum and £60 as a minimum. Richly 
do those who offer men £60 per vear for their full-time services 
deserve men who are only worth £60 per annum. Were the 
matter to end here no great harm would be done, but in our 
opinion men whose equivalent pre-war salarv amounted to 
£100 per year or less are not fit persons to have charge of the 
education of the rising generation of engineers. It may be 
argued that education authorities are not in a position to 
pay adequate salaries. If such be the case it were better to 
close the schools till such time as salaries sutħcient to attract 
really able men can be paid. Low-wage men are often men 
of little ability, and in our schools, above all, we want men of 
great ability. Many thought that the “ Fisher ” grant would 
be used for improving the lot of the teacher. In practice the 
grant has been used up in largely augmenting the salaries 
of well-paid officials. As an example, the salary of the clerk 
to the Education Committee of a certain town has been in- 
creased from £600 to £800 per year out of the grant, and the 
poor teachers, who in pre-war days eked out a hand-to-mouth 
existence, receive a three-shilling-per-week increase out of 
the grant. Our advice to highly-qualified men is to engage 
in industrial pursuits till such time as the State recognises 
that the teacher has as much right to live decently as his 
neighbour, and we hope that no self-respecting man will help 
to lower further the standard of education by applying for 
positions similar to those we have indicated. 


Seas 
What not to Invent. 

We have previously referred to the importance of giving 
inventors and scientists a lead in regard to applications of 
science to the war. It is essential that problems should be 
freely brought before leading engineers and scientific men by 
the authorities for solution. But it is at least equally im- 
portant that there should be guidance on what not to invent. 
Well-meaning people are apt to spend a good deal of effort 
and ingenuity on problems already solved, or problems which 
it is no longer desirable to solve, or problems that it is im- 
possible to solve. Such wasted effort is prejudicial in two 
ways. It is a nuisance to the experts to whom such devices 
are submitted and disinclines them to encourage invention by 
those outside the inner ring. It is likewise discouraging to 
the inventor, who does not understand why his device has been 
“turned down,” and ultimately ceases to make efforts which, 
if properly guided, might lead to useful results. Some time 
ago we referred to a nseful memorandum issued by the Naval 
Consulting Board in the United States, explaining why a 
number of popular ideas for the prevention of submarine 
attacks were impracticable. Next to submarines we imagine 
that aircraft is the most tempting subject to the amateur 
inventor, and we notice that a useful statement was recently 
drawn up and circulated, mentioning some of the fallacious 
inventions most frequently submitted to the Air Inventions 
Committee. Such schemes as those involving flapping wings 
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or rotatory planes would in any case involve years of experi- 
ment and are hardly likely to be investigated for practical 
use during the present war. Many safety devices betray want 
of recognition by the inventor of the lightning speed with 
which accidents occur, or the difficulty of applying the device 
to a machine spinning downward at 150-200 miles per hour, 
possibly in flames. Many other proposals, e.g., trailing 
bombs and grenades, have been long ago considered and re- 
placed by better measures, and inventors generally are apt 
to overlook the fact that many obvious proposals, which might 
have been of service earlier in the war, are no longer service- 
able now. Finallv it must be understood that it is practically 
impossible, in the cases of manufacturing processes on a large 
scale, to introduce novel methods which would involve scrap- 
ping all existing designs—even if such methods could be proved 
to be advantageous. The above are a few considerations 
which the amateur or outside inventor should bear in mind, 
and we think the authorities would often save themselves 


a great deal of needless trouble if they would take measures- 


to make them widely known. 


Diminished Street-Lighting in London. 


WE notice that various Borough Councils have been proposing 
to economise fuel by a further diminution in public lighting 
during the summer period when, presumably, illumination is 
considered to be less necessary owing to the shorter period of 
darkness. Permission has been accorded by the authorities 
for the change to be made as an experimental measure, on the 
understanding that the conditions must be uniform, t.e., that 
main streets must not be brought into undue prominence in 
comparison with side streets as a result of the change. It is 
further stipulated that the permission is conditional on the 
reduction of illumination not impeding the police in their 
duties, or leading to increased accidents or disorder.- We are 
very glad that this stipulation has been made, for we think it 
will be generally agreed that the diminution of lighting in 
London has gone far enough. We imagine that the fuel- 
saving possible through further extinction of lamps is relatively 
small, and there are disadvantages which ought to be carefully 
weighed against any presumed economies likely to be made. 
Some of these drawbacks were pointed out in a report on the 
subject presented at a recent meeting of the London “ Safety 
First ” Council, and we hope that this body will continue to 
exercise a salutary influence in favour of moderation in these 
matters. If economies in this direction are to be sought, they 
_ might surely be most profitably made by adopting more 
scientific and efficient methods of complying with the require- 
ments of the authorities as regards screening. The existence 
of so many heavily masked arc lights, emitting through their 
dark envelope but a small fraction of the total light produced, 
is certainly an anomaly in these days of economy. 
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Electrically Welded Ships.—The General Committee of 
Llovd’s Register have adopted the tentative regulations to 
which we referred in our issue of the 2nd inst. The classifica- 
tion will be subject to the notation * experimental,” and the 
record “ electrically welded ” will also appear in the Register 
book. | 

Iron and Steel Institute—The autumn mecting of the 
Iron and Steel Institute will be held at the Institution of Civil 
Engineers on Thursday and Friday, Sept. 12 and 13, when 


a number cf Papers will be read. Among these we notice * 


one by Mr. K. Honda, on * Magnetic Analysis as a Means of 
Studying the Structure of Iron Alloys.” 

Coal Conservation Committee s Report.—The Ministry of 
Reconstruction has now issued the final report of the Coal 
Conservation Committee, which was appointed to consider and 


advise as to the improvements which can be effected (1) in the 
mining of coal, (2) in the using of coal and (3) as to the exten- 
sion of coal supplies. We hope to deal with this report next 
week. 

Electrical Engineering Developments in India.—Some 
time ago we referred to the extensive schemes being developed 
in India for the use of water power, and it appears that the 
manufacture of electrical plant and apparatus is also making 
considerable strides in that country. A reference was made 
to this in the recent speech of Mr. Montagu when introducing 
the Indian budget. He stated that the plants for lighting 
Basra and Bagdad were nearly all drawn from India, which 
also furnished a large proportion of the agricultural and 
irrigating machinery now being introduced into Mesopotamia. 

Royal Technical Institute in Milan.—The large amount 
of work carried out by experimental laboratories in Italy is 
rather apt to be overlooked in this country. For example, in 
the “ Industria Revista Tecnico-Scientifica ed Economica ” 
an account is given of the work of the Royal Technical Institute 
in Milan, which has increased verv rapidly during recent years ; 
in 1915 the average number of monthly tests was about 500, 
in 1916 about 2,000, and in 1917 about 3,000 per month. A 
great deal of work has been done for the military authorities, 
a special feature being the solution of many difficult problems 
with regard to materials for aircraft. 


Organization of the A.E.G.—Those of our readers who were 
present at a meeting of the Institution of Electrical Engineers 
when Mr. L. B. Atkinson exhibited a lantern slide showing the 
extraordinary ramifications of the A.E.G. may like to know 
that this diagram has appeared in the ‘* Morning Post ”’ of the 
17th inst. We should have been pleased to reproduce the 
diagram in THE ELECTRICIAN but for its large size (it occupies 
nearly a whole page of our contemporary). The source is a 
report of the Federal Trade Commission on Co-operation in 
American Export Trade. In notes accompanying the diagram 
some particulars are given of the numerous affiliations with 
banks and other enterprises and of the controlled companies. 

Selenium as a Decolourising Agent in Glass.—In the 
“ Journal ” of the Society of Glass Technology an account 
is given of some researches undertaken in Germany on the use 
of a selenium as a decolouriser in glass manufacture. Accord- 
ing to the author, Mr. W. Frowmel, glasses decolourised by 
selenium are more brilliant than those in which manganese or 
nickel oxide are used as decolourisers. The action of the 
selenium is due to the formation of minute particles, which give 
a red colour to the glass, neutralising the faint green caused by 
presence of iron. Selenium, however, is not a suitable de- 
colouriser for lead glasses, and there is also the drawback that 
glasses thus decolourised assume a brownish tinge on pro- 
longed exposure to bright sunlight. 

Highest Telephone System in the World.—According to 
the “ Telephone Engineer,” Me. G. D. E. Mortimer, a mining 
engineer of Point Loma, California, claims to have the highest 
telephone svstem in the world, the installation being at an 
altitude of 15.500 ft. above the sea level. This telephone 
system is located at Sonata, Bolivia, South America, where 
the installation of a telephone system for the Inca-oro Mines 
Co. between the various parts of the mine and the town of 
Yani has just been completeds The total length of the line 
is 10} miles, all of the installation being at an altitude of 
15,500 ft. Deep snows, snow slides and ice have to be con- 
tended with at the mines of the Inca-oro Co., while in the 


valleys of Bolivia the swollen rivers, terrific heat and the 


Insects of the tropies are equally unpleasant. 

Fauling Ice Electrically.—-Acecording to the “ Electrical 
Review & Western Electrician” the electric vehicle has 
proved to be the most economic means of city transportation. 
Ice dealers are adopting such vehicles in increasingly large 
numbers, particularly in wholesale delivery. A Philadelphia 
manufacturer has developed a special type of electric trick 
for meeting conditions that cannot be economically handled 
with the ordinary 5-ton equipment, particularly where the 


time for loading and unloading is relatively great,and where short 
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hauls and congested traffic are encountered. The special electric 
truck is arranged to drive on front wheels only, the large rear 
wheels being steel tired ; the speed is lower and the battery 
smaller, resulting in a materially reduced first cost, and a 
reduction in amortization and interest. Maintenance is also 


greatly reduced, resulting in a total cost lower than the cost 


of doing the same work with horse equipment. 

Electrical Power Engineers’ Association.—On Thursday, 
the 15th inst., the London Western Section of this Association 
was inaugurated at Hammersmith. The chair was taken by 
Mr. G. C. Law, publicity secretary, and 19 undertakings were 
represented in the attendance of over 50 staff engineers. The 
chairman briefly outlined the history of the E.P.E.A., the 
advantages of its constitution and the recognition by the 
Institution of Electrical Engineers and similar authorities of 
the E.P.E.A. as the protective Association for staff engineers 
of the electricity supply industry. The phenomenal growth 
of the E.P.¥.A. had necessitated a measure of decentralisation, 
so as to secure the democratic control of the affairs of the 
Association. All non-members present agreed to become 
members of the section. A strong Section Committee was 
elected, and meetings will be held on the first Thursday in each 
month. All staff engineers (lighting, power and traction under- 
takings) engaged or residing in the area 5 miles west, north and 
south, and 1 mile east of Hammersmith, who wish to become 
members should ccmmunicate with the Section hon. secretary, 
Mr. W. J. Wilcocks, 8, Willow-avenue, Barnes, S.W.18. 

Use of High Grade Coal During Periods of Peak.—The 
cevelopment of war industries coupled with slow deliveries of 
equipment has made the problem of carrying winter peaks a 
difficult one in Iowa, U.S.A. In order to obtain the maximum 
rating out of the existing equipment only high-grade coal was 
burned during peak hours. The “ Electrical World ” describes 
the use of auxiliary bunkers of 3 tons capacity for the high- 
grade southern Illinois coal. They were constructed of wood 
and set almost against the fronts of the 500-H.p. boilers in an 
elevated position so that they could be emptied into the stoker 
hoppers during peak loads by operating a metal-bound wooden 
gate. The clearance between these bunkers and the boiler 
fronts was just sufficient to afford ventilation and to give 
space for operating levers. With underfeed stokers it was 
possible to get as much as 300 per cent. of rating out of the 
boilers with this arrangement, but with the chain-grate stokers 
175 per cent. of boiler rating was about the limit that could 
be obtained. In another case 500-H.P. boilers with a sec- 
tionalised 17-ton bunker,divided into two equal parts—one 
part for Iowa coal and one for southern Illinois coal—were used. 
During the peak, or at times when transmission line failure 
places extra load on the plant, it was possible to get at least 
20 per cent. increase in rating over the best that can be 
obtained with Iowa coal. The saving of investment in one 
entire boiler equipment amounted to about $22,000. 

Transmission of Light by Glasses.— Hitherto there appears 
to have been no generally accepted method of testing the 
transmission of light by glasses having more or less roughened 
surfaces, e.g., etched, sand-blasted, pebbled, &c. The problem 
is complicated by the fact that all the light which fails to be 
transmitted is not lost; part of it is absorbed but part re- 
flected. In addition, the amount of light transmitted and 
reflected respectively may be expected to vary according to 
the angle of incidence. Some data on such glasses were 
recently contributed to the “Journal” of the Franklin 
Institute by Mr. M. Luckiesh and Mr. L. L. Mellor. The speci- 
mens were tested in the form of flat plates, with one surface 
treated and the other polished. The transmission factor was 
determined both for a narrow pencil of light directed per- 
pendicularly on the specimen and for highly diffused light. 
The factor was generally less in the latter case, as might be 
expected, and in the case of the narrow pencil of light the 
results varied considerably according as the smooth or rough 
side of the glass faced the light source. For certain ribbed 
glasses this difference was as much as 50 per cent.; while, with 
etched glasses it was only 5 per cent. In most cases the 
transmission factors were between 0-70 and 0-85. The nature 
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of the apparatus is only roughly indicated in the summary 
presented, but the use of the integrating sphere is regarded 
as essential, presumably in order to collect and integrate the 


‘light transmitted at all angles. 


Industrial Reconstruction Council.—An important series 
of conferences and discussions is announced by the Industrial 
Reconstruction Council, to be held at 6 p.m., in t.e Hall of 
the Institute of Journalists, at fortnightly intervals, alternately 
with the lectures at the Saddlers’ Hall, of which particulars 
have already been published. The first of these will be opened 
by Mr. Robert Wilson, of the Ministry of Labour, on Tuesday, 
September 10th, with an address on Works Committees. On 
September 24th the subject will be Trade Boards, and the 
speaker, Mr. J. J. Mallon, of the Anti-Sweating League. The 
other conferences will deal in turn with Interim Industrial 
Reconstruction Committees, the Place of Conciliation and 
Arbitration in the Whitley Scheme, Women in Industry, the 
Trade Union of the Future, Functions of Industrial Councils, 
and Restriction of Output, the opening addresses being 
delivered respectively by Mr. W. Henderson Pringle, of the 
Ministry of Reconstruction, Mr. E. H. C. Wethered, Miss 
Lilian Dawson, Mr. George A. Isaacs, of the National Society 
of Operative Printers and Assistants, Mr. E. McGegan, of the 
Ministry of Labour, and Mr. Wilfrid Hill, of Birmingham. 
No tickets will be issued, but all those who intend to be present 
are asked kindly to inform the secretary, 1.R.C., 2 and 4. 
Tudor-street, E.C. 4, who will be glad to send a full prospectus 
of the series on application. 

The lectures on “ Reconstruction Problems” at Saddlers’ 
Hall, will take place at 4.30 p.m. on Wednesdays in October, 
November and December. On October 2nd the President of 
the Board of Trade will deliver a lecture on ** Commerce and 
Industry After the War,” and on October 16th Dr. Addison, 
M.P., will lecture on ‘ Principles of Reconstruction.” The 
other lecturers will be Mr. W. L. Hichens, Sir A. Steel-Maitland, 
M.P., Mr. E. J. P. Benn and Sir William McCormick. 


Obituary. 


H. L. Moysey.—The death of Mr. Hy. Luttrell Moysey, I.S.O., 
who was Postmaster-General and Director of Telegraphs in Ceylon 
until his retirement in 1906, occurred on the 15th inst. at Bexhill 


Personal. 


Mr. H. H. Lincoln, assistant engineer and draughtsman in the 
Sheffield tramways department, has heen granied three months’ 
leave of absence on account of ill- health. 


We regret to learn that Mr. J. A. Davidson, mechanical engineer 
to Belfast electricity department, has been compelled by ill-health 
to resign his appointment. 

Miuirary Honours.—The following honours have been con- 
ferred :— 

News arrives from Italy of the award to Capt. Wedgwood Benn, 
D.S.O., M.P., of the Distinguished Flying Cross. ‘his new decoration 


‘for the Independent Air Force is only given for conspicuous gellantry 


in the air in the presence of the enemy. Capt. Benn has probebly ex- 
perienced more actual contact with the enemy than falls to the lot of 
most civilian soldiers. The present award is the third distinction that 
he has earned for active fighting work. The D.S.O. was secured by him 
on the occasion of the sinking of the ‘‘ Ben Machree ” in Jenuery, 1917, 
when the official despatch records'that he went away in a boat to search 
for men who were missing and wes exposed to very heavy shell fire. 

Acting Capt. W. J. 8. Baird (R.F.A.), a former science student at Edin- 
burgh University, and only son of Mr. A. H. Baird, scientific instrument 
meker, has been awarded the Military Cross. 

Lieut. (acting captain and adjutant) V. C. Russell (Suffolk Regiment), 
younger son of Mr. Stuert A. Russell (works manager of the India Rubber 
Co.) has been awerded the D.S.O. He had previously been ewarded the 
Militery Cross end a bar to the same, and had been twice mentioned in 
despatches and twice wounded. 

Driver E. Cetherall (R.E.), formerly employed on the Burnley tram. 
ways, has been awarded the D.C.M. He enlisted at the age of 16. 


War CaSua.ties.—The following casualties are. reported :— 

Lieut. Alex. Marshall (R.E.), M.C., who was formerly an electrical 
engineer to the Bannock Coal Co., has been gassed. 

Pte. H. T. Davenish (Cheshire Regt.) and Pte. E. Spooner (Northants 
Regt.), formerly in the service of the India Rubber Co., are prisoners of 
war in Germany, and Corp. T. Purchase (R.F.A.), who was elso formerly 
engaged with the India Rubber Co., has been wounded in Italy. 
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Some Applications of Electromagnetic Theory 
to Matter.* 


By A. C. CREHORE. 


It is the interpretation of physical observations that has engaged 
the speaker's attention for several years, and it has seemed to vour 
committee that the time is ripe to present to you certain conclusions 
that have resulted. 

Throughout the history of science we have seen one theory giving 
place to another sometimes in rapid succession. This has had a 
very depressing effect upon a certain class of people, who do not 
comprehend the real trend of it. I would impress upon you that 
this is one of the chief earmarks of progress. We cannot attain the 
realisation of the ultimate gaol at once, and, therefore, the only 
way to approach it is by a series of successive approximations. Each 
nearer approach involves of necessity some changes in preceding 
ideas. 

It even scems probable that the fundamental hypothesis of 
atomic structure as composed of electrons, positive and negative, 
is entirely correct, and that the reason why we are not yet able 
to account for more of the observed phenomena is because we 
have not discovered the proper processes to follow in reasoning 
from the simple to the complex. J suspect that this is the truth of 
the matter, and, when you comprehend more fully the complexities 
of most of the processes involved, you will experience no difficulty 
in agreeing with me. 

The discovery of the electron and the isolation of it, so that its 
properties might be measured, marked a new era in our conception 
of matter. The fact that each electron always carries an electrical 
charge of the same amount is most significant. It has led by natural 
steps to the present electrical theory of matter. It was also most 
natural to begin to apply to these electrons, as representing elec- 
trical charges, the electromagnetic theory that is known to 
apply to other electrical charges, a theory that has been developed 
by a generation of men long before the electron was known, as the 
chief exponent of which the name of Maxwell stands pre-eminent. 
This was done of course, but it was soon found that the existing 
form of electromagnetic theory was inadequate to cope with single 
isolated charges moving with considerable velocities through space. 

Electromagnetic theory itself, therefore, became the object of 
much more careful study. The result hes been that we have 
witnessed, even in our day, a gradual evolution of electromagnetic 
theory. Maxwell would hardly recognise the form in which electro- 
magnetic equations are expressed to-day. The new thing that 
has been introduced into the theory is the conception that the effects 
of a charge moving through the ether are propagated out in all 
directions from it with a velocity which is characteristic of the ether, 
the same velocity as that of light. This introduces important 
differences into the equations, sometimes referred to as ‘‘ retarded 
potentials.” 

Some progress was made by the use of this theory in interpreting 
atomic phenomena, but there were certain observations, particu- 
larly connected with radiation from gases, that simply refused to be 
brought into line in any way that could be conceived. On the 
atrength of this Max Planck proposed what is now known as his 
“ quantum theory.” It stands to-day as one of the boldest pro- 
posals ever suggested in physics. He originally arrived at the 
theory through a consideration of the radiation of energy from 
gases, but it has since been shown to have a very general application 
in all atomic phenomena. The boldness of his proposal may be 
seen from the following. Finding that electromagnetic theory 
was inadequate, as he conceived of it, he proposed to lay it aside and 
not use it. He then gave reasons for his proposal that, whenever 
energy is radiated anywhere from matter, the energy 1s transferred 
in units, or in quanta, so that. the total energy transferred is some 
integral multiple of a fixed minimum of energy, the quantum. 

Let it suffice to sav that the application of Planck's quantum 
theory to radiation straightened out the difficulty immediately. 
Perhaps it would be better to say transferred the difficulty from 
one place to another, for difficulty there is and will be until the 
fundamental cause of the necessity for units or quanta of energy is 
comprehended. However, progress by the use of this new idea 
was very marked in every direction as regards atomic phenomena. 
The value of the unit or quantum of energy has now been experi- 
mentally determined. It is excessively small, but, when a quan- 
tity can be measured at all, its existence is not questioned. Its 
existence is now regarded as experimentally established. _ 

The present trend of physicists is to generalise this idea, and 


* Lecture delivered before the American Institute of Electrical 
Engineers, slightly abbreviated. 


to say that energy is essentially of an atomic nature, being come 
posed of units in the same way as matter is so composed Ths 
generalisation implies that no flow of energy ever takes place that 
does not go in exact multiples of this unit. It seems to the speaker 
that there is danger in thus generalising in advance of definite 
proof, or, at least, in letting our thoughts be guided as though this 
general proposition were true. A similar generalisation was made 
without proof some years ago in physics. I refer to the principle 
of the conservation of matter, which has been published in met 
textbooks on physics of the older school. We have latterly been 
obliged to retract this. We do not know now that it is true. We 
cannot assert, however, that the contrary is true, namely, that 
matter is being created and destroved. We simply do not know. 
We do know that the individual atoms do not remain intact as thev 
were formerly thought to do, and that some of them are actually 
going to pieces, giving out parts of themselves and losing weight. 
Whether or not the electrons that they give out always enter into 
some other piece of matter, and thus make for the ultimate conser- 
vation of matter, it is not possible to say. We cannot say that the 
sum total of electrons in the universe remains. constant. 

You will easily comprehend that the effect of Planck’s theory 
has been to divert attention from electromagnetic theory, since 
he was forced to lay it aside. This very act, and the fact that 
substantial progress was made by so doing, naturally brought 
electromagnetic theory into disrepute, so far as its application to 
electrons in atoms is concerned. It is fortunate that he had the 
courage to do it, because the result has been that we are in possession 
of valuable information about the atoms, which would otherwise 
now be unknown. 

It must be admitted, however, that it will never be satisfactory 
to the human intellect to leave the situation in the state we find 


‘it to-day. The solid foundations upon which we must seek to 


found an atomic hypothesis should in some way be connected with 
the properties of the electron and its connection with the ether of 
space, These are fundamental parts of electromagnetic theory. 
which expresses in mathematical language just this connection 
between an electrical charge and the ether, that is, between matter 
and the ether. It seems even possible, nay, indeed, probable. 
that some good reason for the existence of a quantum of energy may 
yet be discovered by the help of electromagnctic theory, as being 
connected with the very constitution of the atoms themselves. 
This hope alone is sufficient incentive to urge us to continue the 
search by the use of this theory, at least to such a point that it can 
be proved the search is vain, a most difficult undertaking. 


II. RuTHERFORD-Bonr Atomic THEORY. 
With this introduction you may be better prepared to listen 


. to the following account of some applications of electromagnetic 


theory to matter. The Institute had the opportunity last year to 
hear an address upon topics of absorbing interest to physicists. 
which included some account of the Rutherford-Bohr theory of the 
atom. This theory is, no doubt familiar to you, but some of the 
chief features of it will form the starting point of my remarks 
to-night. According to their theory an atom is a structure com- 
posed in part of a charge of pcsitive electricity, the centre of which 
is the geometrical centre of the atom. This charge is supposed to 
have small dimensions compared with the size of the atom, or even 
of the negative electron. Around this nucleus one or more nega- 
tively charged electrons are supposed to be describing approxi- 
mately circular orbits, the radii of which are very large as con- 
pared with the radius of the electron itself. 

There may be several electrons describing the same orbit at 
the same time. They would then distribute themselves at equal 
intervals around this orbit on account of the mutual repulsion 
they have for each other, thus forming a ring of electrons. The 
atoms may be composed of several such r'ngs all circulating around 
the same nucleus. Atoms, in the ordinary states of matter, have 
no resultant charge, and it is supposed that in this case the sum 
of the negative charges of the electrons is equal to the positive 
charge of the nucleus, thus making the total zero, when the atom 
is said to be neutral. Under special circumstances atoms may b 
caused to lose or to gain one or more electrons than they have when 
neutral, and then the atom manifests a resultant charge, positive 
if electrons are lost, negative if gained. It has been observed that 
such atomic charges are always some exact multiple of the charg 
on one electron, but it may be either positive or negative. 
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There are certain remarkable features in this theory introduced 
by Dr. N. Bohr, relating to the changes which take place in such 
an atom when it is disturbed by any cause. He finds that the 
radius of the orbit of the electrons changes from one fixed value 
to another, there being a series of possible radii; but, when the 
change begins, it does not stop until it arrives at one of the other 
possible radii, or, in other words, the radii must change by sudden 
Jumps. This is a direct result of an application of the quantum 
theory above referred to to the atoms; for, by it, the change in 
energy must take place in quanta. Bohr has found as a result of 
his premises that there is a change in the kinetic encrgy of the elec- 
tron in passing from one of these fixed orbits to another, and the 
size of the orbits has been calculated from electromagnetic theory by 
taking this change in the energy always as an exact multiple of the 
quantum of energy. The atom will then radiate energy when the 
electrons fall in towards the nucleus from one fixed orbit to another, 
and they absorb energy when they go outwards from the nucleus. 

There are several assumptions that have been introduced in 
order to arrive at these results. First, there is no radiation of 
energy at all when the orbit remains in one of the series of fixed 
positions, although the electrons are in rapid motion. Second, 
the ordinary equations of electromagnetic theory apply to the 
electrons when they are in one of these fixed orbits not radiating 
energy, but that they do not apply when they are changing over 
from one radius to another and radiating energy. There have 
thus come to be recognised several states of the atoms, where the 
radii are fixed, known as the steady states, and where energy is 

neither radiated nor absorbed. All other states than these exist 
only during the radiation or absorption of energy. 


III. Two Great NATURAL Divisions oF MATTER. 


There is thus made a great natural division of all existing physical 
phenomena. The atoms are either in one of these steady states 
or they are not. To illustrate, we may consider that most of the 
matter in the solid crust of the earth is in the steady state, or, more 
strictly, it would be if it were at the absolute zero of temperature 
not radiating any heat. It is quite conceivable to think of the 
temperature of the earth as being lowered to the absolute zero 
without disturbing in any way the real constitution of the rocks 
of which the earth is composed, or of the temperature of a crystal 
being at the absolute zero. As an example of atoms not in the 
steady state, we may think of substances during the process of 
undergoing any chemical reactions, where a change of partners 
takes place with an accompanying transfer of energy among the 
atoms and molecules. This includes all vital processes in organic 
substances, where chemical reactions are continually taking place 
under certain special laws of guidance or causation. This latter 
class involving energy transfer includes most of the phenomena of 
the greatest interest to man, but the former class, the steady state, is 
of the utmost importance even if somewhat more restricted in variety. 
We owe to it the home in which we live, the solid structure of 
the earth. It also includes the large class of metals and build- 
ing materials generally, in which the engineer is particularly 
interested. 

It may be repeated, that, in this first class, the steady states, the 
Bohr theory, and other theorics, assume that the ordinary electro- 
magnetic theory is applicable to the electrons in an atom. The 
view is taken that it is not applicable to the second class involving 
energy changes in the Bohr theory, but it might be a better position 
to take to say that no one has as yet seen just how to apply the 
theory than that it is not applicable. 

If we, therefore, confine our attention to those stutes of matter 
where there is no energy transfer, the first class, where the electro- 
magnetic equations are said to apply even by those who indorse 
in every detail the Bohr theory of the atom, we ought to be able to 
make a beginning of progress in interpreting some of the physical 
properties of this class of matter by the correct application of electro- 
magnetic theory. It is time enough to begin a consideration of the 
other necessarily more complicated class, where there is a transfer 
of energy, and where the applicability of the electromagnetic equa- 
tions is at present in doubt, after we have achieved some sort of 
resulta in the simpler case. It seems as if this simpler case should 
naturally precede any consideration of the other, for one reason, 
because any success in the one is almost sure to shed some light upon 
the methods of procedure to be adopted in the other. 

It is precisely to these steady states of matter, where the applica- 
bility of electromagnetic theory is admitted, that the speaker has 

n endeavouring during the past several years to apply the 
present form of electromagnetic theory in a more rigid manner 
than it has been applied heretofore, and it is to a consideration of 


some of the results of such application that your attention is directed 
in these brief remarks. 
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IV. ELECTROMAGNETIC THEORY. 

To begin with a few remarks upon the current form of electro- 
magnetic theory seem to be required. Enginecrs may be dis- 
posed to associate the words ** clectromagnetic theory” with that 
form of the theory which comes into the subjects of Electricity 
and Magnetism, as it is taught in the technical schools. There is a 
very great difference, however, between the general form of the 
theory and that part of it which is commonly needed for a complete 
understanding of all of the phenomena usually met with in elec- 
tricity and magnetism. You will see at once the reason for the 
difference when you consider that you are always dealing with 
great numbers of electrons instead of with single isolated ones. 
An electric current is a continuous stream of electrons often moving 
in closed curves, which evidently simplifies matters very much, and 
in every practical case, you will find that a simplified form of the 
theory is all that you require. For this reason it seems fair to 
assume that most of you are not very well acquainted with the 
general form of the theory where single electrons are concerned. 
The example referred to by the use of the electric current may make 
the difference clear. Imagine a closed circuit of any shape carrying 
a steady current. There is a magnetic field set up in the whole 
region surrounding the circuit, and at each point of this field the 
magnetic force is a directed quantity, but the point I wish to make 
is that it is constant at each point of the field. Now, imagine all 
but one of the procession of electrons circulating around the circuit 


_to be removed in some way, so that a single electron instead of a 


multitude passes around the same circuit. It is evident to anyone 
that the magnetic force at the point in question cannot be constant 
as before, but must be pulsating in character with a fundamental 
period equal to the time of revolution in the circuit. The equations 
of the general electromagnetic theory must be such that they will 
give a complete description not only of the variable magnetic force 
at the point in question with time but of the electric force as well, 
for, when a magnetic force vares, as it must, it is always accon- 
panied by an electric component, which in such a case as cited, will 
also vary. The very great simplification in the force introduced by 
having thestream of electrons is, I think, made clear by this example. 

The general electromagnetic equations in current use are of 
too complicated a nature to introduce into a talk of this kind, 
but I think that some things may be said of them which will serve 
our purpose. They are necessarily expressed in the language of 
vector analysis as always dealing with variations of directed quan- 
tities in space, and no attempt to put them into other mathematical 
language that we possess will ever be successful. In fact, until the 
vector language was developed it was hopeless to cope with such 
problems. Let us now try to get a definite picture of some of the 
fundamental facts of electromagnetic theory as applied to just two 
electrical charges, two electrons if you please. Imagine them iso- 
lated from the rest of the physical universe if you can. If each of 
them is at rest, the ordinary electrostatic force, with which you are 
familiar, is all that we have to consider, a repulsion in the direct 
line joining the charges inversely as the square of the distance 
between them and directly as the product of the charges. But, let 
them be set into motion. We may now picture a disturbance some- 
times called an electromagnetic wave, as travelling out in all direc- 
tions with the velocity of light from the charges. If the distance 
between the charges is considerable, it may be quite a time before 
the wave from the one reaches the other charge, eight minutes if 
one is in the earth and the other on the sun. In cight minutes the 
first charge will have moved a considerable distance if its velocity 
is great. If its velocity were 1/100th of that of light, it would 
have travelled 1/100th of the distance from the earth to the sun 
in this time. So, when the wave that left it in its first position 
actually reaches the second electron, the first electron is not very 
near to the place that it was. In what direction would the force 
on the second electron due to the first then be? Evidently not 
in the original direction it had when they were both at rest. Electro- 
magnetic theory purports to tell us just what the force is at any 
time on the one charge due to the other, that is, the instantaneous 
force, for it is evidently continually varying, 

You will, I think, see from this that the force on the second 
electron is entirely due to this electromagnetic wave which emanates 
from the first electron, This wave must travel in a medium, and 
so electromagnetic theory is founded upon the real existence of an 
ether fixed in space, and the force upon the second electron is really 
due to some connection that it has with the ether. One of the 
fundamental equations in electromagnetic theory expresses in 
mathematical language this fundamental connection that there is 
between an electrical charge and the ether. Much more might be 
added on this topic, but, if you are to hear the things I have set out 
to say, We must pass over this phase of it. 


(To be concluded, ) 
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F ; Oerlikon Three-Phase, Low-Speed, Variable-Speed 
ae, 4 Motors with Large Flywheel Effect, for Direct 
Coupling to Mine Ram Pumps. 


Centrifugal and turbine pumps are making great headway for 
the raising of water from the pit bottom up to the surface, but in 
certain circumstances the hydraulic ram still offers decided 
advantages. 


the ram pump, the output capacity of which is in direct proportion 
to its speed, and which therefore had either to run for only short 
periods, giving a low load-factor or at a greatly reduced output, 
with a correspondingly reduced efficiency. 

The Oerlikon Works have applied their well-known variable 
EN: i speed three-phase variable speed motors in this field with eminent 
success, and have executed an order to the specification of the 
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Connections for 72 poles. Connections for 36 poles. 
Fic. 1.—STATORS AND ROTORS oF MOTORS. Fie. 4. 


consulting engineers, Messrs. Wm. A. Scott & Partners, of 102, 
St. Mary-street, Cardiff, for an equipment for Messrs. the Dolcoath 
Mines (Ltd.),~ including four complete four-speed variable-speed 
induction motors, &c. The characteristics of this. plant are as 
follows :— 

Motors.—The motors—the stators and rotors of which are illus- 
trated in Fig. 1—are of the squirrel-cage type, designed with a 


Either type of pump, however, has hitherto been hampered as 
regards its economic value when driven by three-phase induction 
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Fia. 5..—HALF SECTION OF MOTOR. 


particularly heavy flywheel effect, for the purpose of equalising th 
uniformity of speed of the ram pumps. 

| The motors are built to the following specification :— 
Connections for 48 poles Connections for 24 poles. Speed step, No. ...........c00e08. a a a E. 


; Fic. 3. Output i ecaroioe ankea 35 ... 55... T25 ... 110 B-H.P. 
No. of poles... ' 72... 48... 36 .. 24 
Speed per minute................ 38 ... 60 ... 8&2 ... 118 revs 


motors, as it was impossible to run these motors continuously under 


a É ; Prensüre sooo seeii e ereas 2.700 /3,000 volts. 
He most favourable speed conditions, and to suit the varying Periodicity accacsasnceseeescenacee 25 cycles. 
quantity of water to be raised. This is particularly the case with Flywheel effect ....0ccccceeceee 8,500 Kgm.? 
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The motors are started by means of auto-transformers, combined 
with drum-pole change-over switches. The machines are guaranteed 
to start up with a pressure of 2,700 volts (normal 3,000 volts), and a 
torque equivalent to that corresponding to the normal] load condi- 
tions The design and construction of the motors had also to take 
account of the particularly unfavourable temperature conditions 


Ponga on 


Fic. 6.—COMBINATION OF MOTOR AND LOAD TRANSFORMER. 


(average temperature, 37°C.), and the exceedingly damp atmo- 
sphere (humidity, 80 to 85 per cent.) down in the pits. The windings 
had therefore to be particularly carefully insulated and impreg- 
nated. 

It was first thought that it would be preferable to build the 
motors for the full voltage of 2,700 to 3,000 volts, but in view of 
the high standard of safety and reliability in operation necessary in 


Fica. 8.—POLE-CHANGING REMOVED FROM TANE. 


this case it was finally decided that the motors and starting trans- 
formers would represent an electrically and mechanically safer and 
less costly job if the auto-transformers were built to act as proper 
load-transformers, supplying the motors with current at a reduced 
voltage. The motor-stators are provided with two entirely indepen- 
dent winding systems, of which one is built for 24 and 48 poles, and 
the other for 36 and 72 poles. By combining the load-transformer 
and pole change-over device in one apparatus, it was possible to 
supply the two winding systems of any pole number with current 
at a voltage most suitable for the construction of the windings, 
which latter have been developed in the most satisfactory mechi- 
cal form—viz., bar windings. 
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The extra cost of the load transformers, as compared with the cost 
of the auto-transformers, was easily compensated by the reduced 
dimensions of the low-tension motors and the simpler windings. 
Fig. 2 illustrates a wound stator. The windings are embedded in 
432 slots. The system for the 24 and 48 poles consists of 48 coil- 
groups per phase, the connections of which are illustrated in Fig. 3. 

Of the six connections of this winding system, those marked with 
4, 5 and 6 lead the corresponding sets of 24 coil groups each. If the 
motor has to work with 48 poles the current supply is connected by 
means of the pole-change-over switch to ], 2 
and 3, whilst the tappings 4, 5 and 6 remain 
free. The motor works with 24 poles when the 
current supply is connected to 4, 5 and 6, and 
the terminals 1, 2 and 3 are short-circuited. $j 
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Fia. 7.—P LAN AND SECTION OF REGULATING TRANSFORMER 


The winding system for 36 and 72 poles consists of 72 coils, and is 
embedded in the same stator slots, but next to the air-gap, and so 
arranged that the stray field of these windings, which naturally 
would be larger than that of the 24 and 48 pole windings, is appre- 
ciably reduced. Fig. 4 illustrates the connections of the coil groups. 
These windings also possess six terminals. With a grouping of 36. 
coils the connections marked 14, 15 and 16 lead to the pole change- 
over switch. If the motor has to run with 72 poles, then the three- 
terminals marked 11, 12 and 13 are connected with the current 
supply, whilst 14, 15 and 16 remain free. The motor works with 
36 poles, if the connections 11, 12 and 13 are short-circuited, and the 
supply is connected to 14, 15 and 16. Such a variable speed motor 
has therefore in all 12 terminals. 

As already stated, both stator windings are built on the “ bar 
principle.” Each winding system is represented by four bars per 
slot, each bar individually insulated by a seamless mica tube. The 
slot insulation against iron is also a seamless mica tube. The slots- 
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are half open, so that the former bent bars can be carefully insulated 
before they are embedded in the slots. 

The laminated stator core is compressed by means of the usual 
press rings and bolts. The stator core is not sub-divided by means 
of ventilation divisions, as, at the lowest speed, corresponding to a 
rotor peripheral speed of 3-6 metres per second, the ventilation 
obtainable would be practically negligible. Even at the highest 
speed step the peripheral speed is only about 10-8 metres per second. 

Fig. 5 illustrates a sectional view through the motor (the shaft 
and bearings of which were supplied by the pump makers). The 
rotor is keyed on to the crank shaft of the ram pump, and the speci- 
fied flywheel effect of 8-5 TM? is provided bythe rotor. The rotor 
Jamination-core is composed of non-insulated sheet iron, and also 
‘compressed by the usual press rings and bolts. The windings are 
constructed on the squirrel-cage principle, and consist of non-insu- 
lated copper bars, embedded in 528 sewn-up slots. The ends of the 
bars are compressed into slotted copper rings and <ilver-soldered, 
so that the construction is mechanically strong and to all intents and 
purposes indestructible. 

Starting Transformers.—Fig. 6 illustrates the combination of the 
motor and the load-transformer. In order to reduce the connecting- 
deads and lead-losses to a negligible quantity, the transformers have 
been erected close to the motors They arc immersed together with 
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the pole change-over device in an oil bath. The top of the oil tank 
is built in two parts ; one-half covers the transformer, the other the 
complete pole change-over switch. 

The leads of the transformer as also those of the pole change-over 
switch are connected to series of terminals, For inspection pur- 
poses the pole change-over switch can easily be lifted wholly out of 
the oil bath, without interfering with the transformer (see Fig. 8). 

The pole change-over switch consists mainly of three cast-iron 
cylinders, inter-connected by means of gearing, and so arranged that 
they can all be operated easily by means of a hand-wheel. Each 
phase has its own contact drum, so that no inter-connections or 
cross-connections are required on the individual drums. The cast- 
iron cylinders are clamped on to square mica-insulated spindles, 
and the heavy copper contacts are bolted on to the cylinders. The 
contact fingers for each drum are all carried on a single, carefully 
impregnated wooden terminal board, and are easily exchangeable. 
In order to reduce the burning of contacts, and the number of con- 
tacts to be exchanged to the smallest possible figure, the current is 
only cut at a very few, easily exchangeable auxiliary contacts, so 
that only these latter require replacing as a consequence of the 
usual wear and tear, whilst the rest of the contacts remain intact. 


(To be concluded.) 


Electric Winding Engines and Mine Hoists.” 


By H. H. BROUGHTON. 
(Continued from page 33E., 
Summary.—tn the first part of the article a convenient practical method of drawing the torque diagram is described. The 
method, which is used by the Author for all cylindrical-drum winders, leads to the rapid determination of the cardinal points of 
the diagram. The distorting effect of heavy ropes is briefly considered, and diagrams are given for the unbalanced cylindrical- 
drum winder and for the balanced winder with tail rope. 


Graphical Method of Finding Rope Torque.—Instead of the 
laborious arithmetical method that was used in the preceding 
example for finding the resultant rope torque, the following 
graphical method, which is sufficiently accurate for the pur- 
pose, may be used. 


Fic. 14,.—CRAPHICAL METHOD oF DETERMINING THE Rope TORQUE, 


Referring to Fig. 14, draw ab and cd perpendicular to the 
line ac{which represents the time L/v seconds, and let ab=cd 
be marked off to represent the rope torque wLR to any con- 
venient scale. Join b and c, and a and d. Make ae=ah=half 
the accelerating period, and cg=cf=half the retarding period. 
Draw ej and fl perpendicular to ef and equal to ab or cd. 
Through h and g, draw nk and mo perpendicular to ef. Join 
j and k, and o and f. Then the positive torque due to the 
ascending rope is represented by jkof. Similarly, the negative 


torque due to the descending rope is represented by enml. To 
find the resultant torque, join b and d. Let this line intersect 
kh and gm at q and p respectively. Join j and q, and p and l, 
then the resultant torque is represented by the ordinates 
The method is more readily applied 


bounded by ef and jqpl. 
than described. 

Convenient Practical Method of Drawing the Torque Diagram. 
—The method just described for finding the resultant rope 
torque suggests the following graphical method of making the 
total torque diagram. 

Transfer the lines ef and j¢pl, together with the perpendicu- 
jars ej and fl, from Fig. 14 to Fig. 15. Along an extension of je 
mark off a length er to represent the torque WR to the same 
scale as that already used for the rope diagram. Also mark off 
vs to represent the torque M; required to overcome friction and 
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windage. Draw st parallel to ef. At jand p mark off lengths 
ju and px to represent to scale the accelerating and retarding 
moments respectively. Draw uw parallel to jg and xv parallel 
to pl. Then suwgprvts is the total torque diagram, and the 
cardinal points, equations (12) to (17) are u, w, q, p. z and v. 

This method also, like most graphical methods, is more 
easily applied than described. It gives the correct values at 
the cardinal points of the diagram. The method is used by 
the author in his own work, and it will be used for all the 
cylindrical drum winders in this article. 

Effect of Heavy Rope on the Torque Diagram.—It is evident 
that the distortion of the diagrams, Figs. 13 and 15, is due to 
the moment of the unbalanced rope in the shaft, and the 
greater the ratio of the initial rope moment wLR to the load 
moment WR, or of the rope weight wL and net load W, the 
greater will be the distortion. 
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Friction moment.......... Mp lb ft. 
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Fie. 15.—GRAPHICAL METHOD OF DETERMINING THE TORQUE DIAGRAM, 


This is shown very clearly in Fig. 16, wherein is plotted the 
diagram for an 8,000-lb. winder hoisting from a depth of 
4,000 ft. with a rope weighing 4 1b. per foot, the cylindrical 
drums having a diameter of 14 ft. 
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In this case the initial rope moment is 4x4,000x7 
= 112,000 lb.-ft.,and the moment due to the nett load is 8,000 x 7 
=56,000 lb.-ft. During the constant-speed period the resul- 
tant torque steadily decreases from 153,000 lb.-ft. at the 
beginning to 5,000 lb.-ft. at the end. Friction has been 
a to be equivalent to a force of 2,000 lb. at the drum 
radius. 


The Load Diagram.—The power corresponding to the torque 
at any of the cardinal points, or at any other point, of the 
winding cycle is proportional to the product of torque and 
angular speed. If at a given instant the torque is T lb.-ft. 
and the speed is S revs. per min., then the angular speed is 
2 XS radians per min. and the corresponding horse-power 


H.P.=T x 2278 ~33,000. 
Since both torque and speed are known at any instant during 


the wind it follows that the horse-power at any instant can be 
calculated. 


Fia. 16.—EFrect oF A Heavy ROPE oN THF TorQvE DIAGRAM. 


To obtain the size of motor, the heating and the maximum 
torque required have to be considered. Although at the 
beginning of the wind, since the speed is zero, the power is 
zero, in the case of a cylindrical-drum winder the torque is a 
maximum and the current input, also, is a maximum at this 
point. The full-speed horse-power values of the whole of the 
cardinal points of the torque diagram must, therefore, be used 
for the purpose of determining the rating of the motor. 

The question of rating willbe discussed at greater length in 
a later section of the article. 


UNBALANCED CYLINDRICAL Drum WINDER. 


The torque conditions in a winder of this type are entirely 
different from those set out above for the balanced winder, 
and although winders are usually balanced it may be necessary 
occasionally to work them unbalanced. Inmany specifications 
it is stated that the motor and control gear are to be suffi- 
ciently large to enable the winder to make two unbalanced 
trips under full Joad. 


Beginning of Wind.—Using the same symbols as before, the 
torque at the commencement of the wind—1.e., when the 
loaded cage is at the bottom of the shaft—is 


M,=(W+W.+Witwl)R+My+ Ma (18) 


End of Accelerating Period.—Just before the constant-speed 
period begins the torque has been reduced by an amount 
corresponding to the rope wound on the drum during the 
accelerating period. At this point, therefore, the torque will 
be 

M,= {W+W.4+ W.4+-wL—(wVt,~2)} R+My+-M,. (19) 

Beginning of Constant Speed Period.—As soon as full speed is 
attained the accelerating torque drops out, hence at this point 
the torque is 

M,= {(W+W.+Witw.L—(wVt,—2)} R+My. (20) 


End of Constant-Speed Period.—During the constant-speed 
period the rope is wound on the drum at a constant rate till 
there remains, at the end of this period, only the amount of 
rope corresponding to the distance travelled during retarda- 
tion. The torque, therefore, at this point is 


M = (W+ Wet Wi +(wVtg+2); R+M}. . . e « (21) 
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Beginning of Retardation.—To bring the cage gradually to 
rest in ¢; seconds a retarding moment M, has to be applied. 
When retardation begins the moment is | 

M,=M,—M. 
={W+We+W.4(wVlg--2)}R+M.— My. (22) 

End of Wind.—During retardation, the length of rop: 
8,= Vi;-:-2 is coiled on the drum. At the moment of stopping, 
therefore, the torque is 

M,=(W+W.+Wi)R+My—M,. . (23) 

The descent of the empty cage is controlled by the brakes, 
and it is necessary to determine the torque at the cardinal 
points during the lowering period, as, in some cases, this torque 


_ has an important bearing on the size of motor or controller 


required. 

Beginning of Lowering Period.—Denoting the friction 
moment by M’, and the accelerating moment by M'a, the 
effective torque at the drum shaft is 

M,=(W.+W,)R-—M',—M',. (24) 

End of Accelerating Period.—When the accelerating period 
comes to an end, the torque has been increased because a 
length of rope has been uncoiled, and the resultant torque is 

M,= {|Wet+W,+(wVt, +2)! R-M'— M'e. . (25) 

Beginning of Constant-speed Period.—At this instant the 

accelerating moment drops out, and the torque is 
M,= {W.+W:+(wVt,~—2)} R—M’,. . (26) 

End of Constant-speed Period.—The rope is uncoiled at a 
uniform rate till, at the end of this period, there is a length of 
rope =L— >, hanging down the shaft. The torque, therefore, 
18 

M o= {W.+W.+wL—(wVt,—2)} R—M’,. . (27) 

Beginning of Retardation.—During retardation the energy 
stored in the moving parts will be given up, and the torque is 
increased accordingly. When retardation begins, the torque 
is . 

End of Retardation.—When the cage reaches the bottom of 
the shaft, the torque 

Mie=(We+Wi+-wL)R-M' +M’. . (29) 

Example 2.—The winder, of which the principal data are 

given in Example 1, is to be worked unbalanced. It is re- 
quired to draw the torque diagram. 
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Fig. 17.—Torqve DIAGRAM or UNBALANCED CYLINDRICAL DRUM 


WINDER. i 
` 
During the winding half of the cycle, the load depending 
from the rope is 6,000+4,000+2,500=12,500 Ib., and the 
assumed friction moment is 0-075 x 12,500 x5=4,700 lb.-ft. 
During the lowering half of the cycle, the load is 6,500 lb., 
and the friction moment is 0-075 x 6,500 x 5= 2,430 lb.-ft. 


INERTIA. 

Lifting Lowering 
Drum ..essssssoosssssesesoeoe 20,000 | Drum ....ssssssssoscssessessso 20,000 
Sheave ....sssss.sssse-oosssees 1,000 | Sheave ....e.sssssssesossone 1,000: 
Travelling part Travelling part 

15,500 x 5? 9,500 x 5? 
=——_—— = 12, = ——— = 7,4 
32:2 id 32-2 00 
Motor armature ............. 19,150 | Motor armature ............. 19,150 
Total inertia ....... = 52,150 


Total inertia ......... = 47,550: 
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The maximum velocity and the starting and stopping periods 
being the same as in Example 1, it follows that the angular 
acce'eration and retardation during both halves of the cycle 
‘will be 0'4 radian per second per second. Hence, during the 
winding half of the cycle, both the accelerating moment M, 
and the retarding moment M, will be 0-4 x 52,150= 20,860 lb.-ft.; 
and during the lowering half of the cycle the accelerating 
moment M'a and the retarding moment M’ will be 0-4 
x 47,550=19,020 lb.-ft. 

Substituting known values in equations (18) to (29) the 
cardinal points of the torque diagram are found to be — 


Lifting. 
M, =(6,000+ 4,000+ 2,500+4 3,000)5 + 4,700 + 20,860 = 103,050 1b. ft- 
M., =-(6,000+4,000 +2,500+3,000 — 300 5T 4,700 + 20,869 -- 101,560 ,, 
M, =(6,000+ 4,000 + 2,500+ 3,000 — 300)5+ 4,700 = 80,700 ,, 
M, =(6,000+4,000-4 2,500 + 300)5 + 4.700 = 68,700 ,, 
M, =(6,000 + 4,000 + 2,500 + 300 )o + 4,700 — 20,860 ==- £7,340 ,, 
M, = (6,000 + 4,000 + 2,500)5 + 4,700 — 20,860 -= 46,340 ,, 
Lowering. 
M, — (4,000 + 2,509)5 —2,430 — 19,020 = 11,050 ,, 
M, = (4,000 + 2,500 + 306)5 — 2,430 — 19,020 = 12,550 2, 
M, = (4,000 2,500 + 300)5 — 2,430 a 31.570 ,, 
M o= (4,000 + 2,5004 3,000 —300)5 —2,430 = 43,570 
M = (4,000 + 2.500 + 3.000 —300)5 — 2,430 + 19,020 = 62.950 ,, 
M,2=(4,000 +2500 + 3,000)5 —2,430 + 19,020 -64.090 ,, 


These points are plotted to a time base in Fig. 17.* 


BALANCED CYLINDRICAL DRUM WINDER WITH TAIL-ROPE. 

In‘order to equalise the torque diagrams the cages are some- 
times connected by a tail-rope; as shown in Fig. 18 (a) and (b), 
and with main and tail ropes of equal size and weight it will be 
seen that the lifted and dropping ropes balance each other 
throughout the entire wind. 


i 
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At the commencement of the wind the torque is 
M,=WR+M/+Ma,  . . . . . . . . (30) 
and, as this torque is constant frum the beginning to the end 
of the starting period, we have M,=M,. 

At the beginning of the constant-speed period the accelerat- 
ing torque drops out, and during the whole of this period the 
torque is constant. Hence . 

M,=M,=WR+M.. ..... . (31) 

During retardation the torque is constant, therefore 

Ms=M,.—WR4M,—M,. . . . . . (82) 

Example 3.—A tail-rope weighing 3 1b. per foot is fitted to 

the winder of Example 1. It is required to determine the effect 
of this rope on the torque diagram. 
_ The inertia of the travelling parts is increased by an amount 
equal to (3 x 1,000 —32-2)52—23,290, hence the total inertia 
will now be 80,150+23,290—103,440, and the accelerating 
and retarding moments M, and M will each be equal to 
103,440 x 0-4=41,376 lb.-ft. approximately. 

* In this example no account has been taken of the efficiency of the 
gearing. The effect of the gearing is to increase the motor torque during 
the hoisting part of the cycle, and to decrease the torque during the 
lowering part of the cycle. If the efficieney of the gearing be 95 per 
cent., the actual torque values at the cardinal points Jf, to M, will he 
1 = 0-95 = 1-05 times; and at the points M, to M., will be C95 times those 
tabulated. Due allowance will be made in a later section of the article. 
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The cardinal points of the torque diagram are 
M,—M,=(6,000 x5)+-7,125+41,376 
=78,500 lb.-ft. 
M,=M,=(6,000 x5)+7,125 
=37,125 lb.-ft. 
M,=M,=37,125—41,376 
. = — 4,215 lb.-ft. 
and these points have been plotted to a time base in Fig. 19. 
178500 Ib. Fe 
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Fic. 19.—Tokqgur Diacrim OF ('YLINDRICAL Drum WINDER WITH 
Tarr Rope. 


STANDARD SHEET FOR WINDER DIAGRAMS. 


Ill-typed specifications or tenders accompanied by badlr- 
folded and anemic blue prints of various odd sizes betoken 
a degree of carelessness which is often noticeable in the finished 
product, and are liable to give a bad impression to a prospective 
customer. In every case where calculations have to be made 
they should be entered in an orderly manner, and should be so 
arranged as to facilitate checking. 
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Nett Irad, Ib... |. l 
Depth, Ft.. .....-. ...| Mn peed, Pe per N. 
Incl we del.. -| Friction assedh... 
Qttput tar perh... .| Motor Speed,rp.m...... 
Ship or Cate § Tubs, te...) Motor RME, HP... 

CUE.. ooann 


Drum Dimens:ongfr.._.... 


Calculatea 
Checked by ............. 
Fic. 20.—STaANDARD SHEET FOR WINDER DIAGRAMS. 


When-winder diagrams have to be furnished they should be 
carefully drawn on sheets of a convenient standard size. A 
suggested standard sheet is depicted in Fig. 20. The sheet, 
which is made of thin, tough and semi-transparent paper, 13 
foolscap size (13in. by 8 in.), and is arranged for vertical 
filing. 

: (To be continued.) 
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A Modern Central Station Electric 
| Kitchen. 


The new electric cooking installation at the Fisk-street station 
(Chicago) of the Commonwealth Edison Co. is described in a 
reccnt issue of the © Electrical Review ” (U.S.A.). 

As far back as 1906 the kitchen at the station was equipped with 
apparatus for cooking clectrically, but with the development of the 
generating station there was a large increase in the staff, and as it 
became necessary to extend the kitchen it was decided to modernise 
the equipment. In 1906 the largest generating set at Fisk-street 
was a 5,000 kw. turbo-generator, but now there are 30,000 kw. units 
in operation, and a 35,000 kw. set is on order. When completed the 
station will contain 14 generating units. At present over 200 and 
often 400 men obtain meals during the noon hour at Fisk-street, 
necessitating cooking some 600 pies, 2,200 loaves of bread and nearly 
400 1b. of meat per month. 

The service of the kitchen is a typical restaurant service, except 
that the peak is higher even than the usual restaurant, and after the 
peak has passed the output of the kitchen almost ceases except for 
preparation for the next meal. Meals are served between 7.45 a.m. 
and 8.30 a.m., 1145 a.m. to 1.0 p.m., and again in the evening 
between 5.30 and 6.30. The noon-day meal is the chief one, there 
bein g comparatively few persons to be supplied in the morning and 
evening. For the midday meal there are three courses—soup, the 
choice of two different sorts of meat and dessert. In the morning, 
porridge, ham and eggs or steak, coffee and toast are served, and in 
the evening one form of meat (usually steak) and dessert, coffee and 
bread is served. The number of persons supplied on any day de- 
pends upon conditions in the plant. There are the employees of the 
company and contractors who always obtain their lunch at the 
station, and the transient patronage (contractors’ men), varying 
between only a few to almost 100. The demand upon the kitchen is 
an extremely variable one, although at least one day’s notice is 
usually obtainable before a severe peak occurs. Three dining rooms 
are maintained. 

The present equipment of the kitchen is as follows :— 


Capacity Approximate 


Apparatus. in watts. cost. 
One G.E. range ........ EE EE O ET OEN 17,000 $550 
One Hughes bake oven .oesesessssosesesssseses . 3,500 . 265 
One G.E. broiler............. PE E 5,000 . 125 
One GC E AtOASET oeri irei a a EEA 3,150 ... 38 
One Allsopp steam table............... T 2,500 ... 325 
Three Simplex 20 in. disc stoves ...... . each 2,700 . 354 
Two Simplex coffee urns...............065 . each 2,000 ... 180 
One Simplex 18 in. by 24 in. griddle .......... 3,000 ... 40 


The approximate cost of the electrical cooking apparatus was 
$1,877, while the total connected load is 46-85 kw., which, however, 
rarely is in use all at the same time. The cost of equipment approxi- 
mates $40 per kilowatt of capacity. In addition to the above 
heating devices there is an electrically-driven refrigerating machine, 
driven bya 5 H.P. motor. The range is the G.E. hotel model, having 
two 18 in. by 264 in. roasting ovens and eight 9 in. by 12 in. hot- 
plates. The roasting ovens employ two lower heating units, giving 
two heats and consuming 1,000 and 2,000 watts respectively, and 
two upper heating elements giving two heats and consuming 500 to 
1,000 watts, respectively. The four front hotplates are each 
equipped with one heating element, each consuming 1,000 watts, 
and the four rear plates with one heating element each consuming 
800 watts. The front hot-plates are for rapid heating and high 
temperatures, the rear hotplates are for keeping materials on the 
boil and warm. All heating elements are of sheathed wire, which 
may be easily removed for cleaning. Each element is protected by a 
fuse and knife switch. All switches carry name plates to indicate 
which elements are in circuit, and the whole is protected by a two- 
pole circuit breaker. , 

The Hughes oven is of the No. 150 2-D type, consists of two compart- 
ments, and is capable of baking about 90 lb. of bread at one time. 
The oyen is equipped with three heating elements, each of 1,165 watts 
capacity, and each capable of giving three different heats. By 
various combinations nine different rates of energy consumption are 
possible. The maximum energy consumption is 3,500 watts. 

The steam table contains two entirely separate sets of heating 
units, one set in the upper section and one set in the lower section. 
The lower units consist of four 600-watt G.E. heating elements, the 
Upper units being five Simplex immersion coils, each of 500 watts. 
Each heating unit is controlled by a three-heat switch. The table is 
able to steam two roast pans, three gravy pots and six 2-gallon 
vegetable pots. The table is constructed of planished steel with 
nickel trimmings; the roast pans are of solid tin, the gravy and 
Vegetable pots of porcelain and iron and the shelves of the lower 
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portion of galvanised iron and the top of copper. The broiler, 
known as the G.E 1-78 hotel broiler, has an etiective broiling area 
of 368 sq. in., the plate being 1G in. by 23 in. At full load it is pos- 
sible to broil about 36 steaks hourly, each steak weighing 2 1b., and 
being of about lin. in thickness. The top chamber is provided 
with specially heavy insulation, about 2 in. in thickness, to prevent 
radiation of heat upwards. The unit is heated by one heating 
element that may be operated in its entirety or in half, the wattage 
consumed being 5,000 and 2,500 watts respectively. 

The toaster is the standard G.E. hotel toaster, capable of toasting 
six, three and two slices of bread at one time. There are seven 
heating elements, controlled by two controlling switches, by the 
manipulation of which either three, four or all seven heating ele- 
ments may be connected in circuit The load, according to the 
number of heating elements connected in circuit is 1,350, 1,800 and 
1,300 watts respectively. 

The Fisk-street kitchen only measures about 19 ft. by 20 ft., and 
it has been found that the use of electricity for cooking reduces at 
once the amount of space, labour and time required. The refri- 
gerating machine also reduces the amount of work and traffic in and 
out of the kitchen quarter. Electrically-driven fang and exhaust 
apparatus maintain the kitchen at pleasant temperature and free 
from odours at all times. The Commonwealth Edison Co. has 
another interesting but smaller electrical cooking installation in the 
Edison Building. 
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Pneumatic Riveting. 


It is common knowledge that the present rate of output of 
merchant shipping falls far short of what is necessary and possible. 
Even if the two most obvious causes of this, viz., shortage of skilled 
labour and bad time-keeping, were removed, the output would still 
remain far below what is easily possible. The reason for this is 
that British shipyards make very little use of pneumatic tools. 
Thirty-one firms have recently asked for extensions or new installa- 
tions of their plant, but this does not carry us far enough. 

The pneumatic, compared with the hand-worked, tool is very much 
what a breach-loading gun is compared with a muzzie-loader. A few 
simple facts and figures will make this plain. The plates which form the 
shell or hull and deck of a steel vessel are held together by thousands of 
rivets. The limit of the output of ship-building may, therefore, be 
said to be practically the capacity of the riveter, According to in- 
formation received from one of the leading East Coast shipyards, the 
best day’s work on a shell with pneumatic riveting is 700 rivets of 
4 in. diameter, and for hand-work 430. An average day's work, how- 
ever, is considerably less than this, and may be taken as being 510 rivets 
with pneumatic riveters against 264 with a hand squad, the figures being 
taken for work on all parts of one ship. The number of rivets driven | 
per day by a riveting squed varies according to the part of the ship 
worked upon and the size of rivet used. ‘The following may be taken as 
indicating the difference in one day’s work of a hand and pneumatic 
riveting squad :—QOn the shell, with j-in. rivets, hand-riveting, 260 to 
360 rivets, with pneumatic riveting, 500 to 550; on the deck, with 
f-in. rivets, hand-riveting 450, pneumatic 700; on deck with }-in. and 
2-in. rivets, hand-riveting 350, pneumatic 550. 

The greatly increased output of work secured by the pneumatic tool 
is in itself sufficient to establish its enormous superiority over tho hand 
method, but also fewer men are required to work it. A hand.-riveting 
squad consists of three men and one or two boys. From two of these 
squads three pneumatic riveting squads can be formed, effecting a saving 
of 50 per cent. in labour alone. A third advantage of the pnevmatic 
tool is that it gives both the other great advantages with less exertion 
and consequently less fatigue on the part of the men. The United 
States vards by their almost universal employment of pneumatic riveting 
tools have been able to overcome their shortage of skilled labour. Not- 
withstanding these indisputable advantages the pneumatic tool is greatly 
neglected in British shipyards, as will be seen from returns of 70 of the 
leading yards (with berths of over 250 ft. in length). The equipment 
necessery for the efficient working of a berth consists of a compressor 
plant of 1,000 c. ft. capacity (to supply the compressed air for driving 
the tools) and 60 pneumatic tools, of which 20 should be riveting hammers. 
‘Taking the 10 best equipped yards in the country, they have, on the 
average, compressor plants of 1,000 c. ft. per berth, but only 52 pneu- 
matic tools, of which only 1} instead of 20 are riveting hammers. The 
average of the remaining 60 yards is much below even this low standard, 
being only 21 tools per berth and 333 c. ft. compressor capacity per 
berth.f Moreover, only about one-eighth of the very inadequate number 
of riveting hammers in stock in the yards are actually used, and the 
limit of output is practically the capacity of the riveter. There are 22 
important yards in the country, with a total of 77 berth:, which have 
no pneumatic plant whatever. Shortage of riveters is, without doubt, 
one of the chief causes, or the chief cause of deficient out put at present. 
For the last eight or ten years the supply of riveters in British yards 
has fallen short of the demand; war and other causes have further 
reduced their number, while the volume of work has been increased. 
In some yards ships completely plated cannot be launched because they 
cannot bé riveted. The solution of the problem is to be found to a very 
great extent in the greatest possible use of the pneumatic tool. 
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Water Power in the 
British Empire. 


There is an inclination on the part of many people to 
treat the available water-power in the British Empire as a 
matter of no great importance. At least, we may draw 
this conclusion from the fact that information upon the 
subject is very meagre ; and, further, very little has been 
done in the systematic development of such power. In 
our last issue we gave a brief abstract of a Report of a 
Committee of the Conjoint Board’ of Scientific Societies 
upon this subject. We were unable to devote any con- 
siderable space to this Report, but we think it desirable 
to return to the subject in our present issue, as it is one 
which should be of increasing importance in the future. 

After the war we shall be faced with problems of re- 
construction on every side, and among these will be the 
question of financial recovery and the meeting of a huge 
indebtedness. This financial burden can only be borne 
by the Empire in a satisfactory way if its production is 
very much increased and if its latent resources are developed 
to the full. It cannot be gainsaid that there is plenty of 
latent wealth in the Empire, embodied in its mineral 
resources, in its wheat areas, in its forests, and in the 
hundred preducts cf its tropical dependencies ; but, as is 
pointed out in this Report, a great deal of this wealth 
cannot be realised without an ample supply of cheap energy. 
Our available resources of energy in the form of coal and 
oil are diminishing. On the other hand, our water-power 
remains a constant quantity. The real question is how 
far this water-power cun be economically developed. 

An estimate prepared by the Dominion Water-Power 
Branch of the Canadian Department of the Interior shows 
that Great Britain is very backward in the percentage of 
water-power that is utilised, the figure standing at 8-3 per 
cent. In fact, except for Russia, Great Britain 1s the 
most backward country in this respect. On the other 
hand, Germany stands at the top, with a figure of 43-4 per 
cent., the next highest figure being that of Swiczerland 
with 25-5 per cent. In taking the Empire as a whole it 
must be admitted that any estimate of the total power 
available must be looked upon as merely speculative. The 
main water-powers are in Canada, India, New Guinea and 
New Zealand. The aggregate in these countries is un- 
doubtedly high; say, of the order of 40 million H.P. When 
the resources of East, South and Central Africa, Egvpt, 
Ceylon, Tasmania, Australia, British Guiana, Burmah and 
the Malay States are added, the total becomes extremely 
large (at least 50,000,000 u.P. to 70,000,000 H.P.), and it is 
a total whichis barely tapped. Apparently this figure is 
based upon dry-weather flow. In many cases, however, it 
is worth while to consider the supplementing of water-power 
by steam plant, so that the water may be used to greater 
advantage. This mode of working is now receiving atten- 
tion in the United States. 

One very naturally enquires as to the cause of this 
apparent neglect. It appears to be due to a variety of 
causes, such as an abundance of coal in proximity to 
centres of industry, the necessity for heavy initial outlay 
in most cases of hydro-electric development, the lack of 
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co-ordination between possible producers, users and 
financiers; the lack of markets for the energy, and the 
remoteness of most of the powers from present centres of 
activity. Yet the need for hydro-electric power is becoming 
increasingly evident. Developments in electro-chemistry 
have been enormous during the last 20 years; and trans- 
mission lines have become increasingly lengthy. Enormous 
quantities of po yer are being used in such industries as 
aluminium, calcium carbide, the fixation of nitrogen and 
electric furnaces. Thus in 1913 the calcium carbide in- 
dustry is said to have required 400,000 continuous E.H.P. 
and in 1915 the power used for electric furnaces in the 
United States alone ran to 300,000 E£.H.P. Again, the 
power used in Norway alone íor nitrogen fixation was over 
400,000 E.H.P., and in the near future there is no doubt 
that large quantities of power will be required in the pro- 
duction of fertilisers. 

Water-power differs from other natural resources in that 
if the development of power is left to private enterprise it 
generally takes place with the object of meeting individual 
requirements as they arise and not with a view to securing 
the maximum output of power. For many purposes it 
may be sufficient to develop, sav, 5,000 kw. in a certain 
locality, whereas 20,000 kw. could be secured by a more 
comprehensive scheme. Not only so, but the more modes 
scheme may render the more ambitious scheme impossible 
of realisation at a later date. While, therefore, it i 
desirable that private enterprise should handle thes 
matters as far as possible, it is nevertheless true that 
unless some contrcl is exerted the maximum useful result 
will probably not be obtained. For this reason the Com- 
mittee suggest, and we think rightly, that investigations 
should be made by Government rather than by private 
enterprise, andthat the whole subject should be handled br 
an Imperial Water-power Board if it is beyond the powers 
of any governing body. Such a Board should be able to 
take a broad and comprehensive view of the advantages 
to the Empire as a whole, and would be able to form a 
reasonable decision as to the relative advantages of such 
different schemes as might be brought torward in various 
parts of the Empire. It is also suggested that private 
capital might be attracted if the State, after careful in- 
vestigation, were to guarantee a suitable minimum interest 
on the necessary capital, sharing at the same time any 
profits beyond the amount necessary to provide that 
interest. By so doing, private enterprise would be un- 
trammelled and the management of the concerns so assisted 
would remain in private hands. 


Review. 
Sasi 
Engineering Mathematic:. By C. P. STEINMETZ. Third edition, 
(London: Hill Publishing Ce.) Pp. xix.+321. 12s. 6d. 

This work is based on a series of lectures which the author 
gave at Union College to junior and senior electrical eng- 
neering students. It was primarily intended as an intro- 
duction to the author's treatises on electrical engineering. He 
discusses in an interesting way theorems in arithmetical 
philosophy, higher: mathematics and advanced technical prac- 
tice. An excellent chapter on empirical equations to curves 
is given which will be much appreciated by engineers, and all 
through the book useful practical suggestions are made. For 
instance, he divides engineering reports into three classes. 
There is first the scientific record of the investigation for the 
use of other competent investigators. There is next the 
general engineering report for the administrative engineers: 
and, finally, there should be the general report for the layman 
who is ignorant of technical terms. The technical man should 
be able to write all three kinds of reports. 
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The book opens with a discussion of the general number, 
and by defining V —1 as an operator the author tries to per- 
suade the reader that it is just as real a concept as —l. Most 
readers, however, will think that he evades the issue, and that 
no matter how many interesting things you can do by its help 
it still remains a mystery. 

In the next chapter “ potential,” or, as we call them, 
“ power,” series are discussed. The author regards them with 
a very critical eye. For instance, although the series 
1—4+4—}+4... is convergent, it is summarily dismissed on 
the ground that it does not give accurate numerical results 
“with a reasonably moderate amount of calculation.” In 
fact, he says it is useless. It is verv easy to see, however, that 
the convergence of this series is oscillatory. Taking the first 
10 terms we see that the value of the series is greater than 
0-616, and taking the next term into account we see that it 1s 
less than 0-736. The mean of these two values 0-691, is an 
approximation to the sum of the series. The true value is 
loge2— i.e., 0-693.... A fairly accurate value, therefore, can be 
easily obtained with very little difficulty. 

As an illustration of the use of power series the author dis- 
cusses the integral for the length of the arc of an equiaxial 
hyperbola. The integral is a well-known elliptic integral, and 
consequently “ inconvenient for integration.” He shows how 
it can be found in certain cases by expanding by the binomial 
theorem and then integrating, but he emphasises the fact that 
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in certain cases this solution is of no use for engineering calcu- 
lation. He leaves the reader with the unfortunate impression 
that this definite integral probably baffles the skill of even the 
expert mathematician. 

In our opinion it would have been much better to point out 
that the process of integration between limits can always be 
effected by simply drawing the graph of the function and find- 
ing by the planimeter or otherwise a definite area. We need 
not even draw the graph. For instance. to find /yôs between 
the limits of b and c, where y=f(x), we calculate yg, Yy 
Yo..-Yg, the values of the ordinates when x has the values 
b, b+(c—b)/6, b4+2(c—b)/6,...6+6(c—b)/6. An approximate 


value of the integral is then 


{(b—c)/20} yot yet Yat Yot5(YitYs) +6yei - 
Every engineer can do this, and therefore every engineer can 
integrate anything. 

Applving it to the example given we find that the length 
of the arc is 8:022. The true value found by Prof. Steinmetz is 
8-0206. As the method is perfectly general it ought to be 
found in all mathematical engineering text books. 

The author’s practical illustrations of harmonic analysis 
are most interesting and instructive, but his method 1s crude. 
The Fourier integrals can be evaluated at once by the method 
given above, and the reviewer cannot see why this graphical 
method should not supersede for general use all other graphical 
methods. A. RUSSELL. 
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British Scientific Products Exhibition. 


As was announced in our last issue, the British Scientific Pioducts 
Exhibition was opened to the public on the 12th inst., and was 
formally opened by the president of the British Science Guild, the 
Right Hon. Lord Sydenham, G.C.S.1, F.R.S., on the 14th inst. 
The opening ceremony took place before a large audience in the 
main lecture theatre of King’s College, when Prof. R. A. Gregory, 
as chairman of the Organising Committee, called upon Lord Syden- 
ham to declare formally that the Exhibition was open. 

Lord SYDENHAM remarked that four years ago we were singularly 
unprepared for war. Probably it was just as well we did not know 
at that time how unprepared we were. Apart from the military 
aspect, we were not m a position to start up several essential indus- 
tries. At the present time, however, owing to the efforts we had 
made, we were able to turn out products as good as those which we 
previously received from Germany, and even better. In the future 
it was essential that our ** key” industries should remain purely 
British. Thanks to the work of our scientists we were now inde- 
pendent of Germany for such things as magnetos, chemical porcelain, 
dyes, &c. Few people realised, however, what had been done by 
our scientific men during the war, and on this account it was felt 
that an Exhibition of the kind organised by the British Science 
Guild would be useful. The thanks of the Guild were due to manu- 
facturers, Government departments and the authorities of King’s 
College for enabling the present Exhibition to beheld. In this country 
science had nct been sufficiently appreciated. He (Lord Sydenham) 
had made a great effort to get science specifically mentioned in the 
Education Bill, but he had been told that particular items could not 
be specified, and apparently science was looked upon as an `“ item,” 
like spelling. In declaring the Exhibition open, Lord Sydenham 
expressed the hope that it would go far to promote the objects 
which the British Science Guild had in view. 

The ceremony was brought to a close by a few words from Prof. 
A. K. Huntington, who remarked that the Germans had often been 
credited with great initiative, whereas the inventions with which 
they had been associated chiefly came from this country. 

! 
SCOPE OF THE EXHIBITION. 

A brief inspection of the exhibits is sufficient to show that there 
is a great deal of interest to be seen, and we are glad to say that the 
public is showing its appreciation by a large attendance. We would 
offer our congratulations to the Committee of the British Science 
Guild, upon the success which they have achieved, and also to the 
organising secretary, Mr. F. S. Spiers, who must have put an enor- 
mous amount of time and energy into the work. A comprehensive 
r atalogue has been issued, and is prefaced by 20 signed articles 
dealing briefly with various industries. 


The exhibits cover a wide range, and therefore we can only deal 
in general terms with much that is to be seen. One of the most 
important sections is that dealing with aircraft, which is very 
instructive. From the electrical point of view the magneto is an 
important item of such equipment. In this connection we need not 
recapitulate at any length what is well known to many of our readers. 
When war broke out we were practically dependent upon the Bosch 
magneto for the equipment of our aircraft, military lorries and other 
equipment of that character. The position was very serious, and 
there were many difficulties to be overcome before this urgent 
demand could be met. At the present day, however, there are nine 
British firms engayed in this work, with the result that during the 
past four years ‘300,000 magnetos have been manufactured for war 
service alone. What is equally important is that the home-made 
magneto is now as good as, or even superior to, the previously 
imported Bosch machine. A comprehensive exhibit of magnetos is 
shown by the British Ignition Apparatus Association. Also B.L.I.C. 
magnetos are included in the exhibit of Vickers, and magnetos are 
shown eeprrately by Simms Motor Units, Ltd. 

As to other products for which we depended very largely upon 
Germany and Austria before the war, visits should be paid to those 
sections of the Exhibition in which examples are shown of optical 
glass, chemical porcelain and dyes. Although certain varieties of 
glass have always been manufactured in this country, those which 
are required for optical instruments and chemical work have chiefly 
been imported. The present position, however, is very different ; 
a great deal of scientific work has been carried out during the last 
four years, as our readers are aware, with the result that we are able 
to produce in this country all the varieties of glass now required 
for these purposes. A number of specimens are exhibited by 
Messrs. Chance Brothers and there is a large exhibit of chemical . 
glass and porcelain by the British Chemical Ware Manufacturers’ 
Association. With regard to dyes, we may mention that a com- 
plete room is set aside for these exhibits, chiefly by Brotherton 
and Co. 

Another direction in which we were particularly dependent upon 
enemy countries was in carbons for electric are lamps. ‘There was 
one firm, namely, the General Electric Co., which had the hardihood 
to start a carbon factory in 1902 on the initiative of Mr. Hugo Hirst. 
It was a difficult matter, for men with the necessary knowledge and 
experience were not to be found in this country. Moreover, there 
was the problem of educating workpcople and there was the supply 
of raw material to be organised. In time, however, the necessary 
quality of ter was obtained from English tar refiners, and after a 
number of years the Company put down a soot factory, so as to be 
independent of German supplies of lamp black, and this has now 
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been running with excellent results for about six vears. But there 
has been competition of the severest kind. German carbons were 
dumped so as to make the enterprise unprotitable, and for a certain 
standard quality and size of carbon the market price dropped from 
dir, to 18s. after the factory was opened. Although prices con- 
tinued to recede until the outbreak of war the General Electric Co., 
fortunately for this country, continued the clort notwithstanding 
the serious loss this entailed. Searchlight carbons had been deve- 
loped for a number of years, and thus Government supplies were 
not cut off by the opening of hostilities. 

Another direction in whick carbons are required on an inereasingly 
large scale is in the form of electrodes for electric furnaces This 
is becoming a much more important Industry and is now being 
developed in this country. A semple electrode, 14 in. in diameter, 
is exhibited by the Newcastle Alloy Co., who are also manufacturers 
of ferro alloys and electrolytic cuprous oxide. Such electrodes can 
be supplied up to a diameter of 24 in. 

METALS AND ALLOYS. 

In the entrance hall there is a striking exhibit of “ Hadura `“ steel 
rolls, which are manufactured by Hadiields, Ltd. In pre-war days 
such rolls were imported. This firm also exhibits steel ingots made 
by the electric furnace according to the * Hadfield- Jack’ process. 
There are examples of “ Galehad °” rustless steel and shields for 
military purposes, and a replica of a piece of 15-in. armour-plate 
which has been perforated by a 15-in. shell. Some slide-rules are 
also shown, which have heen made for special purposes. For 
example, in one of these, by setting the arrow to the Steinmetz 
co-efficient, the loss in ergs per cycle can be at once read off ; or by 
setting the frequency to the Steinmetz co-efficient the loss can Le 
read off in watts per pound. Another slide-rule gives results for 
ballistic tests with shells, and a third renders easy the calculations 
that are necessary in the testing of hardness. An appeal is made by 
Messrs. Hadfield to manufacturers to take up the construction of 
these slide-rules, and we hope that this appeal will not be made 
in vain. 

Pure nickel wire, compound metals, such as copper-steel, cupro- 
nickel-stcel, cupro-nickel-copper and cupro-brass, are shown by 
Messrs. Henry Wiggin & Co. This firm is known in the electrical 
industry more particularly through the manufacture of resistance 
wires. Wires for this class of work before thc war were largely 
imported from Germany. In order to meet the position, the Com- 
pany’s works have been largely extended and the output is now 
about four times the pre-war figure. A large number of grades 
are produced, to obtain which it was necessary to carry out much 
costly experimental work. Among the varietics may be mentioned 
that known as Ferry, several nickel-steel alloys and a nickel-chrome 
alloy containing a moderate percentage of iron which has been 
largely adopted for use at high temperatures. Altogether about 
15 different grades are now made 

High speed steel alloys are shown by High Speed Steel Alloys, 
Ltd., of Widnes. There are also metal powders, by Metal Powders, 
Ltd., an exhibit of magnesium by the Magnesium Metal Co., and an 
attractive display of rare chemicals by Johnson, Matthey & Co. 

Among the metals of more than usual interest to the electrical 
industry must be classed the metal tungsten, which is now used 
in such large quantities in electric glow lamps. An exhibit of 
tungsten wires is shown by Duram, Ltd. This firm is now manu- 
facturing large quantities and exporting to the extent of 600,000 
to 700,000 metres per week. The smallest wire that is made hag a 
diameter of only 12 microns. Notwithstanding the difficulties of 
manufacture in these days we understand that the prices have been 
reduced during the war in the proportion of 27 to 8. This firm is 
also making tungsten wire for use in valves for wireless telegraphy, 
and is supplying contacts for magnetos, induction coils and field 
telephones in large quantities. 

The British Aluminium Co., Ltd., have a comprehensive display 
of products of the aluminium industry and applications of the metal. 
Samples of the various materials used in the industry are shown, 
from the principal ore, bauxite, to the finished aluminium, together 


with a number of interesting by-products such as red oxide, hydrate: 


of alumina, sulphate of alumina, &c. Among the many applica- 
tions of the metal are a number of interest to the electrical industry 
As is well known, aluminium is a serious competitor of copper in 
normal times for all classes of conductors, and in countries where 
overhead transmission of power is carried out ona large scale, many 
thousands of tons of aluminium cables have been installed. Samples 
of bare and insulated cables, for both low and high tension, are 
shown togcther with methods of jointing and supporting, &c. 
There are also shown samples of round rod, strip, busbars, and other 
material for inte:nal work. Another interesting application is a 
field coil wound with bare aluminium wire, insulated by a thin film 
of oxide formed on the wire after winding. The famous Leuck- 
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hammer lifting magnets, made in Germany, were wound in tii 
manner, which showed both a redaction in weight and much in. 
proved cooling, owing to the absence of organie insulating material 
Although no metal is at present available for electrical purposs, 
owing to the demand for more important munitions purposes, grea! 
developments in this line miy be looked for after the war. 

Thermit, Ltd.. show sunples of the well known Thermit proes, 
of welding and the 'Phermit compounds for various purposes. Ajan 
from these two sections there is also a section of carbon-free metais 
and alloys. Some of these show by actual specimens the ditlern 
steps In manufacture from the ore to the finished produet. Ther 
Is also a selection of speci! alloys and manufactured articles ir 
Which such alloys have been used. These include high speed too! 
steel, brass, bronze, eupro-nickel, &e. We may mention that t 
fem i now entirely British, and is owned by Nobel’s Explosive 
Con Ltd., having no connection with any other concern 


REFRACTORY MATERIALS 
There are several exhibits of refractory materials, and among the» 
may be mentioned the beautiful work tuimed cut by tle Rila 
Svirlteate, and a remarkable display of Vitreasil, by the Thermal 
Syndheate, which any of our readers interested in chemical work 
should not failto see. The fused silica industry is essentially British. 


IGkANIC ENHIBIT, 

The Igranie Electric Co., Ltd.. show a number of coils wound bi 
their special method, so as to be self-supporting and also a self-actin 
electric motor-starting rheostat. The coils are wound by means of; 
“ Leesona “` winding machine, of which we give a description below. 


Fig. 1.—‘' LEESoNa ’? WINDING MACHINE. 


“ Leesona ` Unirersal Coil Winding Machines.—These machines 
are capable of producing a wide range of extremely reliable coils. 
having high space factor and being uniform in all respects. The 
coils are produced quickly and at low cost, and their construction 
is such as to render efficient impregnation a simple process. Most 
coils can be wound on one of the two machines here described. 

The first machine (Fig. 1) winds cross-wound coils for magnets, 
&c. (Cotton or silk-covered wire is wound in layers; each turn is 
laid at an angle to the axis of the coil, so that each layer is at an angle 
to the layer below. Fig. 2 illustrates a finished pancake coil, wound 
on this machine. The advantages of this method of winding are, 
first, practically zero capacity between the layers, which are a little 
less non-inductive, making an ideal coil for high voltages ; second. 
this form of winding is entirely self-supporting, requiring no flanges 
or heads to support the coil either during winding or in use. Coils 
as narrow as 3/16 in. and several inches in diameter can be wound 
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without the use of a side support ; when finished, the windings admit 
of easy impregnation. 

This machine is practically automatic ; a device automatically 
controls the delivery of the finest wire from the supply spool to the 
coil, prevents kinking, entangling or stretching of the wire. A 
brake mechanism stops the winding epindle instantly if the wire 
breaks ; also the spindle is stopped by an automatic counter when 
the desired number of turns have been wound. These automatic 
devices make it possible for one operator to control several machines. 

The second machine is adapted for winding coils for meters, trans- 
formers and relays, as well as field coils, &c. The turns (see Fig. 3) 
are parallel to each other, and in a plane at right angles to the axis. 
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Fic. 2.— VIEW oF FINISHED Fic. 3.—FINISHED FIELD 
PANCAKE COLL. Corn. 


A fine cotton yarn is wound simultaneously with the wire. The 
yarn is interwoven with the wire, which may be either enamelled or 
insulated with silk or cotton; also the form and flanges are auto- 
matically built.up of cotton during the winding process. The plane 
of the wire convolutions is at right angles to the axis of the coil, 
while the plane of the cotton strands lies at a different angle to the 
axis, the entire mass being bound:or woven together co that the 
finished coil is practically indestructible either from internal or 
external stress. 

Furthermore, during the winding the yarn is being distributed 
over the area of the coil at a faster rate than the wire; thus when a 
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Fio. 4.—View OF AN [IRONCLAD MoTor-STaRTING PaNEL—CLOSED 
' AND OPEN. 


layer of wire is completed there is also a layer of cotton over it so 
that the next layer of wire is separated from the previous layer. 
This machine is equipped with the automatic device previously 
referred to, and consequently the coils may be duplicated with great 
facility. 

Igranic Patent Ironclad Motor-Sterting Panel.— This panel, which 
is illustrated in Fig 4, presents some entirely new developments in 
this class of apparatus. A self-actiny motor starter of the multiple- 
finger pattern, and two single-pole main contactor switches are 
mounted together (and interlocked) inside a strong iron housing 


having a junction box at the base and an ammeter,at the top. A 
large window in the front of the housing gives a clear view of the 
switch parts, but when a closer inspection is required, the whole front 
of the box can be swung open on hinges, thus enabling an attendant 
easily to clean or adjust the switchgear. 

A specially valuable and quite novel feature is that access can be 

gained to the resistances and all internal parts of the apparatus by 
simply loosing two winged nuts on the top of the housing and pulling 
the panel forward, without the necessity of breaking any electrical 
connections. When pulled forward in this way the whole panel 
comes out of the box in the manner shown, thereby exposing the 
resistances and everything elsc that is mounted behind the slate. 
This makes inspection and repair exceedingly easy, and it is equally 
easy to replace the panel by simply pushing it tack into the box and 
securing it by the two winged nuts formerly mentioned. This is a 
patented feature which has gained very general approval. 
t. On the back of the exhibition panel a number of control devices 
are fitted to demonstrate the operation of the self-starter when 
employed for various purposes. These devices include automatic 
control by thermostat, float switch, pressure regulator, vacuum 
regulator and by push buttons. 


(To be continued.) 


eee ee a 


Gorrespondence. 


“ ARMATURE WINDING.” 
TO THE EDITOR OF THE ELECTRICIAN. 


Str: Absence from London has prevented me from asking 
you before now to allow me to refer to the letter of Mr. A. A. 


. Nims, which appeared in your issue of July 19th. 


Mr. Nims’ appreciation of my articles on continuous-current 
armature winding is very welcome—especially in view of his 
wide practical experience in armature design—and it makes 
me again regret THE ELECTRICIAN’s unwillingness to face the 
difficulties which, at the present time stand in the way of the 
publication of the articles in book form. 

There are many methods of analysing armature winding 
schemes, and I suppose every man thinks the most simple that 
particular method which he himself has most thoroughly 
mastered. Prof. S. P. Thompson favoured the method of the 
‘reduced diagram,” by which multi-polar schemes are 
reduced to their bi-polar equivalents, and it may well be that 
Mr. Nims is right in thinking highly of such methods. I 
should be greatly interested to have details of the particular 
method referred to. 

I have not been able, from Mr. Nims’ brief letter, definitely 
to understand what he means by “a wave winding which is 
also a parallel winding in every sense of the word, without 
being a series-parallel winding.” If he means a multiplex 
wave winding in which the number of parallel paths is equal 
to the number of poles, such a winding falls, in my classifica- 
tion, under the heading “ multiplex-wave or series-parallel 


windings,” and I think it would lead to confusion if it were. 


to be put into a special class of its own. E 
Perhaps Mr. Nims will add a further word of explanation.— 
I am, &c., 
“London, Aug. 11. F. M. DENTON. 


Photographic Records of Printed Matter. —Mr. H. O. 
Garland, in the ‘‘ Electrical Review and Western Electrician,” 
suggests a method ot obtaining photographic records of 
printed matter that seems worth attention. One can, of 
couse, obtain photographs of such matter by making a 
negative in the ordinary way, but in many cases the method 
suggested by Mr. Garland is much simpler. The printed page 
is merely soaked in petiol, which renders it temporarily trans- 
parent, and it is then possible to make a blue print in the 
same way as from a tracing. The petrol ultimately evaporates, 
leaving the sheet undamaged, so that the method could pre- 
sumably be applied to the pages of books, &c., which it is 
important not to spoil. We commend the idea to the notice 
of our readers. 
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The Labour Outlook. 


BY A SPECIAL CORRESPONDENT. 


The announcement that a conference on the question of the 
amalgamation of the various trade unions in the engineermy 
industries will be held shortly draws attention to an important 
movement. which is taking place in trade union circles, but one 
with which the outside world is hardly familiar. The amalga- 
mation of trade unions is, of course, no new thing: the names of 
some old-established unions explain their history, as, for example, 
the Amalgamated Society of Engineers. In more recent times, 
however, the fusion of unions has taken placc amongst larger 
bodies. One of the most notable examples was the foundation 
of the National Union of Railwaymen in 1913 from the union of 
the Amalgamated Society of Railway Servants, the General Rail- 
way Workers’ Union, and the United Signalmen and Pointsmen. 

During the war consolidation has been proceeding fairly rapidly, 
more especially since the passage of the Trade Union Act last vear, 
which rendered amalgamation easier by reducing the majority of 
votes reqnired in favour of amalgamation from two-thirds of the 
membership of the unions concerned to a 20 per cent. majority on 
a 50 per cent. vote. 

One of the most significant developments of the war has been 
the growth in power and membership and the gradual consolida- 
tion of the general labour unions. This development illustrates 
the process which is taking place amongst the unions of skilled 
workers. The growth of trade unionism among the less skilled 
labourers, who are more difficult to organise than their better paid 
and more highly skilled fellows, indicates a real advance in the 
strength of the trade union movement. 

The growth of membership of the chief gencral labour unions 
during the last few years may be grasped by a glance at the 
following table :—- 

1910. 1917. 
Workers’ Union scctesccsesce cenas eosscwiasieg 5.016 ... 270,000 
National Union of General Workers ....... 32,040 ... 224,000 
National Amalgamated Union of Labour . 16,017 ... 101,000 


Dockers’ Union .............c.cccceececcccccccecs 18,240 ... 65,000 
National Federation of Women Workers... 6,046 ... 50,000 
Gas, Municipal, and General Workers ...... 3,805 ... 22,124 


Some of these unions are affiliated to the National Transport 
Workers’ Federation, but what is probably most important is that 
they are constituent bodies of the National Federation of General 
Workers, which has been formed during the war. Federation, 
whilst it allows forcommon action, preserves the independence of the 
unions which form the federation. Federation is obviously a step 
towards consolidation, and often precedes complete amalgamation. 

But the movement has taken another step forward by the scheme 
of amalgamation between the National Union of General Workers 
and Dockers’ Union and by a scheme for the fusion of the 
Workers’ Union and the National Amalgamated Union of Labour. 
The position now is that something like 750,000 of the lesser skilled 
workers are now federated for certain common purposes, and that 
the units composing the federation are becoming larger and fewer 
by complete ainalgamation. 

Federation has been a pronounced feature of trade unionism 
during the war. The Miners’ Federation of Great Britain (formed 
before the war) and the National Transport Workers’ Federation 
(consisting of 30 societies) are well known. Forty tiade unions 
operating in the woollen and worsted industry have founded a 
powerful federation under the title of the National Association of 
Unions in the Textile Trades. A National Federation of Foundry 
Unions has more recently come into existence, and has the object 
of ultimate amalgamation definitely in view. 

Amalgamation is also proceeding apace in some directions. The 
Amalgamated Society of Carpenters and Joiners recently united 
with the Cabinet Makers. The new body will, it is expected, be 
fused with the National Amalgamated Furnishing Trades Associa- 
tion in the very near future to form the Amalgamated Society of 
Woodworkers. In other trades the same movement towards con- 
solidation is taking place. 

The general result of these developments is that the number of 
trade unionists 18 increasing, and that the trade unions, by federa- 
tion and amalgamation, are becoming much stronger organisa- 
tions. But probably the most powerful trade union body in the. 
world is the Triple Alliance, consisting of the Miners’ Federation 
of Great Britain, the National Union of Railwaymen, and the 
National Transport Workers’ Federation. This alliance of coal- 
miners and transport workers, representing something approach- 
ing two million workpeople, has no elaborate organisation, but 
its tremendous power is undoubted. 

It is clear that trade unionism is a force to be reckoned with, and 
that its position must be fully recognised. 


AUGUST 23, 1918. 


Industrial Reconstruction Gouncil. 


The report for the six months ended June 30, 1918. states tha: 
since the date of the last report great progress has keen made vit. 
the movement towards self-government for industry. It is nos 
possible to sav that there is general recognition on all hands of te 
need for organisation. Trade associations are experiencing a grea! 
accession of membership, due almost entirely to the helief that join! 
bodies will be formed. 

It may be scid thet there is no trade that is not discussing its relation 
to the Whitley Report, and hardly gny trade that hes not accepted it: 
underlving principles. The work of the Ministry of Labour in promotin: 
Joint Standing Industrial Councils, and of the Ministry of Reconstructicr 
in connection with Industrial Reconstruction Committees appears to le 
reaching out over the whole range of industries, end the prospects of the 
early establishment of a general joint advisory system for Government 
purposes seem to be extremely bright. So far as the trades themselve: 
are concerned, it is obvious that the driving force behind this movement 
is a feeling of the need for organisation and co-operation with labour in 
order to gain strength for the work of the reconstruction period. In th» 
connection the Council notices with regret a tendency among employes 
in certain quarters to restrict the function of joint bodies to what ar 
known as *“ labour questions.” These employers in the Council's view fai. 
to realise the added strength which they could secure by co-operatic: 
with labour in any future discussion as to Government activities in con. 
nection with their trede. The Council hes issued a manifesto (J.B. 4 
dealing with this point, and claiming that the Government should in a 
trading matters consult only joint bodies. 

Public meetings organised and held by the Council during the les 
six months include the ineugural meeting on Feb. 15 at the Guildhall 
London, and the meeting at the Town Hell, Manchester (March 13). 
the Assembly Hall, Edinburgh (April 3); the Town Hall, Southwan 
(Mav 9): and the Town Hall, Birmingham (May 15). 

As & result of these meetings locel interest in the great problem: « 
industrial reconstruction is being aroused, and the Council is anxious ta 
encourage the formation of loce reconstruction associations to carry on 
the good work. 

Civic support was also given in connection with two lectures delivered 
by the chairman at the Municipal Buildings, Bristol, on Jan. 16, and ai 
University College, Nottingham, on March 21. 

The Council is arranging a series of lectures in the Saddlers’ Hal. 
London, during the autumn and winter. 

Some particulars of a series of conferences to be held in the Hall of the 
Institute of Journalists are given in another column. 

The committee regard propaganda through other bodies as of extreme 
importance, and have developed a special department to deal with it. The 
Council is now in a position to deliver addresses to any bodies who will in- 
clude the subject of Trade Parliaments in their programme of debates. 

The report contains lists of societies to which eddresses have already 
been given. , 

Propaganda through the publication of literature and in the Press i 
proceeding apace. There is a large and continuous demand for I.R.t. 
pamphlets, and a good deal of work hes been done in the way of news- 
paper articles. The following may be found a useful list: IRC. 1. 
“Trade Parliements: An Explanation of the Whitley Report”: 
I.R.C. 2. “ General Statement of the Council's Aims; I-R.C. 3," Re- 
port for the Quarter ending March 31°"; 1.R.C. 4, “ Capital and Labour 
and the Government,” a manifesto issued to the Press on June 2): 
LR.C. 5,“ Reconstruction Handbook,” for students and speakers: an 
introductory manual to the study of industrial reconstructicn, 9d. net 
(published jointly by the IL.R.C. and Nisbet & (o.); ©“ Trade Parlia- 
ments and their Work,” by Ernest J. P. Benn, (.B.E., chairman of the 
Council (a series cf 12 articles which appeared in a number of trade 
papers, and have now been published in book form by Messrs. Nisbet 
& Co., at Is. net). 

Trade organisetions and social bodies of all kinds continue to seek the 
Council's advice and assistance and great quantities of literature have 
been distributed through these agencies, and also to our troops in the 
field through the Y.M.C. A. The Council has received numerous requests 
from the Forces, even so far distant as Salonica, for copies of its litera- 
ture. A campaign of propaganda abroad mey also be said to have started, 
for parcels of literature have been sent in response to letters from the 
Canadian National Reconstruction Groups, the Montreal Brotherhood 
Federation, the Ottawa War Veterans’ Association, industrial libraries 
in New York, the official Department of Labour and Industry of New 
South Wales and the United States Bureau of Labuur Statistics. 

The Department of Membership and Finances is now upon a sure founda- 
tion, Sir Alexander Roger having very kindly consented, at the request 
of the committee, to be responsible for this section of the Council's work. 

The committee are more than ever convinced of the enormous pos: 
bilities of the movement, and of the urgent necessity for realising some. 
at least, of the ideals for which the Council is striving before the actual 
peace period arrives. No apology is made, therefore, for asking for 
funds to carry on this great work, andthe Council knows that it can rely 
upon the support of all those interested in the welfare of our industries, 
and, therefore, of the nation and the Empire as a whole. 

The development of the work has necessitated removal into new offices. 
and the Council has found a home in the building of the Institnte of 
Journalists in Tudor-street. The Council expresses its thanks to the 
Institute for help in many practical wavs, and its appreciation of the 
advantage of the use of the Institute’s hall. 
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Ratent Record. 


SPECIFICATIONS PUBLISHED. 


The following abstract from some of the specifications recently published have been 
specially compiled by Messrs. Mewsurn, Exiis & Pryor, Chartered Patent Agents, 
70 and 72,C egies vier hee ; 

Whenever the date applied for differs from the date on which the application was lod 
at the Patent Ofret he former ts given in brackets after the title. gea 


1918 SPECIFICATIONS. 


108,312 ELecrtroLYTIC Zinc Co. Method of refining metallic zinc-bearing materials by 
the electrolytic process. (20,7;16.) 
111,669 Benjamin ELECTRIC (Lro.) Lighting devices for motor vehicles 


(27/11/16.) 
112,433 Soc. FRANCAISE RADIO-ELECTRIQUE. Telephone receivers. . 


(7/12/16. Addition 


to 100.281.) 
117.279 Rocers & SmitH & Sons. Electrical switches for motoicars and other purposes. 
(12:5;17.) (Cognate application, 15.689 °17.) 


117.283 B.T.-H. Co. (G.E. Co.) Wireless signalling systems. (2/6/17.) 
6/17.) 


1 

l 

17.325 GUINNESS. (4:8,17.) 
1 


„330 Ca (G.E. Cc.) Electric transforming and converting apparatus. 
.) 
117,336 Gok (G.E. Co.) Phase convertors for polyphase distributing systems 
[Or .) 
117.339 IRELAND. Interrupters for electric circuits. (5/9/17.) 
117,365 DosBeLL. Subaquecus searchiights. (20 10/17.) 
117,408 Lenormand. Alarm for use in connection with the lubrication of the engines uf 


motor vehicles. (13/2/18.) 

117,418 CN (Office Elettro Meccaniche.) 
(1/3/18.) 

117,435 SYKES INTERLOCKING SIGNAL Co. & TARRANT. 
signal reverser for use on railways. (7/5/18.) 


Starting switches for electric motors. 


Electromagnetically-controlled 


1918 SPECIFICATIONS (open to public inspection for acceptance). 


117,441 AUTOMATIC TELEPHONE Mra. Co. Automatic telephone systems. (9/7/17.) 

117.443 BoscH AxktT.-Ges. Doub!e-current dynamos for wireless installations. (1/6/17.) 

117,445 ATELIERS CUENOD Soc. Anon. Electrical installation systems. (21/6/17.) 

117,447 AktT.-Ges. Brown, Boveri eT Cig. Electric ignition apparatus. (16°6/17.) 

117,449 eee WESTINGHOUSE Exvectric & Mrc. Co. Differential electric relays. 
(19/6/17.) 

117,450 Zorzi. Battery electrode made up of tapering cellular elements. (9/9/16.) 


APPLICATIONS FOR PATENTS. 
Nots.~—Names within parentheses are those of communicators of inventions. 


July 2, 1918. 
10,789 Morris (Lrp.) Suit & ROBERTSON. Unit switches for opening power circuits. 
10,791 SHEPHERD, Electrical generators and motors. 
10,795 Davies. Electromagnetic separators. 
10,799 DzaRLE. Liquid electrical resistances. 4 
10,806 VILLIERS ENGINEERING Co., FARRER & Funck. Flywheel magneto devices. 
10,816 Latour. Use of audion lamp relay in telephony. (30/6;17, France.) 
10,834 Sumitomo CHUKOSHO(LTD.) Magnet steel. (10/7/17, Japan) 
10,839 Siemens & Haske A.G. Telephones. (14/7/17, Germany.) 
10,857 10,858 & 10.859 Mossay. Electrically propelled trucks, &c. 
10,864 Imray. (R. Bosch A.G.) Regulating device for dynamo electric machines. 
10,877 Price. Batteries. 


July 3, 1918. 
10.933 Western ELectric Co. Automatic switches. 
10.944 Mote. Protecting covers for accumulators. 
10.945 CoNRADI. Switch gear apparatus. 


July 4, 1918. 
10,962 H. Simon (Ltp.) & Wit Liams. Electric cranes and hoisting appliances. 
10.997 MARS Hf Treatment of metals, &c., and tools and crucibles made thereof in elec- 
tric furnaces. 


11,013 Imray. (R. Bosch A.G.) Automatic regulator for dynamo electric machines. 


July 5, 1918. 


11.042 McQuire. Electrical instruments and appliances for transmission of sound. 
11,045 Western Evectric Co. Automatic telephone exchange systems. 
11,048 Grevitte. Undulating and controlling currents used for medical purposes. 
11,067 Haves. Electrical apparatus for lengthening and extinguishing gas burners. 
11,076 SptitoorF ELectricaL Co. Magnetos. 
July 6, 1918. 
Electric con ductor connections and rendering same impervious to fluid. 
Electrical a pparatus. 
Galvanic deposit of aluminium by cold process, 
Electrical torpedo nets, (6/3/18, U.S.) 
July 8, 1918. 
1,177 Dean. Gas generator for mercury interruption for X-ray, &c., purposes. 
1,180 Botton & Bricos. Electrical connector arrangements. 
1.181 Monp & RosinovitcH. Electric batteries. 
l 
! 
l 


E Moon, 
l l 
„115 LALBIN. 
,125 HEeopINaA. 


! 


,186 BRITISH WESTINGHOUSE Evectric & Mra. Co. Bearings. 
197 WILLIAMS. 


Accumulator grids. 
,201 BUTLER. 


Tramway. &c., rails. 


Volunteer Notices. 
LONDON ARMY TROOPS COMPANIES VOLUNTEER -ENGINEERS. 
Headquarters: Balderton-street, Grosvenor-square, W. 1. 
Officer Commanding, Lieut.-Colonel C. B. Cuay, V.D. 
Orders for the Week. 
Officer for the week.—Capt. W. Hynam. 
Next for Duty.—Capt. W. Darley Bentley. 
Monday, Aug. 26—Friday, Aug. 30.-Drills as usual. 
Sunday, Sept. 1.—Commandant’s Parade at Waterloo Station 8.45 a.m., 


opposite No. 9 Platform for work at Esher. Dress: Drill Order 
without rifles. Midday and tea rations to be carried. 


SpeciaL Notices.—<ll drills will take place at headquarters unless 
Otherwise stated. 

I'he medical officer Will attend for the examination of recruits on 
Thursdey evening at 6.30 p.m.’ 
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Commercial Topics. 
' eE + 
Foreign Capital in Eritish Trade. 


The report of Lord Wrenburv’s Committee on Company Law 


Amendment was issued last week. 


The report states that the Committee had to consider whether it is 
desirable to forbid the employment of foreign capital here in joint stock 
companies unless the alien character of the foreign owner is disclosed, 
unless the board, or a certain proportion of the board, is British, and 
unless a certain proportion of the shares gre held by British subjects ; 
also whether it is desirable to discriminate between one alien and another, 
and to legislate in that direction in the case of certain aliens and not of 
others. ‘I'he Committee discriminate between (1) companies owning 
British shipping, (2) companies engaged in key industries, and (3) com- 
panies outside those classes. In the lest case the Committee recommend 
that no restriction be imposed,es the requirement of disclosure of alienage 
might be thought to imply è stigma, which in the case of our friends might 
be injurious. The Committec, however, submits a scheme of enforcing 
disclosure if that policy seems to the Legislature to be right ; but states 
thet, although it would supply useful information to the Board of Trade, 
the price paid for that advantege would be too great, and that if it were 
adopted it is g scheme which could be evaded. The Committee think 
the true policy is complete freedom so far as the law of joint stock com- 
panies is concerned. and they make no discrimination between aliens of 
different nationality. In the case of shipping companies the 
Committee recommend that not more than 20 per cent. of the 
share capital should be held by aliens, and that these shares should 
carry not more than one-twentieth of the voting power, or, 
preferably, that the aliens’ shares should carry no vote at all. The Board 
of Trade should have power to inquire as to whether a company is carry- 
ing ona key industry, and, if so, every member of the company and every 
holder of a share warrant should be required to make a declaration of 
nationality. The 1908 Companies Act should be amended so that the 
memorandum of association should state the objects (and not the powers) 
of the company. e@ 

Mr. A. S. Comyns Carr dissented from the Committee’s conclusions 
with reference to companies owning British shipping or engaged in key 
industries, and to the provisions for disclosure of nationality. 

* * * * 


U.S.A. Electrical Exports. | 

The export of electrical plant, machinery and apparatus for April 
were valued at $4,572,953, against $4,740,902 in the corresponding 
month of 1917. There were large increases under the headings of 
batteries, dynamos or generators, transformers, fans, metal filament 
lamps, meters and measuring instruments, but there were decreases 
in the export of insulated wire and cables, motors and in telegraph 
and telephone apparatus. | 

* * * * 
Fuel Economy in Canada. 

Owing to the increasing demand for power, the question of pro- 
viding an adequate supply of fuel and power has been referred by the 
Dominion Government to a special Power Board. The country has 
vast water-power and coal resources, but the coal is so located that it 
cannot be made availableuntil transport and other problems are solved. 

As the future progress of the country depends largely on the develop- 
ment and use of all available fucl-power resources, the Government has 
established a Dominion Power Board, comprising nine permanent officials 
of the various departments, who have become, as a result of their regular 
departmental work, recognised authorities on varied aspects of the fuel- 
power problems of the country. This Board has also been charged with 
the responsibility of co-ordinating all the investigation activities of the 
Government with regard to fuel-power resources. The Board will have 
two main functions: (1) The collection of information and (2) to advise 
upon the development and use of fucl-power resources of the country. 
The chairman of the Board is the Hon. Arthur Meighen (Minister of the 
Interior), and the following are the other members: Arthur St. Laurent 
(assistant deputy minister, Dept. of Public Works), C. N. Monsarrat 
(consulting engineer, Dept. of Railways and Canals), W. J. Stewart (con- 
sulting engineer (Dept. of External Affairs regarding International 
Waters), John Murphy (electrical engineer, Dominion Railway Com- 
mission), H. G. Acres (chief hydraulic engineer, Hydro-electric Power 
Commission of Ontario), O. Higman (chief electrical engineer, Dept. of 
Inland Revenue), D. B. Dowling (geologist, Dept. of Mines), B. F. Haanel 
(chief engineer, Fuel Testing Division, Dept. of Mines) and J. B. (Challies 
(chief engineer and superintendent, Dominion Water Power Branch, 
Dept. of the Interior). 

* * * 
Japan as an Electric Lamp Exporter. 

Prior to the war Japan imported electric lamps of the annual 
value of £30,000. Great efforts were then made to provide for all 
local requirements, and so much progress was made that during the 
year 1916 the country was able to export lamps to the value of 
£67,000. In 1917 the value of exported lamps was estimated at no 
less than £250,000. It will he seen, therefore, that Japan is not only 
meeting the demands of her own country, but has developed a good 
export trade as well. Large modern factories have been erected 
during the past three or four years, and the business is developing 
in a very satisfactory way. 
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Meaning of “ End of the War.”’ 

In view of the number of contracts, business engagements, &c., in 
which the term “ the end of the war”’ is em ployed, a Select Com- 
mittee was recently appointed to define the phrase and other similar 
phrases in the war emergency statutes, &c. The first report of this 
Committee has been issued, and rccommends that legislation should 
be passed to give effect to their suggestions—namely, to define the 
end of the war as the date when the treaty of peace is finally binding 
on the respective belligerent parties, that is to say when ratifications 
of the treaty are exchanged or deposited. 

* * 


* æ% 


U.S.A. Copper Statistics. 

An advance statement of the U.S.A. Geological Survey shows that 
the smelter product in 1917 was 1,886,000 lb., or 2°18 per cent. less 
than that of 1916, and the value of the output (at average price of 
27°3 cents per Ib.) was $514,910,956, against $474,288,CG0 in 1916. 
The following table shows the copper production in the various States 
for the years given :— 
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1914. 1915. 1916. 1917. 

Alaska ......... 24,985,847 70,695,286 113,823,064 84,759,086 
Arizona ...... 382,449,922 432,467,690 604,847,307 719,035,514 
California 29,784,173 37,658,444 43,400,876 44,933,846 
Colorado ...... 7,316,066 7,272,178 9,536,193 10,054,951 
Georgis ...... — — 803,699 930,691 
Idaho ......... 5,875,205 6,217,728 7,248,794 6,446,224 
Maine ......... — — — 34,872 
Maryland...... 12,248 15,426 126,965 291,501 
Michigan ...... 158,009,748 238,956,410 269,794,531 268,508,091 
Missouri ...... 53,519 306,406 377,575 407,141 
Montana ...... 236,805,845 268,263,040 352,139,768 276,225,977 
Nevada ...... 60,122,904 67,757,322 100,816,724 115,028,161 
New Jersey ... — — 4,115 — 
New Mexic®.. 64,204,703 62,817,234 79,863,439 107,593,615 
N. Carolina ... 19,712 33,383 5,961 125,004 
Oregon ...... 5,599 797,471 2,433,567 1,105,097 
Pennsylvania 422,741 — 904 115,000 
S. Carolina ... — — — 210,000 
Tennessee 18,661,112 18,205,308 14,556,278 16,093,757 
Texas sese.. 34,272 38,971 86,463 2,061,129 
Utah ......... 160,589,660 175,177,695 232,335,950 227,840,447 
Vermont ...... — 23,995 324,400 102,522 
Virginia ...... 17,753 50,008 1,066,143 146,912 
Washington . 683,602 903,661 2,473,481 2,051,416 
Wyoming ... 17,082 351,871 1,784,351 2,019,767 
Undistributed 65,479 — — — 

1,150,137,192 1,388,009,527 1,927,850,548 1,886,120,721 


The largest exporters of copper to the United States during 1916 
and 1917 were Cuba, Canada, Chile, Mexico and Peru. The imports 
of copper into the United States for 1916 and 1917 were as follows, 
the figures heing copper content in lhs. :— 


1916 1917. 
Copper IN OF€........ cece ce eee ene eees 124,878,905 116,500,532 
Copper concentrates ............ 32,753,874 38,197,532 
Matte andregulus............... 17,155,075 21,048,943 
Unrefined copper ................48 268,927,315 355,598,036 
Refined copper ............-.00ceeee 8,411,230 16,751,958 
Clippings ......sesssssseosssessosess 9,451,388 17,893,594 
In other forms............ccccceeee 758,193 429,702 


Electricity Supply. 


Extensions. 


Coventry.—The Council das decided to acquire a site for new 


electricity works at Foleshill, at a cost of about £8,000. 


Sheffield.—The Treasury has sanctioned the proposed borrowing 
by the Sheffield Corporation of £1,203,950 for the erection and equip- 
ment of a power house at Blackburn Meadows, near Rotherham. ği 

Last week the Corporation sanctioned the expenditure of about 
£700,000 upon plant, &c., required in connection with the scheme for the 
extension of the electricity undertaking, subject to the approval of the 
Finance Committee. 


General. 


Dublin.—The Electricity Committee recently received a deputa- 
tion in regard to the proposal to alter working hours with the object 
of saving coal. 

[n reply to the deputation, who complained of the difficulties which 
would be caused to traders by the pioposed alteration of working hours 
to save electrical energy, the chairman of Committee (Dr. Sherlock) said a 
suggestion which had been made that the reduced output should affect 
domestic rather than industrial consumers would not meet the case, as 
the cutting off of the whole of the domestic supply (about 2,000,000 out 
of a total output of 10,000,000 units) would not effect a saving sufficient 
to meet the proposed reduction in coal. Those interested should press 
their claim upon the Coal Controller. 
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Extension of Time.—The Board of Trade has extended for one year 
the times limited for complying with the following Acts or Orders :— 

Kingston-upon- Hull Electric Lighting (Extension) Order, 1914 (laying 
of mains, &c.). 

Southport Corporation Act, 1913 (completion of electrical equipment 
and apparatus for the working of trolley vehicles). 


Increased Charges for Electrical Energy.—The charges are being 
increased at the following places :— 

Newport (Mon.) Electricity Committee recommend a further advance 
of 5 per cent.. making 50 per cent. over pre-war rates. It is proposed to 
increase the charges to bulk consumers by 10 per cent. 

Hammersmith (London) Council has increased its charges to 5d. per 
unit for lighting and by 12! per cent. (making 25 per cent. increase over 
pre-war rates) for power. 

Bermondsey (Londun) Council is increasing its charges by a farther 
74 percent. 

Tunbridge Wells Council has decided to adopt the follewing charges 
in place of the old charges, shown in parentheses: 7d. (54d., plus 10 per 
cent.), 6d. (5d., plus 10 per cent.), 6d. (43d., plus 10 per cent.), 4d. (34d. 
plus 10 per cent.), 13d. (1d., plus 10 per cent.), 34gd. (24d., plus 10 per 
cent.). 

Ipswich.—The Corporation last week decided to increase the 
salary of the borough electrical engineer, Mr. Frank Ayton, from 
£800 to £850 per annum. 


Irish Water-power Scheme.—A scheme for using the water-power 
of the Liffey for the generation of electrical energy is now under the 
favourable consideration of the Dublin Chamber of Commerce, the 
Dublin Corporation and the Coal Controllers, English and Irish. 

The Dublin & Lucan Electric Railway Co. are responsible for the 
project. Mr. D. McDowall Grosart, secretary, engineer and manager 
to the Dublin & Lucan Railway Co., broached the subject when he took 
up his position some five years ago. The directors now hold the opinion 
that they can abolish the use of coal for their line and effect an immense 
saving of coal in other directions. 

The estimated cost of the scheme is £50,000. Already inquiries have 
been made for the supply of some 3,000 H.P. 

By constructing a weir 300 ft. above the Salmon Leap the fall will be 
increased to 40 ft., and nearly 2,000 H.P. can be generated for six months 
in the year. Turbines and generators, one of 1, H.P. and two of 
500 H.P. each, are to be installed. This would result in a saving of 16,464 
tons of coal per annum. 

The proposed station will assist the Corporation by supplying extra 
current in the winter months, and the Corporation will assist the railway 
company in a similar manner when the town’s demands are less and the 
river at its lowest. It is proposed that the charge be ld. per unit in each 
case. 

The scheme should have an important bearing on the revival of the 
industries which once flourished on the benks of the Liffev. l 

The Dublin Port and Docks Board and the Council of the Dublin 
Chamber of Commerce are in favorr of the scheme. 


Electric Traction. 


Dundee.— At a recent meeting of the Tramways Committee it was. 
stated that the rearrangement of fares and the abolition of 4d. fares 
had resulted in increased revenue and mileage. A 

Mileage for the first three months under the new arrangement increased 
3,634, passengers £04,258 and receipts £4,727. 


Electric Vehicles for Coal Delivery.—In Boston (Mass.) over 35 
electric trucks are emploved in delivering coal. r 

Some of the trucks are (according to the American “ Electrical Review `) 
over six years old and are still doing their work with no sign of distress. 
During the severe weather of last winter when there were unprecedented 
demands for coal these trucks acquitted themselves admirably. Where 
the horse was unable to venture, the electric truck went, and overloaded 
Where the petrol truck broke down, could not be started because of 
the cold, or became unreliable because of the heavy loads, the long 
hours and want of overhauling, the electric truck delivered coal and 
kept on delivering coal often 20 hours a day. 

The Edison Electric Illuminating ('o. of Boston has a garage and 
battery service system by which a truck owner is able to exchange 4 
battery in need of re-charge for one fully charged. Moreover, arrange- 
ments are such that the exchange may be made with only a short loss 
of time. One fleet of six trucks employed delivering coal is operated 
in this way, and during last winter, when the demand for coal was un- 
precedented, these trucks worked almost night and day making deliveries, 
batteries being changed as required. Great emphasis has been laid 
upon operating costs of various methods of coal delivery. Operating 
costs are important, but there are other phases of the matter that ar 
also of considerable importance. Comparison between the petrol and 
electric trucks, apart from cost, embraces reliability, frequency of in- 
spection, need for repairs and replacements. The petrol engine and 
transmission mechanism, with its many moving parts and high speeds, 
suffers with long hours of work and at best has small margin of overload. 
And even so, the maintenance required increases rapidly, while detenora: 
tion occurs, and shortened life. During busy seasons maintenance !$ 
usually neglected, and thus a petrol truck suffers breakdowns, high 
operating costs and shortened life. The electric is ideal for uniform 
sustained service, because of its few and rugged moving parts and its 
smooth acceleration and running characteristics. Moreover, abuse of 
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the electric by an unskillful or ignorant driver is less deleterious than 
when the same occurs to a petrol truck. With some exceptions, the 
cost of energising the electric has remained stationary whereas the cost 
of horse feed and petrol have both soared and are not yet stable. 
From data supplied by truck users there is a reduction of 40 per cent. 
by the use of electric trucks compared with petrol trucks, and in many 
instances there is a greater saving. The electric truck is particularly 
fitted for coal delivery in town districts where streets are narrow, traftic 
dense and conditions congested generally. The electric truck is so 
quickly manipulated, turned in so small a space due to its comparatively 
short wheel-base, and accelerates so rapidly that its use does much to 
alleviate delays to traffic and the aggravating congestion that so often 
en the manceuvering of large horse-drawn wagons and petrol 
trucks, . 


Leicester.—The salary of the engineer and manager of the tram- 
ways, Mr. T. R. Smith, has been increased from £550 to £600. 

Manchester.—The tramway service, which has already been re- 
duced by about 25 per cent. with the object of reducing the con- 
sunption of energy, is to commence in future at 10 instead of 
8 a.m. 


Omnibus and Tramway Employees’ Strike.—Up to the time of our 
going to press nearly 20,000 omnibus and tramway employees in the 
greater London area were aflected by the strike. 

The Metropclitan Electric tramways and the London United tramways 
were affected, as were the Croydon, Ilford and Leyton employees, result- 
ing in some disorganisation of the East and West Ham services. The 
London County Council tramways were only affected in the Bow and 
Hammersmith districts, where the services were much reduced. The 
strike had not spread amongst the tube railway employees to any great 
extent except on the Hampstead line. Strikes of tramway employees 
were also in progress at Brighton, Bath and Bristol. 

Rochdale.—The Tramways Committee is applying for the sanction 
of the Board of Trade to increase fares. 

It is proposed to add }d. to all stages up to 2d. and Id. to all stages 
between 2d. and 34d. 

Sheffield.—The Corporation is purchasing an electric vehicle 
chassis, to be fitted as a tower wagon. 


Southport.—It has been decided to increase all fares on the 
Corporation tramways by 3d. 

Sunderland.—A proposal to stop the tramcar service at 9 p.m. 
has been referred back, in view of the fact that workmen who return 
home from their work at that time have determined to cease work 
if the proposal is carried out. 

The Tramways Committee has been authorised to increase the fares 
for existing penny stages to 14d. 


Telegraphy and Telephony. 


Argentine Wireless Station.—It is stated that the wireless station 
which has keen erected on the so-called English tower at Buenos 
Aires is now in communication with the statione at Arlington, 
Panama and Belmar (N.J.). 


Radio-telegraphy in Holland.—The Minister of Wateiways in 
Holland has placed an order with the Telefunken Company of Berlin 
for the erection of a wireless installation near Kootwyk, Gelderland, 
for communication between Holland and the Netherlands East 
Indies. 


Imperial Notes. 


Canadian Nickel Industry.—The report of the Royal Ontario 
Nickel Commission has recently been issued. 

The report states that there is now an assured prospect of the erection 
in Ontario of large plants for the refining of nickel by the International 
Nickel Co. of Canada (at Port Colborne) and the British America Nickel 
Corpn.(probably at Sudbury) if a supply of electric power can be obtained. 
The output of these refineries, added to the nickel now being produced in 
‘the United Kingdom from Ontario matte, will meet, if not surpass, the 
entire requirements of the British Empire. The expropriation of the 
nickel deposits and plants of the Sudbury niokel area would probably 
cost not less than $100,000,000, and there is no good reason why the 
State of Ontario should be asked to run the risk involved in the purchase. 
There are three processes in use for refining nickel ore of the Sudbury 
type—(1) the Orford process employed by the Canadian Copper Co., 
(2) the Mond process, and (3) the electrolytic process. The cost of the 
three processes do not differ to such an extent as to give any one of the 
processes a material advantage over the others in competition. Ontario 
is fortunate in possessing abundance of water power, and in the report 
a comparison is made with Norway, where conditions as regards climate 
and the absence of coal-fields are closely similar to those prevailing in 
Ontario. Every important mining camp in Ontario is supplied with 
hydro-electric power, and the cost of this power is about one-third the 
cost of power obtained from coal or wood. The available water power 
in Ontario is 4,929,000 H.P., of which 722,000 H.P. has been developed. 
This abundant and cheap supply of water power enables the electrolytic 
method of refining nickel to be employed under advantageous conditions 
as to cost. The Hybinette electrolytic process is the one adopted by the 
British America Nickel Corpn. for the refinery it is to erect at Murray 
Mine, Sudbury. The proved reserves of ore in the Sudbury area are 
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estimated at 70,000,000 tons, and the probable total reserves may be 
as much as 150,000,000 tons. The International Nickel Co.’s estimate 
of their ore reserves is 57,000,000 tons for three mines only. It may 
be doubted further whether anything but an arrangement of the market 
between the great interests can prevent the complete domination of the 
world’s trade by the nickel industry of Ontario if the latter makes the 
best use of its exceptional resources. In view of the fact that practically 
no chemicals are required, that there is much more complete saving of 
the precious metals, especially platinum and palladium, and that electric 
power is cheap and abundant, the most satisfactory method of refining 
in Ontario will be the electrolytic method. 

The large plant of the International Nickel Co. at Port Colborne re- 
cently started operations, and will produce annually from 20,000,000 to 
24,000,000 Ib. of refined nickel and 12.000,000 Ib. of copper. 


Toronto Hydro-Electric System.—The seventh annual report of the 
Toronto Electric Commissioners (for the year 1917) gives the follow- 
ing particulars :— 

Gross income was $2,049,382 (an increase of $343,200, or 20 per cent.), 
and cost of current, expenses of operation, &c.. amounted to $1,294,022 
(increase $221,900), leaving surplus income $755,360. Interest, depre- 
ciation and sinking funds required $720,892, leaving surplus of net 
income $34,467. Units sold were 171,691,213 (increase 24 per cent.). 
Connected load was 169,818 H.P., compared with 125,840 H.P. in previous 
year, and peak load 56,562 n.r. (47,165 H.F.). 

Owing to the heavy demands upon the Hydro- Electric Power Com- 
mission of Ontario, from which the power sold by the system is pur- 
chased, the system has ceased to canvess for new business and reduced 
the number of street lights. The power factor fell below the mark, and 
a heavy penalty was incurred, which compelled the Commissioners to 
insist upon the power factor clause in its contracts being observed. The 
purchase of the assets of the former Interurban Electric Co. was com- 
pleted during the year. In view of its relation to the present and future 
interests of the Toronto Hydro- Electric system, the Commissioners call 
attention to the question of ‘whether the charter of the Toronto & 
Niagara Power Co. can be utilised to enable the Toronto Electric Light 
Co. to maintain its poles in the streets of Toronto, or to serve as a basis 
for establishing a new distribution system without the city’s consent. 
The charter of this company was granted by special Act in 1902, an if it 
can take over the poles and wires of the Toronto Electric Light Co., it 
will mean not only that the city has lost control of its streets to a com- 
pany with unrestricted and perpetual powers, but that it has lost also 
its terminable rights under the agreement with the Toronto Electric 
Light Co. to purchase the assets of that company in 1919 and to prevent 
the amalgamation of that company with any other. 


Foreign Notes. 

Argentina.—-During 1917 the Compania Italo-Argentina de Elec- 
tricidad extended its mains to the southern zone (industrial districts) 
of the city of Buenos Aires. 

The Company made a contract to supply current to the Cia. de Tram- 
ways Electricos del Sud for 15 years, for which purpose a second station 
(containing two Diesel generators of 500 kw. each) has been erected in 
Banfield. Two Diesel generators have also been put in at Moreno, 
and 1,009 kw. converters are being put in at the Tres Sargentos and 
“ Montevideo ” stations. When the units in course of erection are 
completed the Company will have in use 13 Diesel generator groups 
with a total capacity of 6,500 kw. and 20 converter groups, with an 
aggregate of 17,000 kw. In addition to special services and installa- 
tions for third parties, the cables in use are 768 km. h.t. and 11,365 km. 
lt. Static transformers installed amount to 3,040 k.v.a., and this 
total will be much increased during the current year. There are 1,900 
private consumers, and the new consumers include the Cia. de Tramways 
Electricos del Sud (300,000 units d.c. per annum), the Gt. Southern 
Railway (about the same quantity of three-phase h.t.) and the Cia. 
Industrial de Electricidad (h.t. for electric steel foundry). The total 
connections are equal to 46,143 kw., and with orders in hand the total 
demand is 52,000 kw. Units generated were 31,445,363, converted 
into d.-c. or three-phase 1.t. 22,306,766, and distributed 28,252,770. 
The year’s gross profit was $698,623. 

Chili.—The Ministry of the Interior has made provision for the 
postponement unti! one and two vears respectively after the war of 
the periods fixed for the commencement and completion of the pro- 
posed electric railway between Vina de Mar and Concon, and the 
works necessary for the supply of electrical energy in the vicinity 
of the line. 


Electric Traction in Switzerland.—The Swiss Federal Railways 
Board has submitted to the Council of Administration a scheme for 
the adoption of electric traction. 

The projected programme will be carried out over a period of 30 vears, 
in three sections, and at a total cost of three to four thousand million 
franes (about £120,000,000 to £160,000,000). ‘The necessary electrical 
energy will be obtained mainly from hydro-electric plant. 

Hydro-Electric Works in Japan.— According to “ Engineering,” 
the Kobé Municipal Council propose to erect hydro-electric works 
on a section of the Chigari on the upper reaches of the Muko river, 
about 20 miles away from Kobe. 

Mr. Kobori, director of the Electric Bureau in the Kohé city office, 
says the site selected is a very suitable one, and application for permission 
to use the river will shortly be made to the proper authorities. It is 
proposed to obtain about 5,000 kw. on an average, with a maximum 
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capacity of 10,000 kw., and it is estimated that the undertaking will cost 
about 3.500,000 yen. When the works are erected it will be possible 
tofsupply Kobé with ebout one-third of its present supply of current. 


fe Italian Electrical Firms Combtine.—A new company has been 
formed, with a capital of 64 million lire (to be increased to 80 million), 
to absorb Messrs. Franco Tosi, of Legnano, the Officine Insubri (ex 
Langen & Wolfi), and the Soc. Elettrotecnica Galileo Ferraris (ex 
Thomson Houston). 


Swedish Telephone Firms’ Amalgan alicn.—‘I ke “ Jcurnal ” of the 
Swedish Chamber of Commerce also states that the amalgamation of 
the Aktiebolaget L.M. Ericsson and the Stockholm. Allmanna 
Telefon A.B. was decided upon at meetings of the shareholders in 
June last. 


Miscellaneous. 


British Industries Fair.—This Fair, which will remain open until 
Aug. 31, was opened at the Kelvin Hall of Industries, Kelvingrove, 
Glasgow, on Monday, by Sir A. D. Steel Maitland, head of the 
Department of Overseas Trade. 

Admission to the Fair is confiend to trade buyers. Invitations can be 
obtained from the Generel Manager, 38, Bath-street, Glasgow, or the 
Director, 10, Basinghall-street, London, E.C. 


Chemical Trades’ Industrial Council.—The first meet ing of the 
National Industrial Council for the Chemical Industry was held on 
Friday last at Caxton Hall, Westminster. 

Mr. Roscoe Brunner (chairman of Brunner, Mond & Co.) was elected 
president, Mr. Ernest Bevin (Dock, Wharf and Riverside Workers’ 
Union) vice-president, Mr. Llovd Roberts (Winnington, Cheshire) sec- 
retary, and Mr. J. O’Grady, M.P., treasurer. A provisional Executive 
Committee was appointed to report on the constitution of permanent 
committees. 

A letter was read from Dr. Addison suggesting that technical and com- 
mercial questions in the chemical trade should be dealt with by an 
advisory committee of the Association of British Chemical Manufacturers, 
on which should be co-opted two labour leaders and two members of the 
Chemical Employers’ Federation. The meeting accepted Dr. Addison’s 
suggestion, and appointed Messrs. Roscoe Brunner end W. Stuart (for 
the employers), and Messrs. W. T. Kelly and Fleming Eccles (for the 
workpeople) as the co-opted members. 


Non-Ferrous Metal Industries.—-The Eoard of Trade wish to make 
it clear that applications for licences under the Non-Ferrous Metal 
Industry Act may be made at any time. The extension of time 
allowed for trading without licences applies only to those whose 
applications had been received by Aug. 5. 


Educational. 


University of Durham (Armstrong College).—In the department 
of mechanical, marine, civil and electrical engineering, naval archi- 
tecture, mining, metallurgy, &c., there are complete courses of 
instruction in preparation for degrees of the University of Durham 
The next session commences on Sept. 23, and particulars of the 
courses may be obtained from the secretary (Mr. F. H. Pruen, M.A.), 
Armstrong College, Newcastle-on-Tyne. 


University of Edinburgh, Engineering Department.—The next 
session commences on Oct. 8, and the preliminary or entrance exam- 
ination is held in September. The University provides complete 
courses in civil, mechanical and electrical engineering, qualifying for 
the degree of B.Sc. Eng. Particulars from the Matriculation Office, 
The University, Edinburgh. 


Royal Technical College, C lasgow.—The session 1918-19 begins on 


Sept. 24. 


The diploma of the college is granted in the departments of civil, 
mechanical and electrical engineering, mining, naval architecture, 
chemistry, metallurgy, building, &c. “he college is affiliated to the 
University of Glasgow. and the degrees of the university in engineering 
and applied chemistry are open to its students. A full course of instruc- 
tion in wireless telegraphy is also provided. Prospectuses (free) from the 
Director. 


Finsbury Technical College.—The programme cf this college for 
the session 1918-19 has been issued, and gives particulars of the day 
and evening courses in civil, mechanical and electrical engineering 
and applied chemistrv. In engineering the courses of instruction 
extend over two and three years, with an optional third vear. Prof. 
W. H. Eccles, D.Sc., M.I.E.E., is head of the electrical engineering 
department, and he is assisted by a ccmyetent staff of lecturers 
and demonstrators. 


Heriott-Watt College, Edinburgh.—Ccmplete threc-years’ courses 
of training in mechanical, electrical and mining engineering, leading 
up to diploma, are provided at this college, and arrangements are 
made for shortened apprenticeships with local mechanical and elec- 
trical engineering firms. There is a joint scheme with the University 
of Edinburgh for degrees in civil, mechanical and electrical engineer- 
ing. Prospectus, &c., from the Principal. 
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University of Eristol, Faculty of Engineering.— Particulars of feces 
and a list of the professors in the faculty of engineering are given in 
our advertisement columns. 


Tenders Accepted. 
SHEFFIELD.—The Corporation has accepted the tender of Geo. 
Cooper for a steel chimney for Neepsend power station. 
SroCKPORT.—The Guardians have accepted the tender of W. A 
Shaw & Sons for fire alarms for their Shaw Heath Institution, at £115 


Government Contracts.—-The following tenders were accepted br 


the British Government Deaprtments during July :— 

War Office. — Johnson & Sons, X-ray apparatus; Tilling Stevens (Ltd), dynamos, & , 
Belliss & Morcom, H. T. Boothroyd, Browett, Lindley & Co., Buffalo Forge Co., Eau: 
ment & Engineering Co., General Electric Co.. H. Green & Co., R. A. Lister & Co. (Lic: 
and Siemens Bros. Dynamo Works, generating sets; Mawdsley’s (Ltd.), motors. Èz., 
Foster Engineering Co., transformers ; Ferguson, Pailin & Co., h.t. switch panels, National 
Physical Laboratory ; Siemens Bros. & Co.. elec. supply cables, N.P.L.; Thos. Bartos. 
steam generator set. 

Post Ofice.-— British L.M. Ericsson Mfg. Co.. Siemens Bros. & Co.. and Telegraph Cos- 
struction & Maintenance Co., submarine cable: W. T. Henley’s Telegraph Works Co.. 
New Gutta Percha Co., Siemens Bros. & Co.. Union Cable Co., and Western Electric Cr.. 
telegraph and telephone cabieg British Insulated & Helsby Cables, London Electric Wire 
Co. & Smiths. Pee!-Conner Telephone Works. and Phoenix Telephone & Electric Wors, 
telephone cords; Siemens Bros. & Co.. telephone earpieces; British Insulated & Heisby 
Cables, cable distribution plugs; British L.M. Ericsson Mfg. Co., telephone plugs: Pee! 
Conner Telephone Works, telephones; Brunner, Mond & Co.. voltoids; T. Bolton & 
Sons, Shropshire Iron Co., F. Smith & Co. (inc. in London Electric Wire Co. & Smiths: 
bronze wire; Siemens Bros. & Co.. insulator bronze wire; T. Bolton & Sons and British 
Insulated & Helsby Cables, copper wire; Johnson & Phillips, v.i.r. wire. 

India Office.—Peel-Conner Telephone Works, telephone sets: Callender’s Cable & 
Construction Co., Shropshire Iron Co., and R. Johnson & Nephew, wire. 


Appointments Vacant and Filled. 


An electrical engineer is wanted to take charge of the electrical 
installation at a large gencral hospital for the duration of the wat. 
Particulars from the House Governor and Secretary, Royal Victoria 
Infirmary, Newcastle-upon-Tyne. See advertisement. 

A teacher of electrical engineering for evening classes and a good 
practical electrician for instructing disabled soldiers and sailors in 
wiring are required at the Polytechnic, 309, Regent-strect, London, 
W.1. Applications, with copies of testimonials, to the Director of 
Education. See advertisement. 

A north of England firm require an assistant with knowledge of 
d.c. or a.c. machine design. See advertisement. 

An assistant master for applied mechanics and physics is required 
for the Temple Junior Technical School, Bristol. Salary £180, rising 
to £220 per annum. Applications by Aug. 27. Forms from th 
Registrar for Education, (‘uildhall, Bristol. 

Applications are invited for the posta of head of engineering 
department and assistant lecturer in engineering at Barrow-in- 
Furness Technical School. Maximum salary £300 and £250 respec- 
tively. Particulars from the Director of Education, Town Hall 
Barrow. Applications by noon Aug. 31. 

A vice-principal and head of the chemistry and natural science 
department is required for the Portsmouth Municipal College. 
Salary £350 to £400. Forms of application from the Secretary, 
Offices for Higher Education, Municipal College, Portsmouth. 

Middlesbrough Education Committee require a headmaster with 
B.Sc. in engineering (£275 to £300, with £26 war increment), and an 
assistant master for physics and chemistry (£180 to £240, with £26 
war increment). Applications by Aug. 31. Forms from the 
Director and Secretary, Education Offices. 

The City of Birmingham Education Committee require lecturer 
in electrical engineering and practical mathematics for the Hand: 
worth Technical School. Forms of application, &c., from the 
Principal. 


Mr. H. C. Waters has been appointed chief draughtsman and 
electrical engineer to the East Anglian Engineering Co. (Ltd.), Stow- 
market. Mr. Waters has been engaged with Messrs. Crompton & Co. 
for some years. 


Business Items. 

Messrs. Fleming, Pirkby & Coodall’s works and offices will be 
closed for the staff's annual holiday from Saturday, Aug. 31, to 
Saturday, Sept. 7, inclusive. Between those dates only urgent 
correspondence will be dealt with. 

The works and offices of Messrs. E. Brook (Ltd.), Hudderstield, 
will be closed from Friday, Aug. 50, to Saturday, Sept. 7, inclusive. 
for holidays. 

Lifting Magnets.—From the Société de L’Eclairage Electrique. 8 
rue d'Aguesseau, Paris, we have received a pamphlet giving per 
ticulars of the company’s litfing magnets. 

Drying Stoves.—The Davis Furnace Co., of Luton, has recently 
issued circular DO/18, which deals with drying stoves of different 
types, suitable for core drying, japanning, enamelling, armature 
drying, &c. Current prices, gross weights and measurements, Èc 
are given, 
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Liquidations. 

The Woods-Gilbert (British) Rail Grinding & Milling Co. (Ltd.) is 
being wound up voluntarily for reconstruction as the Woods-Gilbert 
Rail Re-modelling Co. (J.td.). Mr. Jas. Cameron (Kelvin, Bridge- 
field-road, Sutton, Surrey) and Mr. A. G. Conway (170, Strand, 
London, W.C.) are liquidators. 

The Asuncion Tramway, Light & Power Co. is being wound up 
voluntarily. Claims to the liquidator, Mr. B. H. Binder, 80, Bishops- 
gate, London, E.C., by Sept. 17. 

Claims against the Devonport & District Tramways Co. (in vol. 
liq.) are to be sent to Mr. P. Newton Gray, 136, Aldersgate-street, 
London, E.C.1, by Aug. 27. 


Municipal Accounts. 


Eelfast.—-The capital expenditure on the electricity supply under- 
taxing is £450,779 (increase £521). The sinking fund amounts to 
£139,318 and the renewals suspense account to £58,842. 

Revenue was £152,737 (compared with £136,228), gross profit £45,696 
(£35,550), and net profit £13,385. Total cost of production was 1-305d. 
(1-:26d.) per unit, and interest and sinking fund required 0-414d. (0-4d.). 
Units generated were 22,083,990 (21,389,765) and sold 19,688,372 
(19,180,541). Total maximum supply demanded was 11,686 kw. 
(11,289 kw.). 

Glasgow.—The electricity department’s accounts for the year 
ended May 31, 1918, show gross capital expenditure £3,072,387 
(increase £297,834), of which £827,990 has been redeemed 

Revenue was £789,001 (compared with £580,433 in previous vear), 
gross expenditure £542,716 (£404,404), and gross profit £246,285 
(£176,029). Interest required £101,649 (£91,306), instalments of loans 
£1,586 (£1,532), and sinking fund £75,768 (£66,250), leaving £7,145 to 
transfer to reserve. Last year £38,666 was taken from reserve. Kelvins 
generated were 182,481,170 (162,398,668) and sold = 155,194,785 
(141,193,627). Total maximum supply demanded was 132,316 (123,180) 
kw. Working cost per until sold was 0-7480d. (0-6024d.), and total cost, 
including capital charges, rates, taxes, depreciation, &c., 1-2091d. 
(1-0523d.), while gross receipts were 1-2201d. (0-9866d.). The report 
of the Electricity Committee states that motors supplied from the Cor- 
poration mains aggregate 12,904 (12,401) = 105,739 H.P. (97,733 H.P.). 

. At the Port Dundas station the third 8,000 H.p. turbo-alternator 
referred to in last year’s report has been in commission since Dec. 25, 
1917. A fourth 8,000 H.P. Dick, Kerr set has been purchased in a 
partially completed condition, and is expected to be on load by October 
next. The capacity of the station will then be 48,160 H.P. Two 1,000 kw. 
rotary converters manufactured by the British Thomson-Houston Co. 
have been installed in the sub-station, the capacity of which is now 
4,000 kw. The erection of a 20,000-volt sub-station to form a con- 
necting link between Port Dundas and the new Dalmarnock station is 
now being proceeded with. At the Pollokshaws-road station the 
8,000 H.P. turbo-alternator supplied by Willans & Robinson is now in 
regular service, the capacity of this station being 33,120 H.P. Two 
1.500 kw. rotary converters have been ordered from Bruce, Peebles & Co. 
A 20,000-volt sub-station is also being erected in this station. A 
1.000 kw. rotary converter, made by the British Thomson- Houston Co., 
has been installed in Govan, and a similar set in Partick. The steam 
plant in Partick was only run during the winter months. Owing to the 
increased demand in both districts, two 1,000 kw. rotary converters have 
been ordered, one for each of these stations, and when these machines 


have been installed the capacities will be : Govan 3,750 and Partick 2,750 . 


kw. of converting plant. At Yorkhill a 500 kw. Bruce Peebles rotary 
converter has been installed in place of a 250 kw. rotary converter set 
removed to another sub-station. Steady progress has been made with 
the buildings at the New Dalmernock works. Orders have been placed 
for two additional 15.000 kw. turbo-alternators, making four in all. 


Hampstead (London).— At March 51 the net capital expenditure 
of the electric supply department was £163,483. 

Total income from sale of current for past year was £80,302 (against 
£76,142), and working expenses were £53,112 (against £48,273), leaving 
gross profit of £27,190. Interest absorbed £7.697 and repayment of 
principal £22,001, leaving a deficit of £2,507. Total works costs were 
244d. per unit (against 2°23d.); maximum demand was 3,140 kw. 
(3,028 kw.), and there are 8,761 consumers (8,543). The units sold 
amounted to 5,217,247,including 4,597,921 supplied to private consumers, 

Leeds.—The accounts of the tramways department for the vear 
ended March 31 show capital expenditure £1,766,609 (increase 
£2,716). £502,190 has been applied in reduction of debt and £381,771 
remains in the redemption fund. 

Revenue was £586,631 (compared with £515,806 in previous year) and 
working expenses were £314,042 (£260,885), leaving gross proht £272,588 
(£254,920). After providing for interest, income tax, rent of lines and 
war allowances (£12,053), the amount carried to appropriation account 
was £193,186, and after providing for redemption, revenue contribution 
to capital outlay (£2,742), permanent way and general renewals (£61,765), 
reserve, &c., the net surplus was £58,000 (£79,431). Total revenue per 
“car-mile was 14-746d. (12-817d.), and working expenses, including power, 
were 8:731d. (7:098d.). Passengers carried were 124,519,119 (112,151,833) 
and car-miles run 9,547,670 (9,658,595). The railless trolley vehicles 
produced £1,485 net profit 
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Poplar (London).—At March 31 the capital expenditure of the 
electricity department was £567,336 (increase of €46,235 over 1917), 
of which £318,274 is outstanding. 

Income was £107,710 (compared with £104,218), and total cost of pro- 
duction was £74,679 (£67,069), leaving gross profit £32,687 (£36,808). 
Net revenue charges were £25,389 (£24,994), and after adding income 
from property (£38) and profit from sales department (£218) the net 
surplus was £7,553 (£12,011). Total maximum demand was 8,150 k.w 
(9,400 kw.). Units generated and purchased were 25,101,075 (28,039,171) 
and sold 20,505,024 (23.476.842). Average income per unit sold was 
1-257d. (1-062d.), and average cost of production per unit sold was )-874d. 
(0-686d.). Load factor was 30-85 (30-11) per cent. 

Mr. J. H. Bowden (engineer and manager) says in his report he recently 
submitted figures to the Coal Controller showing that two undertakings 
running interlinked during light load periods could save £2,130 per annum 
with coal at 25s. a ton and cost of fuel at 0-5d., and that he has, in con- 
junction with the engineers of Hackney, Shoreditch and Stepney, drafted 
a revised working agreement for linked-up working. 


Companies’ Meetings and Reports. 


————— 


AMERICAN TELEPHONE & TELEGRAPH CO.—The report for the first 
half of 1918 shows total income $29,497,300 (compared with $26,812,100 
in the first helf of 1917). After payment of interest and dividends, the 
surplus carried forward was $4,130,000 ($3,751,100). The gross receipts 
of the Bell undertakings for the same period were $155,256,000 
($136,188,900), and the net revenue, after providing for interest and 
other charges, was $26,901,000 (decrease $1,640,100). 

BRAZILIAN TRACTION, LIGHT & POWER CO. (LTD.)—The report of 
the directors for 1917 states that total income was $6,203,698, and after 
providing for general and legal expenses, interest, end charges on leans, 
&c., the net revenue was $5,266,518, ellocated es follows: General 
amortisation reserve $250,009, four dividends at 14 per cent. each on 
preference shares $600,000, end dividend of l per cent. on ordinary 
shares $1,064,136, surplus carried forward $3,352,382. The surplus 
revenue undistributed has been epplied to liquidation of floating in- 
debtedness and to providing for the necessary capital expenditures of 
the compeny and its subsidiaries. The net earnings of subsidiary com- 
panies in milreis were 2s follows: Rio de Janciro Tramway, Light & 
Power Co., 33,553,764 (compered with 32,311,411 in 1916): Sao Paulo 
Tramway, Light & Power Co., 13,315,816 (13,326,782): Sao Paulo 
Electric Co., 1,002,389 (1,115,618). 

COMPANIA DE ELECTRICIDAD DE LA PROVINCIA DE BUENOS AIRES. 
—The report for the year ended July 31, 1917, states that units sold 
were 6,283,972, against 6,295,842: customers were 14.451, against 
13,583: and gross revenue was £206,072, against £189,883. Total 
expenses in the Argentine were £152,796, this increase of 20-32 per cent. 
being entirely attributed to the abnormally high prices of fuel and all 
materials. Net profit from operation was £54,902, against £62,728. 
The results do not permit the payment of a preference dividend. During 
the year £5,198 was expended on capital account. The loss fcr the year 
amcunted to £2,110, less £630 discount on debentures. 

HAVANA ETECTRIC RAILWAY, LIGHT & POWER CO.—The gross 
earnings for 1917 were $6,989,599, against $6,017,708, operating expenses 
and taxes $3,385.469, against $2,443,885, net income being $3,604,129, 
against $3,573,823. Miscellaneous income was $149,754. against 
$144.56], giving a total net income of $3,753,884, against $3,718,384. 
First charges were $1,138,623, against $1.297,093, net profit being 
$2,615,260, against $2,421,291. There has been set aside as reserve 
for depreciation and ,special charges $211,843. leaving $2,403,416 ; 
$2,024,501 was brought forward, making $4.427,918. This has been 
disposed of as follows : Dividends paid (6 per cent. on the preferred and 
common shares), $1,976,254: provision for sinking fund in respect to 
English bonds of the Compañia de Gas y Electricidad de la Habana, 
$12,566; provision for sinking fund in respect to the Consolidated 
Mortgage bonds of the Havana Electric Railway Co., $104,807: reserve 
for bad and doubtful debts, $64,000: carried forward, $2,270,290. 


MANILA ELECTRIC RAILROAD & ! IGHTING CORPN. (LTD.}—The gross 
earnings for 1917 were $1,795,746 (increase of $201.668 over previous 
year). operating expenses and taxes were S917 499 (increase 882.074), 
and net earnings $878,248 (increase of $119,593). Bond and interest 
charges were $265,008 and sinking fund requi rements 867,650, leaving 
$545.590 (increase of 895.752). Total accumulated surplus is $1,816,116 
(increase of $135,376). The reserve for replacements and renewals was 
increased from $80,000 per annum to $108,000 per annum. 

SHAWINIGAN WATER & POWER CO.—The report for 1917 states that 
the demand for electric energy exceeded that of any previous year. The 
gross earnings were $2,902,210, compared with $2,325,872 for 1916, and 
the net revenue increased by $97,128. Two large enterprises (the con- 
struction of the La Loutre dam for the Provincial Government of Quebec, 
and the building of the plant for the Canadian Electro- Products Co.) 
involved a large expenditure, and there were also substantial expen- 
diture involved in the increase of the capacity of the plant of the Carbide 
and the Electrode Companies, &c. In order to provide for the expen- 
ditures above referred to and to provide against future capital ex- 
penditure the directors authorised an issue of $4,500,000 two-year 6 per 
cent. convertible gold notes. The various electric companies con- 
trolled and operated by the company have shown a healthy growth, and 
all of them have had a successful vear. A new works, constructed at 
Shawinigan Falls by the Canadian Aloxite Co., will require about 
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12,000 H.P. and will employ a large number of hands. The works are 
substantially completed and the installation of equipment is going on. 
The Canada Carbide Co. enjoyed the best year in its existence. Its 
out put is now at the highest point in the history of the company, and it is 
anticipated that in 1918 it will prove even more successful than in 1917. 
Closely allied with the Canada Carbide Co. is the Canadian Electrode Co.. 
which manufactures carbon electrodes largely for use in the carbide 
furnaces. This plant has proved to be an important factor in the 
operations at Shawinigan, and has had a satisfactory result. The 
Canadian Electro Products Co. is also now operating on a satisfactory 
basis. Various accidents and delavs occurred in attaining results, but a 
new contract with the Imperial Munitions Board extends the operation 
of the plant throughout 1918. In connection with the increased growth 
of the power business, not only has power been taken from the Laurentide 
Power (Co. in accordance with the contract, but a considerable amount 
f excess power has also been purchased. Benefits to the power situation 
have resulted from the joint operation of the power developments at 
Grand Mère and Shawinigan Falls. The territory served by the com- 
pany was probably the only section in the continent which had an ample 
supply of power during 1917, and the continuation of this satisfactory con- 
dition is guaranteed for 1918 by putting the La Loutre storage dam into 
operation. The new business exceeded that of the previous vear, 
which was the record up to that time, and should increase the demand on 
the plants by 35,000 n.r. While a great amount of power is being used 
in the manufacture of chemicals, aluminium and other commodities now 
being used for war purposes, it should be noted that in almost every 
instance those works were in full operation previous to the war. and will 
doubtless be in full operation after the war as well. There has developed 
during the year a situation in the electric power business which has 
become especially favourable to all water-power enterprises. The coal 
situation in the United States has become uncertain: large industries 
are shut down for want of coal and public service enterprises driven by 
steam have been obliged to reduce their output. on account of the scarcity 
of coal. The effect of this condition will be lasting, and manufacturers 
using electricity will, so far as possible, prefer to obtain it from reliable 
water- powers. 

WESTINGHOUSE ELECTRIC & MFG. CO :—The report for the year ended 
March 31 shows gross earnings $95,735,407 (compared with $89,539,442 
in the previous year). In addition to the regular quarterly dividends 
at the rate of 7 per cent. per annum on the preferred and common stock 
» special ‘‘ Red Cross ” dividend was paid, making the total paid in 
dividends $5,610,848. The net surplus was $26,404,694 (increase 
$8,299,396). The report states that the company’s holdings of 4 per 
cent. debenture stock and preference and ordinary shares in the British 
company were sold to a syndicate formed in London (Electric Holdings, 
Ltd.), and payment therefor has been received in 5 per cent. prior lien 
debenture bonds maturing in 10 years. 

WINNIPEG ELECTRIC RAILWAY CO. (LTD.)—The gross earnings for 
the past year were $3,339,009, and operating charges (exclusive of 
depreciation) $2,143,512, net operating revenue being $1,195,497. After 
adding miscellaneous income and deducting interest on debenture stock, 
bonds, &c., and other charges, the net income (excluding depreciation) 
was $353,629, a decrease of $151,621 compared with last year, notwith- 
standing that the gross revenues for the year increased by $27.840 over 
previous year. 


New Gompanies, Mortgages and 


Charges, &c. 


CHARLES WINN & CO. (LTD.)—(151,156)—Private company. Reg. 
Aug. 10, capital £50,000 in £1 shares, to take over business of manufac- 
turers of and dealers in steam, gas and electric fittings, lamps, pumpe, 
tools, &c., formerly carried on by the late C. Winn and P. Winn in Bir- 
mingham as Charles Winn & Co. P. Winn governing director. 

DOMESTIC ELECTRIC CO. (LTD.) (151,091.)—Private company. Reg. 
Aug. 1, capital £100 in £1 shares, to sell, deal in and manufacture com- 
bustion engines and other machinery, &c. First directors are W. Paul 
and H. Orme. 

EAST LONDON MICA CO. (LTD.) 
Aug. 8, capital £1,000 in £1 shares. 
and tale, &e. 
Reg. office: 17a, Edinburgh-road, Walthamstow, E. 17. 


HOWARD ELECTRICAL CO. (LTD.) (151,085)—Private company. 
Reg. July 31, capital £5,000 in £1 shares. Electrical engineers and 
contractors, carriers of passengers and goods, suppliers of electricity, &c, 


PNEUMATIC & ELECTRIC SYND. (LTD.) (15],145).—Private com- 
pany. Reg. Aug. 8, capital £500 in 2s. shares, to acquire the option to 
purchase patents for improvements in pneumatic and electrical ap- 
pliances, &c. 

SCRIVEN & CO. (LEEDS) (LTD.) | (151.077)—Private company. Reg. 
July 30, capital £100 in £1 shares. Engineers, machine tool makers, 
founders, electrical engineers, &c. The first directors are J. W. Cros- 
thwaite, J. Scriven, G. D. Crosthwaite and A. E. Imeson (all British). 


Mortgages and Charges. 

T. & J. JACKSON (LTD.)—Particulars of £1,600 debentures created 
July 8, 1918, have been filed, amount of present issue being £1,330 (being 
conversion of existing loans). Property charged: Company’s property, 
present and future. No trustees. 


(151,149).—Private company. Reg. 
Manufacturers of and dealers in mica 
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Permanent directors are C. G. Grout and P. H. Butler. — 


AUGUST 23, 1918. 


LAING WHARTON (LTD.)—Memorandum of satisfaction in full on 
July 16, 1918, of mortgage debenture dated Jan. 4, 1918, securing £700. 
Also registered mortgage debenture dated July 26, 1918, securing £500, 
charged on all real and personal property, including uncalled capital. 
Holders: Ministry of Munitions. 

MAXIM LAMP WORKS (LTD.)—Particulars of £4,000 debentures 
created April 8, 1918, the amount of the present issue being £3,000. 


Receivership. 
PORTABLE SEARCHLIGHT & SIGNALLING C9. (LTD.)—Notice of 
appointment of E. J. Alleard, 28, Throgmorton-street, E.C., as receiver 
by Order of the Court dated July 26, 1918, has been filed. 


Gity Notes. 


— 0mm 

BROUGH (WESTMORELAND) ELECTRIC LIGHTING CO. (LTD.)—A divi- 
dend of 5e. per share for the past year has been declared. 

CITY OF BUENOS AYRES TRAMWAYS CO. (1904) (LTD.)— A dividend of 
ls. 3d. per share, or 5 per cent. per annum, less tax. has heen declared 
for the three months to June 3n, i 

COMPAGNIE FRANCAISE POUR L'EXPLOITATION DES PROCEDES 
THOMSON-HOU8STON (SOC. ANON.)—There was a net profit for the past 
year of £200,000, and a dividend of 8 per cent. has been declared on the 
ordinary shares. 

EDISON SWAN ELECTRIC CO. (LIMITED & REDUCED).— An adver. 
tisement in another column announces the registration by the Registrar 


of Joint Stock Companies of the Order made by Mr. Justice Astbury, on 


Aug. I, confirming thy reduction of the capital of the company,'and gives 
particulars of the nominal. the issued and the pcid-up capital. 

HONG KONG TRAMWAYS CO. (LTD.)— An interim dividend of,7d. per 
share has been declared. 

WALTER SCOTT (LTD. )—The trading profit for the year to June 30 was 
£100,991 after providing for excess profits tax. A final dividend of 10 


per cent., making 15 per cent. for the year, is proposed, £16,889 being 
carried forward. 


The Round Table. 
By “KVA.” 


El BONUM QUO ANTIQUIUS, EO MELIUS. 
‘“‘ There’s no new thing beneath the sun ” 
The weary preacher said 
The things we strive to do to-day 
Were done by those long dead. 


When Davy, Jablockoff and such 
Tamed the electric spark 

And led it captive, naming it 
With honest pride, the arc. 


All men admired this novelty, 
That put to flight the dark ; 

But they forgot. e’en as they gazed 
"Twas Noah built the Ark. 


And when we stroll through city streets, 
And see the nimble trolley 

Slide neatly through the switching frog 
We're apt to say “ By Golly ”— 


“ Now ain’t that smart: a cute idea! 
A stunt both new and rare O: ”’ 

Yet they'd a perfect plague of frogs 
Back in the days of Pharoah. 


w. R. M. in ‘‘ Glover’s Almanac.” 
* * * * 


ThirtySeven Years Ago. 
[From THE ELECTRICIAN, August 20, 1881.] 

ELECTRIC LIGHT IN SypNEy.—Caterers for the amusement of the 
public in the Antipodes appear to be following the example of their 
cousins here, and are adding the electric light to their other attrac- 
tions. We hear that a circus in Sydney has been illuminated by the 
electric light. 

ELECTRIC LIGHT IN Spatn.—On the occasion of the recent. journey 
of the King and Queen of Spain to Ferrol, the Marquis of Comillas 
entertained their Majesties at his country seat at Comillas. Amongst 
other attractions was a ball of peasants in Asturian costumes, the 
illumination of which was effected by 10 electric lights. 

UNCEREMONIOUS BEHAVIOUR OF THE ELECTRIC LiGHtT.—To show, 
we suppose, that it is no respecter of persons, the electric light 
employed in the Vorarlberg Tunnel, now being constructed in the 
Tyrol, suddenly went out whilst the Emperor of Austria and party 
were inspecting the works, leaving them in utter darkness. The’ 
Emperor is said to have been highly amused þy the occurrence. 
We are glad to say his Majesty was soon rescued by workmen with 
lamps, and we believe came out of the Tunnel with whole shins. 
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Notes. 


Standardisation of Voltages. 

THE Tungsten Lamp Association has taken the important 
step of formally endorsing the standards advocated by the 
British Electrical and Allied Manufacturers’ Association and 
the British Engineering Standards Association. These 
pressures are 100, 110, and 115 for low voltages and 200, 
220 and 230 for high voltages. At the moment, the Association 
<lo not propose to go so far as these figures indicate, but to 
adopt a wider range, as follows : 25, 50 and 55 volts for under 
100 volts; 109. 105, 110, 115, 120 and 125 volts for low 
voltages; and 200, 210, 220, 230, 240 and 250 volts for high 
voltages. It is felt that the change can be made more easily 
by a gradual transition, and therefore lamps of these voltages 
will be supplied at standard prices, but an extra charge will 
be made for all lamps of intermediate or higher or lower 
voltages. Eventually the standards of the B.K.A.M.A. and 
of the British Engineering Standards Association will be made 
applicable to lamps manufactured by members of the Associa- 
tion. We need scarcely emphasise the great advantages of 
this standardisation for the electrical manufacturer, while 
contractors, dealers and even consumers should also benefit. 
From the point of view of manufacturing, there is evidently a 
serious disadvantage in making a multiplicity of types, and 
from the point of view of the trader there is the disadvantage 
of having a proportionately larger variety of stocks of similar 
material. Thus the cost of living is increased allround. In Con- 
tinental practice the number of voltages in regular demand is 
limited to one or two in both the high and low voltage ranges, 
while in the United States and Canada there has been an 
effective movement during the last four or five years to reduce 
the number of standard voltages to not more than three. It 
as realised generally in these days that there is a great ad- 
vantage in standardisation, and it is undoubtedly well that 
the Tungsten Lamp Association should join in this desirable 
movement. We hope that the necessary restrictions which it 


will entail will be generally supported by all electrical interests, 
both on the power and lighting side of electrical work. 


Coal Supply for Electric Power Stations. 


THE members of the Incorporated Municipal Electrical 
Association, like all other engineers connected with electricity 
supply, have beef viewing the position of power stations in 
regard to the supply of coal with considerable misgivings, 
and therefore, on behalf of the Council, Mr. FARADAY PROCTOR 
recently wrote a letter to the Controller of Coal Mines laying 
before him various matters for his consideration. The letter 
dealt in particular with the low heat value of much of the 
coal that is now used, its high ash content, the inefficiency of 
freight when a large percentage of ash is involved, the reduced 
output of boiler plant and sinilar difficulties with which we 
have become familiar. It was pointed out that the percentage 
of dirt in slack is higher than in larger grades of coal and that 
consequently electricity stations suffer more than other con- 
sumers in this respect. The suggestion is therefore made that 
all coal should be crushed to a standard size (say, 2 in.), instead 
of the large best coal being used for household purposes where 
a good quality is by no means important. Lastly, the sugges- 
tion is made that the miners’ eight-hour day should be sus- 
pended and that a working day of 9} hours should be sub- 
stituted, thus leading to an increase of, say, 20 per cent. in 
the present output. The reply of Mr. D. Wixson, on behalf of 
the Coal Controller, does not take us very much further. 
Mr. Witson points out that although the uniform crushing 
of coal is an interesting suggestion there would be great 
difficulty in installing the necessary plant for the purpose at 
the present time. We do not doubt that this for onde is the 
case ; we are glad to learn, however, that every effort is being 
made to ensure, in the very near future, a stock for at least 
three weeks for electric power stations. Also efforts are being 
made to improve the quality of the coal, and a special repre- 
sentative from the Production Department has been detailed 
to take up with the collieries, and also directly with the 
miners themselves, the question of effecting an improvement 
of this kind. With regard to the eight-hour day, Mr. WiLson 
states that this is a question of high policy in which a very 
large number of factors have to be taken into consideration. 
We very much fear that at present the miners are not working 
even an eight-hour day when this is considered throughout 
the week, and that thev do not regard the matter of increased 
output as being so vital as is evident to all other sections of 
the community. 


or s onsa 


Pity the Poor Patentee. 


In referring to the annual report of the Comptroller of the 
Patent Office, one of our contemporaries is “ amazed to see 
that during 1917 a profit of £124,427 (more than 33} per cent.) 
was made on the receipts from patent fees.” and expresses 
the opinion that the fees are altogether too high. The opinion 
is one that will be endorsed by every patentee. Our con- 
temporary asks the pertinent question, “ Should the Patent 
Office be a department run at a profit, or in a position to render 
the greatest possible service to the country ?” Our views on 
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the Patent Laws ate familiar to most of our readers, and 
reform on rational lines is long overdue. It is probable that 
if seats in Parliament depended on such trifling matters as 
Patent Laws, the latter would have been popularised long ago. 
The fact is that as matters stand at present seats depend upon 
a plentiful supply of cheap beer for the consumption of the 
majority, and upon such important subjects as Lottery Bills 
and the like. As long as this is so, the people of the country 
cannot expect Members of Parliament to waste their time, 
and incidentally lose their seats, by discussing matters which 
appear to have no interest to 99 per cent. of the electorate. 
At present, Ministers merely make plausible promises, and for 
four years the patentee has been paying fees for a protection 
which, in the majority of cases, is not of the slightest use to 
him till the end of the war. It is interesting to note that the 
number of complete specifications filed was 11,539, so that the 


profit amounts to nearly £11 per complete specification. In- 


other words, if the authorities had permitted each patentee to 
have the first five years’ protection for nothing there would 
still have been a surplus of receipts over expenditure. It is 
surely time that this foolish policy of excessive charges was 
abandoned. 


The Effect of Dust in Fuel. 


SoME recent experiments by Mr. L. A. STENGER, described 
in the “ Electrical World,” suggest that the effect of the 
presence of much slack and dust in coal is much more pre 
judicial to efficiency of combustion than is commonly supposed. 
By “ dust ” is meant all particles of coal up to } in. diameter. 
The immediate effect of such dust is to choke the passage of 
air, especially if the dust settles in layers and is not uniformly 
distributed ; wetting the coal aggregates the dust in lumps 
or particles which attach themselves to the larger pieces of 
coal and thus no longer block the air. As an instance of the 
prejudicial effect of dry dust on combustion Mr. STENGER 
mentions that in one experiment dust-free coal of only 
9,900 B.Th.U. gave much better results than a dusty coal of 
12,000 B.Th.U. Thus in attempting to burn dust-bearing 
coal in any ordinary furnace there is sure to be some loss. 
Tle remedy suggested by Mr. STENGER is to crush the coal 
to a uniform, rather small size and then to screen out the dust, 
pulverise it, and feed it to boilers equipped with suitable 
combustion chambers for treating such material. The dust- 
free crushed coal would then be used in ordinary furnaces. 
In this way, it is suggested, all the coal burned, including 
the dust, will give the greatest efficiency. Whether or no 
this is the best method, it is an undoubted fact that uni- 
formity in the size of fuel is important if the most efficient 
results are to be obtained. 
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Military Service Act, 1918.—The Council of the Institu- 
tion of. Electrical Engineers have been in communication with 
the Ministry of National Service with reference to the utilisa- 
sion, with due regard to their skill, of members of the Institu- 
tion called up for military service under the above Act. With 
a view to their being posted, as far as vacancies are available, 
to technical units. members of the new military age, on being 
called up for military service, are therefore invited to com- 
municate with the secretary of the Institution, who will 
supply them with the Form and Certificate approved by the 
Ministry for this purpose. 

A Government Division of Engineering in the United 
States.—In view of the attention being called to the need for 
better methods of utilising engineering talent for war service 
in the United States, it is interesting to observe that a 
Government Division of Engineering has been formed to deal 
with this matter. The Division will be under the direction 
of Mr. A. H. Krom, formerly secretary of the American 
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Association of Engineers and recently engineer in charge to 
the State Public Utilities Commission in Illinois. It is esti- 
mated that organising professional mediums only reach about 
20 per cent. of men with technical and engineering experience, 
and one of the tasks of the new department will no doybt be 
to reach and register all those who are not incluced in the 
great professional engineering bodies. 


Damascene Steel.—In the middle ages Indian steel, famous 
under the name of damascene or Damascus steel, was a product 
of great importance. A note on the subject by Col. N. T. 
Belaiew, C.B., appears in the ‘‘ Journal ” of the Royal Society 
of Arts. The Hindoos, particularly, seem to have excelled in 
the manufacture of iron and steel and the famous wrought iron 
pillar at Delhi and other instances of their skill still exist. In 
some of these specimens high carbon crucible steels were un- 
doubtedly used. Small cakes of the steel were examined by 
Réaumur and also by Faraday, whose investigations led to 
useful results. The fine watering of these Damascus blades 
shows the great amount of mechanical treatment to which 
they were subjected, the Oriental maker never exceeding a 
temperature of about 700deg. From the point of view of 
after-the war trade this “ damascene process ” is of consider- 
able interest. 

An Electrically Operated Boat Hoist.—In the “` Engineer- 
ing News Record” an account was recently given of an 
electrically operated hoist used to convey boats and barges 
over the embankment 27 ft. high, which closes the channel 
connecting the IIli.ois River with Spring Lake (U.S.A). 
Two motors of 75 H.P. and 18 H.P. respectively are needed for 
the equipment and receive current from the 13,000 volt trans- 
mission line. The incline on each side is about 300 ft. long, 
with a gradient of 1 in 10, a turntable being used between 
the inclines at the top. The boat is floated into the hcisting 
cradle and conveyed into a boat carriage on a pair of 8- 
wheeled trucks. By means of a 1} in. steel cable, led overa 
5 ft. winding drum, the carriage is dragged up tracks on the 
inclines at a speed of 16 ft. per minute; the weight of the 
cradle is 55 tons empty and 400 tons with the largest boat. 


Concrete versus Steel Ships.— According to “ The Steam- 
ship ” the first large concrete vessel ever produced in this 
country will very shortly pass into the service of the Govern- 
ment. She has a displacement of about $00 tons, and a dead- 
weight carrying capacity of 400 to 500 tons. The chief 
advantage of concrete ships as compared with steel pro- 
ductions is that less steel is required, which in itself is of 
inestimable value at the present time. On a 5,000 tons ship, 
the saving in steel would probably not exceed ahout 20 per 
cent. On a small vessel over 50 per cent. might be saved. 


Other important advantages are cheaper and quicker con- 


struction, and the use of labour other than that of existing 
skilled shipwrights. Again the necessary shipyard plant 1s 
cheaper, simple: and more easily installed, whilst the materials 
fo. making the concrete are available in almost any locality. 
It is also possible that a claim for increased efficiency due to 4 
reduction of skin-friction, could be substantiated. One of the 
main defects is the greater weight, which, type for type, 
approaches 100 per cent. increase. Where “ bulky ” articles 
have to be carried, the point is not so important, but any 
increase oÍ net tonnage involves further expenditure for port 
and harbour dues. Bad weather has a greater delaying effect 
when concrete ships are being built than when steel is used, 
and in launching, as the increased weight adds to the dangers 
normally attendant on that operation. Thus the advantages 
in the ferro-concrete vessel are very valuable under present 
circumstances. Their utility as a war-time expedient is un- 
questionable, particularly the case in regard to the smaller 
vessels now being produced in this country. The development 
of the use of ships of large size and the question of the com- 
mercial future of concrete vessels may be left for the future,to 
decide. 

New Form of Cathode Tube.—Mr. W. D. Coolidge de- 
scribes in the ‘ General Electric Review ” (U.S.A.) a new 
type of cathode X-ray tube for military use. The tube makes 
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use of a target of large heat capacity and of such composition 
that electrons are only emitted at a certain range of tem- 
perature. The tube can thus be rendered self-rectifying and 
can be operated direct from a high-tension transformer. In 
the new form of tube the rectification occurs with greater 
completeness than in the older type. Formerly a temperature 
was apt to be reached at which the focal spot emitted electrons 
and accordingly an inverse current allowed to pass. This in- 
verse cathode ray stream strikes the glass envelope and pro- 
duces local heating with the result that the glass may crack. 
In the new form of tube special arrangements are made to 
keep the target cool, the anode consisting of a solid bar of 
copper 2 in. diameter, which is in connection with a radiator 
extraneous. to the tube. On this copper anode a tungsten 
button 3 in. diameter is cast and the heat capacity is approxi- 
mately eight times that of the old type. The production of 
inverse currents is also hindered by the fact that a certain 
amount of oxygen is allowed to remain in the tube. This 
checks the emission of electrons. The author also describes 
a form of lead glass protective shield which can conveniently 
be used with this tube, the shield being made in two halves 
which are joined together, leaving only a small aperture through 
which the rays pass. The great difficulty in ordinary protective 
glass fur X-rav work is to include enough lead; with the 
glasses ordinarily used the thickness must be 10 to 12 times 
that of metallic lead in order to give the same protection. 
Mr. Coolidge, however, has succeeded in making glass con- 
taining such a large quantum of lead that, for the same pro- 
tective power as the metal, the glass need only be 1-4 ttmes as 
thick. Such glass is very difficult to manufacture, but if, as 
a compromise. one adopts a glass whose thickness for equal 
protection need only be four times that of lead, such glass 
can be conveniently pressed into moulds of the required shape. 


An Electrically Equipped Shipyard.—Lord Pirrie, who 
is on a tour of inspection through the shipbuilding areas of 
the North-East Coast, visited the Egis Yard, on Monday, 
Aug. 26. This vard, on which work was begun in November, 
is now nearly completed. It covers a site of nearly 16 acres 
on the banks of a North-East Coast river, and is interesting 
for the fact that it is entirely driven by electricity. It has 
four berths, each capable of building a ship of 430 ft. long 
by 56 ft. beam, and of about 10,000 tons deadweight. The 
principal buildings are erected on each side of the berths. 
On the south is a platers’ shed, 532 ft. long by 100 ft. broad, 
which contains all the most up-to-date electrically-driven 
machinery for working the steel material. Direct gas-firing 
furnaces for frame and plates are installed. The means of 
erecting the material when worked on to the slips is provided 
by 20 steel derrick posts 98 ft. long with 35 ft. derricks, four 
on each side of each ship, with an independens electric winch 


capable of lifting three tons to each derrick. Six other port- 


able electric winches are also provided for use where required. 
On the east side of the yard are the general stores, joiners’ 
shop, mould loft, mast shed, with machines for making all 
masts, derricks, ventilators, &c., and a carpenters’ shed. 
On the north-east side is a fitting-out quay 466 ft. long, 
where the vessels will be fitted out after launching. Along 
the quay is a 30-ton electrically-driven travelling crane capable 
of lifting 30 tons at a radius of 54 ft. and 10 tons at a radius 
of 90 ft., the height above crane wheels being 98 ft. On the 
west side are the beam shed, smiths’ shops, finishing shops, 
plumbers’ shops, &c., ‘all equipped with the latest and most 
efficient machinery. Electric power, lighting, pneumatic 
piping, water pipes, &c., are taken down between each berth, 
and every facility is provided for utilising pneumatic power 
to the greatest possible extent. The shipyard is driven 
throughout by electricity supplied on the three-phase system. 


Synthetic Rubber.—We observe in “ Engineering” a 
summary of a communication, dealing with synthetic rubber, 
by Dr. Duisherg. one of the leading chemists of the Elberfeld 
Farbenfabriken, to the meeting of the Bunsen Gesellschaft, 
held at Berlin in April last. In the years 1910 to 1912 Fritz 
Hoffmann, of that firm, succeeded in preparing isoprene and 


THE ELECTRICIAN. 


371 


dimethylbutadiene, hydrocarbons somewhat resembling ben- 
zene, which on long-continued boiling (for weeks or months, 
lv is now admitted) turned into a substance resembling caout- 
chouc. This synthetic product seemed promising as a rubber 
substitute or as addition to rubber at that time but when the 
price went down to four marks the new process was abandoned. 
The war once more forced attention on such processes, but 
meanwhile, aluminium and acetone, essential reagents, had 
become equally rare and precious. As regards aluminium the 
manufacture of the metal was taken upin Germany, : nd ther: 
are now three works. With respect to acetone, Boéttinger, 
with the aid of the bacillus macerans, was able to produce 
acetone from putrid potatoes, the fermentation yielding a 
mixture of about two parts of alcohol and one part of acetone. 
The process was not a success on a large scale, and calcium 
carbide was then utilised in order, as a result of a series of 
chemical processes, to obtain acetone. The rubber manufac- 
ture was then resumed. The rubber industry was not favour- 
ably Jisposed to the new material which at ordinary tempera- 
ture resembled leather more than rubber, and became elastic 
only when warm. The addition of dimethylaniline and of 
toluidine cured these defects. In the improved condition 
the rubber is used for making the tvres for heavy motor 
vehicles and also for artificial teeth. The Leverkusen works 
can now supply 2,000 tons of rubber per year, which is about 
one-eighth of the amount of rubber r-quired. Meanwhile 
other processes, still in the experimental stage, are regarded 
as promising. As to the outlook for these synthetic rubbers 
in normal times Dr. Duisberg was guarded. 


Obituary. 


ProF. B. Horxinson.—We regret to record the death of Col. 
Bertram Hopkinson, C.M.G., F.R.S., Professor of Mechanism and 
Applied Mechanics at the University of Cambridge, who was acci- 
dentally killed on the 26th inst., while flying in England. 

Prof. Hopkinson, who was born on Jen. 11, 1874, was the elder son of 
the late Dr. John Hopkinson, F.R.S., end was educeted et St. Paul’s 
School and Trinity College, Cambridge. He wes celled to the Ber in 
1897, and on the death of his father in 1898 he sterted in practice as a 
consulting engineer in pertnership with Messrs. Cherles Hopkinson and 
E. Talbot. With his partners he wes jointly responsible for the design 
end construction of the electric tremweys at Leeds snd Newcastle-on- 
"iyne and other tramway end electric supply works. In 1903 he was 
eppointed professor of mechanism and applied mechenics at Cembridge, 
end in 1904 he held e professorial fellowship at King’s College. He 
edited the “ Origine! Papers ` of Dr. John Hopkinson, with a memoir, 
and he was the author of severe! scientific and technics! Papers read 
before the Royal Society, the Institution of Civil Engineers and other 
scientific bodies. For the pest two veers he has held the position of 
deputy assistent director et the Air Ministry, end his death was due to g 
ying accident. Col. Hopkinson carried out a good deal of experi- 
mental work on the phenomena of explosion, &e. In 1803 he married 
Mariang, the eldest daughter of Mr. Alex. Siemens, and he lez ves g widow 
and seven daughters. Tne funeral will be « militery one, and will teke 
place at Cambridge this (Friday) efternoon, at 2.30. 

ALD. V. Fowver.-—The death of Ald. Valentine Fowler (deputy 
mavor and ex-mayor of Scarborough, and secretary of the Scar- 
borough Tramways Co.), at the age of 69, occurred on the 20th inst. 

Enq. REAR ADMIRAL F. H. Lister, M.I.N.A., M.I.Mech. E.— 
Rear Admiral Francis Hy. Lister died suddenly at Kingstown on 
Aug. 20 at the age of 56. 

He was instructor in engine design £t the Royal Nevel College, Green- 
wich, from 1896 to 1899, Inspector in the Dept. of the Engineer-in- Chief 
of the Fleet from 1905 to 1910, and Assistant Engineer-in-Chief of H.M 
Navy since 1911. He wes Admiralty engineering representative on 
various sub-committees of the British Standards Committees, and also 
on the Steel Research Committee. 
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Personal. 


Mr. John Henry Bunting (general manager, Messrs. Bruce Peebles 
& Co.) was married on Saturday last to Miss Janet (Nettie) Rintoul 
Mitchell at St. Serf’s Parish Church, Edinburgh. 

Mr. Robert N. Tweedy has received a commission (technical) in 
the R.A.F., A.G.S. branch, and he will be in charge, under the C O., 
of the power and lighting installations at all the aerodromcs in 
Treland. Consequently, he has resigned his appointment as manager 
of the Dublin and south of Ireland branch of Messrs. Wm. Coates & 
Son (Ltd.), which he has held for nearly 12 years. 
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Some Applications of Electromagnetic Theory 
to Matter.” 


By A. C. CREHORE. 


(Continued from page 351. 


V. FIRST APPLICATION OF ELECTROMAGNETIC Th EORY. 

It will be understood that electromagnetic theory is perfectly 
general in that it expresses the force at a single instant of time 
only, and does not prescribe at all how the two charges in question 
shall move relative to each other. We have been Jed to believe 
for many reasons that electrons revolve in approximately circular 
orbits in the atoms. The Bohr theory above referred to assumes 
this as the natural stable condition. Granting that this is true, it 
must be evident to you that the first step in the application of elec- 
tromagnetic theory to atoms should be the solution of the 
problem of finding the force that one electron when revolving at 
a uniform rate in a circular orbit, exerts upon a second electron 
revolving in a different circular orbit These orbits must also 
be fixed in spacein perfectly general positions, because the 
electrons in different atoms are, of course, situated in every possible 
manner. 

It has been the speaker’s contribution to this subject to solve 
this problem in its most general form, no terms of any kind having 
been omitted. It may not, at first, be apparent to you thet any 
solution is required, or rather, perhaps, of what a solution consists, 
since the general theory gives the force of one of these electrons 
on the other. But you will see with some further consideration 
that the equation we want must contain several quantities the radii 
of the two orbits in question, the values of the constant velocities 
of the electrons in the orbits, the location of the position of the 
centre of the second orbit in space with respect to the first, that is, 
the x, y and z co-ordinates in ordinary geometry, and finally the 
relative positions of the planes of the two orbits, whether parallel 
or not. All of these quantites must find a place in the final solution, 
and, of course, none of them finds a place in the original general 
equation for the simple reason that it is general, not specifying any 
orbits or any positions for them. It requires three full pages to 
print this equation, but events. have shown that it contains most 
important consequences when applied to electrons in atoms. It is 
some of these that I propose to discuss. The question probably 
occurs to you how could it have been claimed before that electro- 
magnetic theory had been applied to electrons until the solution 
of this general equation had been obtained. This is a part of my 
contention in support of the view that these claims have not been 
very well founded, and that there remains much of value to be done 


VI. RINGS or ELECTRONS 

In giving an account of them I shall not follow the order in 
which the results were obtained, but prefer to review them, as 
it were, with hindsight instead of foresight. Naturally one of 
the first things to do with this equation is to apply it to the par- 
ticular case where the two orbits in question exactly coincide, 
the two electrons then being in different. places in the same orbit, 
for, in this way we may learn something of the properties 


of rings of electrons, of which the atoms are supposed to be com- 


posed. i 

A very great simplification is naturally made in tke general 
equation when the two orbits coincide, because the co-ordinates 
of the centie of the second orbit referred to the first are all zeio, and 
the speeds of the two electrons are the same. So the equation 
reduces to a very manageable form. The total force of the second 
electron on the first may then be conveniently resolved into two 
components, the one along the radius of the orbit, and the other 
along the tangent line perpendicular to the one. In general, neither 
of these components of the force is zero, and, as we make the velocity 
of motion less and less, the force reduces to the ordinary electrostatic 
force. 

(a) Two-Electron Atom.—lf{ there are only two electrons in the 
ring, it is evident that they must take positions at the extremities 
of the same diameter of the orbit on opposite sides of the nucleus 
of the atom, which may now be imagined at the centre. Fora stable 
position, both the radial component of the force and the tangintial 
component must vanish, otherwise there would result both a change 
in the radius of the orbit and an acceleration along the orbit, neither 
of which conditions represent a steady state. In such an atom, con- 
sisting of a nucleus and just two electrons, I have calculated the total 
radial force on one electron, including that due to tHe nucleus, that 


* Lecture delivered before the American Institute of Electrical 
Engineers, slightly abbreviated. 


due to the other electron and that due to the centrifugal force of the 
electron itself. . The equation for the radial force is 
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There are two radii at which the radial force vanishes, the one about 


2» 10 0cm. and the other at 1851075 cem. In between these 


values the force is negative, signifying an attraction of the electron 
towards the nucleus, and, for all values greater or smaller than this, 
the force is positive, signifying repulsion. From this it is evident 
that the larger root corresponds to an unstable position, and the 
smaller root to the only stable position. This result entails some 
very radical consequences as regards atomic theory, some of which 
must be referred to herc. 

In the first. place, it makes the order of magnitude of the radius of 
the orbit of the electrons 10°! instead of the much larger order 
10-8 em, given by the Bohr theory. 

In the second place, by omitting the forces due to the motion of 
the rings of electrons, the e?8*/2a? term in the equation, and by 
taking into account the electrostatic forces only, and balancing 
these against the centrifugal forces as Bohr does, the ordinary 
conditions for planetary motion as in 2 solar system obtain, except 
that there is repulsion instead of attraction between the planets. 
He has made use of the following theorcm, which applies quite 
generally to all such systems: ‘In every system consisting of 
electrons and positive nuclei, in which the nuclei are at rest. and the 
electrons move in circular orbits with a velocity small compared with 
the velocity of light, the kinetic energy will be numerically equal 
to half the potential energy.” 

It is the use of this theorem that has to be abandoned, because 
of the neglect of the forces due to the motion of the ring. By the 
help of this theorem Dr. Bohr was led to adopt the equal angular 
moment of momentum hypothesis for each and every electron in all 
atoms, which he stated as follows: “ In any molecular system con- 
sisting of positive nuclei and electrons, in which the nuclei are at 
rest relative to cach other and the electrons move in circular orbits, 
the angular momentum of every electron round the centre of its 
orbit will,-in the permanent state of the atoms, be equal to h:?r, 
where h is Planck’s constant.” This theorem is derived directly 
from the preceding theorem, and fails when it fails, l 

The reason for obtaining such diferent results by a strict applica- 
tion of electromagnetic theory is apparent. The difficulty at the 
time Dr. Bohr first published this theory in July, 1913, was that 
there was no available expression for the forces due to the motion 
of the ring, but now the general equation referred to above has 
upplied this. It appears that there is a term in the force e?8*:2a 
due entirely to the motion of the ring, that coming from the mag- 
netic component in the general equation, which varies inversely 
as the third power of the radius and directly as the fourth power 
of the velocity in terms of that of light. This term has not been 
pointed out before. It is a repulsive force, and very small at dis- 
tances anything like 10- cm. ; but, because it varies as the inverse 
cube of the distance, it is evident that it rapidly increases the smaller 
the radius, and must overtake in size any term that varies inversely 
as the square of the distance—namely, the electrostatic forces that 
Bohr used. It is where the balance between these two kinds of 
terms is effected that we obtain the stable position of the orbit. 

For complete equilibrium, as was stated, the tangential force 
of one electron upon the other must also vanish. This subject 
has been discussed in that now classical work on *“ Electromagnetic 
Radiation,” by G. A Schott He has derived an expression for 
the sum of the forces upon one electron in a ring due to all the 
others in the ring, but it is not given in a form that is easy to use, 
involving as it does the use of Bessel’s functions and summat‘ons. 
However, our two results are based upon the same premises, although 
expressed in different form, and they should agree. They do agree 
in so far as a comparison has been possible, which gives some as- 
surance that both are correct. Now, these tangential forces oer 
never be zero, as Schott points out, unless we also take into account 
the force that the one electron exerts upon itself The other elec: 
trons in the ring exert forces on the one in such a direction as a 
to accelerate the motion of the one electron, thus doing work upon". 
The one electron exerts an exactly equal and opposite force, and thus 
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makes the total tangential force zero. In other worcs, it requires 
some encrgy to keep the ring in motion. Strangely enough, however, 
it requires much less the greater the number of electrons in the ring. 

(b) Regulation of Speeds of Rings in Electromagnetic 7 heory —In 
clectromagnetic theory it is not possible to conceive of a single 
electron moving alone through the ether, sending out from itself a 
wave of energy in all directions and still keeping up an undiminishing 
Velocity, unless the electron is itself changing in some way. ‘There 
must be a source of this supply of energy to supply the energy 
radiated and lost to the electron. Schott has accounted in a beau- 
tiful manner for the regulation of the speed of electrons in rings. 
The regulator acts through the medium of these tangential forces, 
and Schott has shown that the peculiar nature of these forces is such 
that the velocity of the electrons in a ring will remain substantially 
a constant, or subject to very small variation for comparatively gicat 
changes in the radius of the orbit. This refers to the actual, not to 
the angular, velocity. : 

Jt is not easy in a talk of this kind to carry you along so that the 
reasons for certain conclusions Lave much force, partly because 
there are many related matters that have a direct bearing upon any 
given one. Suflice it to say here that there are strong reasons to 
believe that the regulation of the speeds of rings of electrons is 
accomplished in the manner indicated by electromagnetic theory as 
pointed out Ly Schott. The ground is taken here that this loss of 
energy by radiations is excessively small—too small to be detected by 
any means as yet at our disposal, and that no observations connected 
with the quantum theory are in the least affected by its existence. 

(c) Velocity of the Ring. 

‘(d) Line Spectra and Rydberg’s Constant. 


Let us next consider some of the consequences of the law of 
radial force which you have seen in the curve. It may now be 
stated that, in order to get this curve numerically the velocity of 
the electron in its orbit had to be known for the different radii, and, 
in accordance with the above statement, the velocity in the orbit 
has been taken as approximately constant for all radii between the 
two roots of the equation ‘The velocity of an electron in any ring, 
according to these ideas, may always be taken equal to Ti 
where p is the number of electrons in the ring, e the charge of the 
electron, and A Planck's corstant. The justification for the use of 
this value is that it leacs to precisely the same eyuation for linc- 
Spectra of hydrogen and helium as Bohr gives, which ayrecs very 
closely with observed spectra. It may be remembered that the 
derivation of Rydberg’s constant (the constant connected with light 
spectra) in terms of the charge on the electron and Elanck’s constant, 
has been one of the most cogent reasons for adhering to the Bohr 


theory. The expression for Rydberg’s constant is 
K 272M 924 
= 3 


The force of the argument is that, when the valucs of the constants 
on the right determined by physicists in a number of diflerent ways 
ure substituted in this expression, we obtain a number 3'294 x 105. 
The Rydberg constant, obtained by entirely independent observa- 
tions on light spectia, is found to be 3290108 Unless this ex- 
pression were based upon a truth, the clances are that no such agre - 
ment as this would be found. I will not be able to devote the time 
here to a demonstration of the following statements, but will merely 
state that the modifications above discussed lead to precisely the same 
expression for Rydberg’s constant as the above, including also the 
equations for the line spectra of hydrogen ard helium. The new 
ideas are thus not a step backwards, but when it is stated that I get 
in a similar manner to the above an expression in terms of the pro- 
perties of the electrons for the Newtonian constant of gravitation 


that agrees just as closely with the value of this constant as deter- ‘ 


mined by the astronomers, it will be seen that this, when added to 


the Rydberg constant, greatly strengthens our position, thus being 
a step forward. 


(e) Energy of Separation of Ring from Nucleus.—We may easily 
calculate from the force curve the energy that is required to separate 
the ring of electrons from the nucleus from one radius to another, 
separating both electrons together. A minimum point of the energy 
Curve occurs where the force is zero. From this point outwards we 
have to supply the energy to pull the electrons awav from the nucleus 
and from each other ; but beyond the larger root (not seen on the 
chart), where the force changes sign to a repulsion, the system will 
do work upon the electrons. Suppose, for example, that we supply 
from some outside source enough energy to separate the electrons 
from their normal orbit at 2x 107? to 1-85 x 108cm. The electrons 
will arrive there with little or no velocity, all of this energy having 
been used up; but after that the repulsive force of the system begins 
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to act, and it will accelerate the outward speed of the electrons until 
the fixed amount of energy which corresponds to the separation 
from 1-85 1678 to an infinite distance has all been converted into 
kinetic energy, 


VIL— ELECTRONS EJECTED FROM ATOMS WITH HicH VELOCITY. 


It is calculated in the particular case of the ring of two and a 
nucleus of two that the velocity thus acquired is nearly 1/20 of the 
velocity of light. With a ring of four and with a larger nucleus the 
velocity will be greater than this. 

In radioactive substances it has been expcrimentally observed for 
some years that electrons are projected out from them with velocities 
that approach very close indeed to that of light—98 or 99 per cent. 
of it. Inthe atoms in their normal condition it has never been sup- 
posed that the electrons have velocities anything like as great as 
that of light, and this theory has now given a valid reason why there 
may be a great increase in the velocity when electrons are ejected 
from atoms. 


VIIE—X-Ray Spectra. 


In the Bohr theory, as has been stated above, there are supposed 
to be several steady states of the orbits which differ according to the 
values of an integer,t. Jn his theory, the radii of these orbits increase 
with 7 as the squares of the integer 1, 4, 9, 16, &c., and there is sup- 
posed to be a definite change in the kinetic energy of the electron 
from orbit toorbit All of these results came about due to the neglect 
of those forces due to the motion of the electrons. When these are 
taken into the account we have no change in kinetie energy from 
orbit to orbit; but the energy change is of the nature of potential 
energy, the work done in separating the electrons against the radial 
forces shown by the curve It may be stated that we now get a very 
different series of radii from those of the Bohr theory. The radius 
of the orbit for all values of t from one to infinity never departs 
very far from the min‘mum point of the energy curve. We can find 
these radii corresponding to any value of + by drawing a horizontal 
line across at a height just above the minimum point of the curve 
equal to the known value of the total energy to separate the electron 
to an infinite distance from the nucleus. Such a line is drawn in the 
second slide, which shows this same minimum point of the energy 
curve to an enlarged scale, Lines are drawn for 7=2, 3 and ©, 7=1 
corresponds to the minimum point itself. Fach hine cuts the curve 
in two points, and each point of intersection corresponds to the proper 
radius of the orbit for that value of 7 Instead of a single value of 
the radius, as in the Rohr theory, there are two possible values. 

I fully realise that it is not possible to make the reasoning on this 
matter appeal to you in the brief time at my disposal, but these 
results carry such important consequences that I could hardly avoid 
referring to them. ‘hey throw much light upon an experimental 
observation that has received no good explanation in terms of atomic 
theory. I refer to the charts of the X-ray spectra of the elements 
as observed by Moseley. These were shown here last year, I believe. 
Moseley shows a group of four lines close together whick he has named 
the x, 8, ọ and y lines in the L series, and in the K series the xand 8 
lines. There has never been any clear unde:standing why there 
should be such a group‘ng of lines in the X-ray spectra. This theory 
gives a reason for it, aud enables us to approximate to the positions 
of the lines. Bearing in mind that the orbital velocity is constant 
for varying radii, and that the velocity in a circular orbit is equal to 
2zan, it is evident that the orbital frequency is inversely proportional 
to the radius in this theory. So also is the X-ray frequency inversely 
as the wave-length A. If, then, the X-ray frequency is connected 
with the ortital frequency in a proportional manner, which is very 
probable, then the X-ray wave-lengths should be proportional to 
the radii of the orbits. A comparison between the observed wave- 
lengths for the element curopitim, which happens to be the heaviest 
element for which Moseley Las shown all four lines in the L series, and 
the radii as estimated for values of t= l, 2,3 and æ is shown in the 
next slide. ‘The general agreement is too close to be purely acei- 
dental. 

In support of this view of the origin of this group of lines is the 
fact that they all run along in a parallel fashion without any cross- 
overs or intersections. You can see by the way the spacings are 
derived from the energy curve that any intersections of the lines in 
Moseley’s chart would be fatal to this view of the matter. There is 
another interesting matter that this explanation involves. The 
radii for t=:1 are slightly larger than for (==, so that the radii 
decrease slightly instead of increase for an increase in T, but the 
amount of the total change is quite small. That is, we use the values. 
on the left of the minimum point of the energy curve instead of thosc 
onthe right Inthe Bohr theory the radii increase with t, and as 
the squares of the integers, as 1, 4, 9, 16, &c. 


(To te continued.) 


314 THE ELECTRICIAN.  AuGusT 30, 1918. 


Oerlikon Three-Phase, Low-Speed, Variable-Speed 
Motors with Large Flywheel Effect, for Direct 
Coupling to Mine Ram Pumps. 


(Concluded from p. 354.) 


Fig. 9 illustrates curves of the no-load and short- 
circuit currents, as a function of the n.otor voltage 
for the different speed steps. From these values 
presented in this diagram one can calculate the 
stray factors X by dividing the no-load current by 
the short-circuit current of the sameordinate. The 
following table gives also the maximum power 
factors :— 


24 poles X =0035 power factor maximum =0°93. 


36 4, AS00088 s e = (1 8t. 
48 ,, X=O110 s - =O 82. 
T2 p X =:0°240 . r --0 68, 


Fiz. 10 gives the kilowatt losses at different 
speed steps for the no-load and short-circuit trials 
as a function of the current anc pressure re- 
spectively. The measurements were carried out by 
the two wattmeter method. — Figs. 11 and 12 
illustrate the efficiency, power-factor and current 
curves, and the input as a function of the output 
on the motor shaft, as also the efficiency, power- 
factor and motor output as a function of the speed. 

Tt will be scen therefrom that the motor works 


-even at the lowest speed step with an exception- 100 Volts Short Circult. 60 80 Volts. Short Gm 
ally high power factor and efficiency, and that the 0 50 100 150 200 250 300 350Vores, 0 100 200 300 400 500 600 rots 
test figuren are practically as good as those of a NO Laad À 
mono-spee! motor, when the number of poles, Fia. 9.—No-LoaD AND SHORT-CIRCUIT CURVES. 
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Fic. 10.—CURVES OF LOSSES AT DIFFERENT SPEEDS. 
‘output and dimensions of the machine are taken into consider- ~~ | 3, l E Monientarvl.s. 2... 
ation No. | | ._* {Normal 
Speed of | Pressure under starting |Current 
The starting performances of the motors are of special import- step. pales (volts). current. 
ance. It is interesting to note the small current fluctuations of | Amp. 
the supply current when switching the motor over from one io ora oik a wae. a 
speed step to another, and this with a torque equivalent to the normal. us aes Bree ing conditions: ]: -20:3 10 
The accompanying table, giving results of test, speaks for itself. 2a | 48 | Startingconditions(270volts) 205 — 
" jin this table the values for the starting current, normal current 2 48 | Normal working conditions | — 12 
and short-circuit current hold good for a line pressure of 3,000 volts | _ (400 volts) 


3a | 36 | Starting conditions(200volts) 290 — 
3 36 | Normal working conditions = 14 
(270 volts) 


It will be seen that the first speed step is not provided with a start- 
ing, position with reduced voltage. but the motor receives imme- 


diately the normal working pressure. This is possible on the first 4a |24 | Starting conditions (270volts) 500 E 
‘speed step, as the short-circuit current at the normal voltage is not 4 24 | Normal working conditions = 20 i 


‘very much larger than the normal load current at the maximum apeed. (400 volts) 
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The three other speed steps are each provided with a starting 
position with reduced voltage. It was not necessary to provide 
separate contacts for these starting positions on the drums, for, as 
previously explained, the individual speed steps correspond to three 
different pressures. Robust and inexpensive bar windings could 
therefore be adopted. 

The working pressure of the motors for the different speed steps is 
given below :— 


With 12 pols 6 ice ssncwepnceniarcaninecwive, cuseeeneetaal eee 200 volts. 
WitheS0!. 49). vigoes ices taper E E A lacube 270 ,„ 
With 48 and 24 poles ............cccccccceseeceesceeececeees 400 ,, 


mps.at 3000 Volts. 
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By this means it has been made possible to 
use a tapping of 270 volts as starting speed-step 
for the 400-volt windings, whilst for the 270-volt 
windings a tapping of 200 volts is used for start- 
ing purposes. According to the table the starting 
current of 50 amperes on the last speed step is 
2} times the normal. If the motor, when at rest, 
were started dead on the fourth speed step, and 
also with the reduced pressure of 270 volts, then 
the starting current would be 115 amperes, or 5 8 
times the normal. 

These figures confirm the well-known fact that 
with an induction motor with squirrel-cage rotor, 
appreciably more favourable starting conditions 
are obtainable by gradually raising the speed by 
means of changing the numbers of poles. 


The maximum torques are :— 


On the first speed step... 50 p.c. above normal. 
On the second ,, 100 p.c. y P 

On the third a 300 p.c. , 
On the fourth ,, 300 p.c. y “a 


The motors can be overloaded :--- 


On the second speed step By 10 p.c. 
On the third es By 15_,, 
On the fourth s By 20 ,, 


without exceeding the specified temperature 
limits. ; 

Figures for temperature rise are also very 
favourable, as the following readings show :—- 


At full load and 38 R.P.M. max. temp.... 50°C. 
At is 60 R.P.M. y e 42C. 
At ‘3 82 R.P.M. . 36°C. 
At j 118 R.P.M. 5 25°C. 


The weight of one motor with baseplate for the stator, but without 
bearings and without shaft, is 7-5 tons; or the complete starting 
pole change-over device with load-transformer and switch 2 tons. 

In addition to the above main ram pump variable-speed induction 
motors, the Oerlikon Co. supplied also two 10 3.H.P. 750 revs. per 
min. single-phase slip-ring induction motors for the driving of two 
compressors used in connection with the ram pumps. These 
motors are designed for a pressure of 110 volts 25 cycles, and 
receive their current from Oerlikon-built single-phase oil trans- 
formers, each of 16 k.v.a. output capacity, constructed for a pressure 
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ratio of 3,000/110 volts... The complete switchboard has also beer 
designed and constructed by the Oerlikon Works. It consists of 
two boards, one for each pump room, and it contains all the appa- 
ratus for the main motors and the auxiliary compressor motors, &c 
The main switches are of the three-pole oil-break type, equipped. 
with two maximum trip coile. Circuit links are provided to enable 
any section of the board to be removed for inspection and for over- 
hauling. The whole switchboard equipment, as also the rest of the 
material, is built to comply with the Home Office Rules for 
Mining. 

Toe general 


catures of the board are seen in Fig. 13 which 
shows the principal view of the pump roomand 
the motor. 

The Oerlikon Works have proved, by the 
experience of these motors, that a new and 
large ficld of utility has been opened for 

induction motors. It 


three- phase is now 


mpz. at 3C00 Volts. 


A 
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Fia. 12.— EFFICIENCY AND POWER FACTOR CURVES. 


possible to construct three-phase induc- 
tion motors for the driving of slow-speed ram 
pumps and similar machinery, with a speed 
adjustable in the ratio l : 3, the motors being 
of extremely simple design, robust, efficient, with 


Ampo.at 3000 Volts 


Fic. 13.— ViEw oF Pump Room. 


a high power factor, and with a relatively big flywheel effect, so 
as to secure a high degree of uniformity of speed. 

The consulting engineers for this work, Messrs. W. A. Scott & 
Partners, have expressed themselves as thoroughly satisfied with the 
working of the plant under severe temperature conditions, and they 
state that the arrangement of the speeds has proved most useful for 
regulating the load and obtaining a high load factor. 

The Oerlikon Works are represented in this country by Mr. G. 
Wuthrick, M.I.E.E., of 34 and 35, Norfolk street, Strand, London, 
WC. 2. 
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The Capacity-Potential Curves of an Induction 
Coil. 


By E. TAYLOR JONES, D.Sc. 


Summary.—An expression is given for the maximum secondary potential of an induction coil calculated on the theory that 

two oscillations are set up in each circuit at break. The relation between the primary capacity and the secondary potential, and 

that between the maximum efficiency of conversion and the coupling, are shown by means of calculated and experimental curves. 

The present results are compared with those found in previous experiments on the relation between capacity and spark-length. 

The uses of capacity-potential curves in the determination of the constants of induction coils are discussed, and examples are 

given of the calculation of optimum capacities. A repetition of Rayleigh’s rifle-bullet experiment is described, the result further 
confirming the present theory. 


According to the theory put forward by the writer the maxi- 
mum potential at the secondary terminals of an induction coil 
is given (resistances being neglected) by the expression 

L;i : 
Ven=— 212 U sing, 
Gg 
where Lg, is the mutual inductance of the primary and second- 
ary coils, V L,C, is the oscillation constant of the secondary, 
and t 18 the PAREN current at break. U is the function 
1/ {1+-u—2V u(1—k?): 4, in which & is the coefficient of coup- 
ling and u represents the ratio L,C,/L,C,. The angle 9 is the 
phase at which the maximum Vom occurs, its value, expressed 
in terms of the ratio of the two frequencies of oscillation of the 
circuits being :— | 
27 /(1-+-n,/n,) if na/n, is between 1 and 5, 


42/(1-+-n9/4) ” ° 5 ” 9, 
620 /(1-+-n./n) 99 39 9 19 13, 
and so on. a 


The matter may be illustrated by means of curves, 
drawn for various values of k?, showing how the secondary 
potential varies with the capacity of the primary condenser. 
In order to avoid the introduction of values relating 
only to some particular coil, or to coils of a particular 
design, it is convenient to take u as abscissa and U sin 9 as 
ordinate. Since L,,, Li, 1g and L,C, are constant the abscissa 
is proportional to the primary capacity, and the ordinate 
is proportional to the principal maximum secondary potential. 
The value of Using for any values of u and k? is calculated 
as explained above, and the results apply, of course, only 
when the oscillations are treated as undamped. 
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Five of these curves are shown in the following diagrams, 
in each of which the full-line curve represents U sing, the 
broken-line curve U. The curves are drawn for the range 
u=0 to u=1; their continuations beyond this range are of 
no importance in the theory of the optimum primary 
capacity, but they are of interest in connection with that 
of the optimum secondary capacity, which will be discussed in a 
later section. In each case the U curve passes through the 
point (0, 1), since the value of U is unity when u is zero. The 
first diagram (Fig. 1) refers to the case in which k* has the 
value 0-571, the smallest of the values of the coupling giving 
unit conversion efficiency. 

It will be seen that the U sin ọ curve consists of a series 
of arches, all lying within and each touching the U curve. 
These may be called the 3/1, 7/1 and 11/1 arches, since their 
pomts of contact with the U curve occur at these values of 


the frequency-ratio. In other words, the points of contact of 
the two curves determine the coincidences, for which 9=772, 
and therefore U sin g=U. The maximum value of U occurs 
at u=0:429 (=1—k?), and the 3/1 arch touches the U curve 
at its highest point. The maximum of U and the greatest 
maximum of U sin 9, each of which has the value 1-323, occur 
at the same value of u, and this is the condition for maximum 
efficiency of conversion of primary magnetic into secondary 
electrostatic energy. 

The points of intersection of the arches, t.e., the minimum 
points in the U sin 9 curve, correspond with the values 5, 9 
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13, . . . of the frequency-ratio, the three shown in the diagram 
occurring at u=0:105, 0:03 and 0-014. The corresponding 
values of the angle ọ are 2/3 (or 27/3), 27/5 (or 372/5), 32° 
(or 47/7). These points of intersection represent adjustments 
in which there are two equal principal maxima in the (V, t) 
curve ; at the first, the intersection of the 3/1 and 5/1 arches. 
the first and second maxima are equal; at the second, the 
second and third maxima, and so on. The arches may be 
produced below the points of intersection, but these lower 
portions of the curves represent secondary maxima in the 
(Fa, t) curve. 

If produced to the left, i.e., towards the origin, the U sin 9 
curve would disclose an infinite series of diminishing arches. 
touching the U curve at points corresponding approximately 
with the frequency-ratios 15, 19, 23, . . . and meeting each other 
at the ratios 17, 21, 25,.... Since these arches all lie within 
(or below) the U curve it is clear that when u=0 (i.e. C,=9) 
the value of U sin 9 cannot be greater than unity. According 
to the present theory, therefore, the greatest maximum value 
of the secondary potential when k?=0-571, which occurs at 
u=0:429, is 1-323 times the value attainable when C,=0. 
even on the supposition that the interruption is perfectly sudden. 

The curves for other degrees of coupling show the same 
general characteristics, but there are important differences in 
detail. Fig. 2 represents the case k?=0-71, which gives very 
approximately two equal greatest maxima of U sin¢. 
In this case the 3/1 arch has no real point of contact 
with the U curve, since the greatest value of k? which 
allows the existence of the 3/1 ratio is 0-64. The summits of 
the 3/1 and 7/1 arches have practically equal ordinates, each 
being, however, well below the maximum of U. There are 
thus two “ optimum ” capacities, given by u=0-44 and 0-09, 
but even with these capacities the conversion efficiency is 
only 0-918. It is clear, therefore, that the coupling #=07! 
is disadvantageous from the point of view of efficiency of 
conversion. 

The 5/1 minimum occurs at «=0-176, the value of U sin? 
being 1-017. In this adjustment the conversion efficiency 
would be as low as 0-734. 

Fig. 3 shows the curves for k2=0-768, the coupling found 
by the writer for a certain coil by a well-known maker. In 
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this case the greatest value of U sin ọ (1-124) occurs in the 
7/1 arch, near its contact with the U-curve. The optimum 
capacity is given by u=0:11, the frequency-ratio being 6:801. 
The 5/1 minimum occurs at u«=0-248, and the 3/1 arch has a 
maximum of 1-038 at u—0-46. 

Figs. 4 and 5 represent the curves for k°=0-835 and k?=0°9, 
which are very approximately the second and third “ unit- 
efficiency’ values of the coupling. In each of these 
cases the U-curve is touched at its highest point by the 
U sin ọ curve; in Fig. 4 by the summit of the 7/1 arch, in 
Fig. 5 by that of the 11/1 arch. The optimum values of u 
for these cases are 0-165 and’0-0965,* these being practically 
equal to the corresponding values of 1—k®. In Fig. 5 there is 
no trace of the 3/1 arch, the smallest value of the frequency- 
ratio (viz., y {(1+é)/(l—k)} at u=1) being 6:163, which 
exceeds the 5/1 limit of this arch. 

From these examples it will be seen that while the theoretical 
capacity-potential curves for different values of k? have the 
same general features, they differ from one another in certain 
important characteristics, such as the relative heights of the 
various arches, the ratio of the greatest maximum of U sin 9 
to the neighbouring minimum on the left side of it, the value 
of u at which the 5/1 minimum or the 7/1 maximum occurs, 
and so on. To each value of k? corresponds a certain form of 
capacity-potential curve, so that if the-curves could be ob- 


tained by experiment, and if the characteristics of the curves ` 


are not too greatly modified by the resistances, some idea 
might be obtained from them as to the degree of coupling of 
the circuits. The curves given above refer, as already stated, 
to the case of an ideal induction coil in which the resistances 
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are negligible and in which the interruption of the primary 
current takes place with perfect suddenness. 
the form of the curves is modified in the working conditions 
of an actual coil will be described in the ‘ollowing sections. 


EXPERIMENTAL ARRANGEMENTS, 


The capacity-potential curves may be determined experi- ° 


mentally by measuring the greatest secondary spark-length 
for a given primary current with various capacities connected 
across the interrupter. A better plan, however, is to keep the 
distance between the spark terminals constant and determine 
for each value of the capacity the least primary current which 
will cause the spark to pass. This method is much more 
convenient than the other since it allows readings to be taken 
more quickly ; and, further, since the secondary potential of 
an induction-coil is approximately proportional to the primary 
current just before interruption—so long as the current is not 
varied over wide limits—and since in this method the secondary 
- potential is constant, the reciprocal of the minimum sparking 
current may (except in certain cases which will be referred to 
Jater) be taken as a measure of the maximum secondary 
potential developed at the interruption of a given primary 
current. It is thus unnecessary to know the relation between 
the spark-length and the sparking potential. This method of 
the constant secondary potential was therefore adopted in the 
following determinations, the results of which are represented 
as curves showing the relation between the primary capacity 
and the reciprocal of the minimum sparking current. ' 
In order that the experiments should include a considerable 
number of values of u(=1L,C,/L,C,) between O and 1, it is 


* The exact value of the third “ unit-efticiency ” coupling is rather 
greater than 0-9, being more nearly equal to 0-9025. 


THE ELECTRICIAN, 


To what extent 


377 


desirable to connect the secondary terminals with a condenser. 
This increases L,C, and therefore allows the smaller values of 
u to be attained without the employment of very small primary 
capacities which might fail to prevent sparking at the inter- 
rupter. 

În the following experiments on an 18-in. coil the secondary 
terminals were connected with an oil condenser of about 
0-001 mfd. capacity, and with an adjustable spark-gap 
having curved zinc electrodes 1-5 cm. in diameter. The total 
primary capacity available was 11 mfd., which could he re- 
duced, by steps of 0-05 mfd., to 0-05 mfd. or to 0-0286 mfd. by 
connecting some of the condensers in cascade. The interrupter 
consisted of an amalgamated copper rod dipping into mercury 
under oil ; this was worked by hand. 


1:1 
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In the first experiments the spark-gap was maintained at 
2:31 mm., the primary current gequired to spark across it 
being in the neighbourhood of ] ampere. In determining the 
least sparking current it was found convenient to adjust the 
current until sparks passed at 50 per cent. of the interruptions. 
It was, in fact, generally found that the current could be so 
adjusted that the sparks passed for considerable intervals at 
alternate interruptions, a slight variation of the current one 
way or the other causing the sparks to fail altogether or to 
pass every time. The primary current measured (2o) was that 
which caused the sparks to appear at one-half the number of 
interruptions. 


Fia. 5. 


THE OPTIMUM CAPACITY AND EFFICIENCY OF CONVERSION 
AT DIFFERENT DEGREES OF COUPLING. 


The first experiment consisted in varying the coupling by 
drawing out the primary coil, with the core, to various dis- 
tances along the axis of the secondary, and determining the 
optimum primary capacity and the minimum sparking current 
for each position. In this experiment the initial electro- 
kinetic energy is proportional to the square of the primary 
current, since the primary self-inductance is approximately 
constant. Also the maximum electrostatic energy in the 
secondary is constant, since the maximum secondary potential 
is constant, and the secondary capacity, which consists mainly 
of the capacity of the oil condenser, is not appreciably varied 
by changing the position of the primary coil.* Consequently 
the conversion efficiency is inversely proportional to the square 
of the primary current?) 222 
 * The capacity of the secondary coil was only about one-twentieth of 
that of the oil condenser, 
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The- coefficient of coupling ot the coils was then determined . 


for each position of the primary. This was done by measuring 
the period of oscillation of the secondary circuit first when the 
primary was open, then with the primary closed. The inverse 
ratio of the squares of these periods is 1 —k?, if a small correction 
due to damping is neglected, so that the coefficient of coupling 
k can be thus determined. In these experiments the oscilla- 
tions were started by sparking with an auxiliary coil to two 
electrodes connected with the terminals of the secondary 
condenser, care being taken that the discharge so passed to 
the condenser was just insufficient to cause a spark to appear 
at the 2:31 mm. gap. It may be assumed that the currents 
flowing in the induction-coil circuits, and therefore also the 
state of magnetisation of the core, were about the same when 
k? was determined as when the spark observations were made. 

The oscillation frequencies were determined with the help 
of the electrostatic oscillograph, an instrument which will be 
described in a later section. 

The results of these measurements are shown in Table I., 
in which the first column gives the position of the primary coil 
expressed as the distance in centimetres from a certain “ zero ”’ 
position chosen arbitrarily but near the symmetrical position 
as judged by external appearance, the second column gives 
the optimum primary capacity in microfarads, and the third 
column the minimum sparking current in amperes, with the 
barometer reading at the time when the observations were 
made. The fourth column gives the reciprocal of the square 
of the minimum sparking current, which is, as stated ahove, 
proportional to the conversion efficiency. The fifth column 
shows the values of k?, the square of the coefficient of coupling. 


Table I. 
Distance of : | Minimum 
primary opn | sparking | un ka 
from zero A ee | current, to. o 
position. capacity: | Bar. =28-68 in. , 
Tanan a | TEE MAES he E A 
0 2:20 0-906 1-218 0:815 
2-3 2-25 | 0-905 1-221 0-832 
10 2-40 0-906 1-218 0-843 
20 i 1-50 | 0-911 1-205 0-767 
; 1-025 0-932 1-151 } l 
200 { 4-90: 0-931 1-153 0:099 
30 | 4-50 0-910 1-208 0-654 
35 | 3-50 0-895 1-248 0-580 
40 2-75 0-905 1-221 0-504 
45 | 2-10 | 0-942 1-127 0-378 


It will be seen from the third column of Table I. that the 
primary current required to produce a secondary spark of given 
length is least when the primary is withdrawn to 35 cm., and 
greatest when it is at 25-5 cm. from the zero position.* At 
25°5 cm. also—or very nearly in this position—there are two 
“ optimum ” primary capacities, t.e., two values of the primary 
capacity which are more effective than all others. It is 
evidently a position giving equal greatest maxima in the 
capacity-potential curve. Several additional observations of to 
were made in the neighbourhood of these two positions. It 
was found that the least sparking current was practically 
constant over the range 33cm. to 37 cm. The middle point 
of this range, 35 crv. from zero, was taken as the most effective 
position of the primary coil, but the exact “ optimum ” position 
could not be determined with great accuracy. The position 
showing two optimum capacities—25-5 cm. from zero—was 
found to be much more sharply defined, a displacement of 
4mm. from this position sufficing to produce a decided in- 
equality in the two greatest maxima of the capacity-potential 
curve. There was some evidence of a second minimum of 
sparking current at about 2'3 cm. from zero, though the 
variation over the range 0 cm. to 10 cm. was very small. The 
least sparking current in the 2:3 cm. position was, however, 
decidedly greater than that at 35 cm. | 

The results given in the fourth and fifth columns of Table I. 
are shown in the curve of Fig. 6, in which the abscissa repre- 
sents k?, the ordinate 1/7,2. The ordinate is, therefore, pro- 


portional to the conversion efficiency, and the curve shows 


* The length of the primary coil was probably about 90 cm., that of 
the secondary, measured between the terminals, 51 cm. . 
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how the conversion efficiency varies with the coupling when 
the primary capacity is adjusted to its optimum value. The 
conversion efficiency is greatest when 4?—0-58 (primary 35 en. 
from zero), and least when k?=0-699, t.e., in the position of 
equal greatest maxima (primary 25-5 cm. from zero). There 
is also another, though a smaller and less well-marked maxi- 
mum at k?=—0-832. 

For comparison with these experimental results the theoreti- 
cal value of the maximum conversion efficiency for various 
values of k? is shown in the eurve of Fig. 7. In this curve 
the ordinate represents k*U* sin? ọ, which is equal to the 
conversion efficiency in the ideal case of negligible damping. 

The experimental value of the conversion efficiency is of 
course much smaller than that of the ideal coil,* but the 
curves of Figs. 6 and 7 show that the variation of efficiency 
over the range of the present experiments follows substantially 
the same course in the two cases. Though the positions of 


the primary coil corresponding to the maxima of conversion 
efficiency cannot be determined with great accuracy by ex- 
periment it is clear that the values of k? at the maxima are 
nearly the same in the two curves. At the minimum also 
there is no great difference in the values of k*, though the 
value is distinctly less in Fig. 6 than in Fig. 7 (0-699 as against 
0-71). In the ratio of the maximum to the minimum efficiencr 
the two curves agree well, the values being 1-083 (Fig. 6) and 
1-089 (Fig. 7). l 

The most marked difference between the two curves is that 
in the ideal case (Fig. 7), the conversion efficiency at k?=0-835 
is equal to that at k2=0-571, whereas in the experiment it is 
decidedly less. In this respect the advantage is with the 
looser coupling, the reduction of efficiency due to the damping 
of the oscillations being apparently greater when the pnmary 
is placed symmetrically within the secondary than when it is 
withdrawn to a distance from the symmetrical position. This 


Fic. 7. 


effect probably arises from a number of causes, which can 
only be discussed after an examination of the periods and 
damping factors of the component oscillations of the system 
in its various configurations. 

The curves of Figs. 6 and 7, representing the conversion 
efficiency at different degrees of coupling, apply of course only 
to “ optimum ”’ adjustments, t.e., those in which the primary 
capacity is the optimum for each value of k?. Much smaller 
values of the conversion efficiency may be found, both theoreti- 
cally and experimentally, if the primary capacity differs from 
the optimum value. 

(To be con tnued.) 

* A rough estimate of the experimental conversion efficiency may be 
arrived at if we assume 9,000 volts as the sparking potential for the 
2-31 mm. gap. Taking C, as 0°00:05 mfd., L, as 0-162 henry, and tọ a 
0-895 ampere, the least value for the most efficient position of the 
primary (35cm. from zero), we find for the conversion efficiency the 
value 0-65 
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The Application of Electric Welding 
to Ship Construction and Repair. 


framing it is advisable for this reason to weld alternate spots in one 
operation, then transversing the work again to complete. Unfor- 
tunately, at the present time spot welding cannot be applied 
extensively in this country owing to the impossibility of obtaining 
the necessary machines and suitable electrical apparatus. . 
Are Welding.—No sweeping decision can be made as to the relative 
merits of arc welding by means of bare metal and flux-covered 
metal rod electrodes. There are certain conditions that seem to pre- 
clude universal adoption of any one of these methods. In what follows 
a brief reference is made to circumstances that effect the choice.,. py 


Electricity Supply.—Direct Current.—Both bare and flux-covered 


The extent to which electric welding is applied to ship construction 
in this country is fully described in a report prepared by Mr. H. M. 
Hobart, under date of December 10, 1917, and such additional 
applications as have since been developed, are included in a report 
submitted to the U.S. Emergency Fleet Corporation on April 20, 
1918, by Capt. James Caldwell, of the Admiralty. Also, a résumé 
of current British welding practice is to be found in a Paper entitled 


=< 


= 


‘** Notes on Welding Systems,” read before the Institute of Engineers 
and Shipbuilders of Scotland on January 22, 1918. 
The systems of electric welding which are now being employed 


to a limited extent, with every prospect of considerable further appli- 
cation in the fabrication of ships are :— 


1. Resistance welding, comprising (a) butt, (6) spot, and (c) line 


methods. . 


2. Arc welding employing either bare or flux covered metal elec- 
trodes. 

These several methods of welding are briefly referred to hereunder : 

Butt Welding. 
bars, &c., transverse to the length of the pieces. It is suitable for the 
joining of bars which constitute the longitudinal members of a 
concrete ship, but the service applications in a shipyard are limited. 

Spot Welding.—This method has been largely used to unite sheets 
or thin plate where a continuous weld or joint is not required. Work 
so welded is united by a line of small welds or spots, and may be 
compared to flush riveted work. Further developments of this 
method, which comprise the riveting of much thicker plates as re- 
quired for the hull of a ship have been applied in America recently. 

It would appear that spot welding is eminently suited to replace 
riveting and caulking to a very large extent in the future. 

Line Welding.—This method is somewhat similar to spot welding; 


with a continuous line jointure which is obtained by passing the steel 
between roller electrodes. 


Arc Welding.—It is of interest to note that, whereas arc welding 
with bare metal electrodes has until quite recently been almost 
exclusively used in America, the flux-covered metal electrode has 
had most extensive use in Great Britain. 


_ (a) With the bare metal electrode system of arc welding an arc 
ls struck between a rod of metal and the work. The heat then 
generated at this point melts a small pool on the parts to be welded, 
and additional metal is deposited from the electrode in a molten 
state, thereby forming a firm union between the new and the old 
metal, if certain precautions are adopted to ensure even application 
and the prevention of porous metal due to excess of current. To 
prevent oxidation the metal rod is sometimes coated with a sleeve 
of insulating material which decomposes with the heat and surrounds 
the molten metal with an inert gas. 

(b) The flux-covered electrode system of arc welding most com- 
monly used in this country provides for the metal electrodes being 
encased in a flux composition which becomes molten at the arc, so 
that the added metal is at no time exposed to oxidation. When 
properly applied, this flux forms a silicate slag of suitable viscosity 
which floats on the metal surface until removed when cold by 
tapping with a small hammer and using a wire hand brush. Arc 
welding, whether carried out with bare or flux-covered electrodes, 
has a wide application to ship construction and repair. 


RELATIVE SUITABILITY OF Eacu SYSTEM oF ELECTRIC WELDING TO 
Sarr WORK. 

For carrying out spot welding alternating current is necessary. 
The supply voltage is immaterial, as a transformer forms part of 
each machine. With spot welding it was formerly understood that 
the metal adjoining the weld became very brittle when subjected to 
vibratory stresses, the line of jointure between plates containing & 
layer of oxide, which considerably weakened the weld, and difficulty 
Was experienced in obtaining sufficient adhesion. However, with 
recently developed machines provided with gear to give sufficient 
pressure to close the plates and by the use of increased current, the 
latter difficulties have been overcome, whereas crystallisation does 
not occur to any appreciable extent with thick plate work. 

A spot welding machine suitable for thick plates is a heavy tool 
Weighing several tons, and is therefore most efficiently employed as a 
stationary plant It is therefore recommended that in the first 
instance spot welders be confined to the fabrication of internal ship 
parts. Spot welding work may be made more or less watertight by 
reducing the spacing of the spots even to the extent of making 
adjacent welds overlap. When spot-welding bulkhead plates and 


This method is applicable to the welding of rods, , 


\ 


metal electrodes are effective with direct current supply, provided 
the voltage and current at the arc is kept within the desired range. 
To obtain reduction in the line voltage a motor generator or rotary 
balancer must be employed.§ 


Alternating Current.—Bare metal electrodes are not now suitable 
for use with alternating current, although there are certain develop- 
ments afoot, such as the “ Holstag ” transformer, that would seem 
to make it possible to use bare electrodes from alternating -current 
supply. The results obtained with flux-covered electrodes are, 
however, quite satisfactory, and particularly good penetration 1s 
secured with certain types of electrodes. With the latter the supply 
may be taken direct to the arc through a ‘‘ Holstag ” transformer, 
or 110 volts may be obtained with a static transformer, the current 
regulation at the arc being maintained by a regulating resistance in 
series. 

RELATIVE CONDITIONS. 


As regards the respective merits of bare and flux-covered metal 
electrodes for arc welding, apart from electric supply conditions, 
these are considered below. 

Tensile Strength.—There is no reason why a correct weld by either 


method should not be made to approach the strength of the original 
plates 


Ductility.— By virtue of the annealing properties of the slag and 
the absence of oxidation in added metal, the flux covered electrode 
is superior. 

Quality of Metal.—The flux may be made the vehicle of consti- 
tuents which will give desired characteristics to the added metal. 
Porosity or piping will also be reduced by the use of flux-covered 
electrodes. | 

Cost of Power and Equipment.—The bare metal electrode is the 
cheaper if connected direct to the general electric supply system. It 
is, however, more usual practice in America to provide an auxiliary 
machine with substitutional resistance or other regulating features 
to give the correct current at the arc, whereas with flux-covered 
electrodes no such refinement is necessary. 

The power required and the cost of the equipment vary with the 
number of welders in use, the character of the work and the method 
employed. The larger the number of welders in simultaneous use 
the more closely the total power needed will approximate the sum 
of the averages, so that installations providing for many welders 
are relatively less costly in regard to power plant than small installa- 
tions, with only few welders. f 


W ELDING VERSUS RIVETING. 


By climinating the routine of marking out, punching, rehammer- 
ing and caulking, to say nothing of the planed butt straps and 
insertions at watertight joints, there is ample margin to cover the 
cost of similar construction by means of electric welding until the 
process is standardised, when costs would be further reduced. 

The most important point in favour of extending the use of electric 
welding is the reduction in amount of labour as compared with the 
present charge under this head, which is :— 

]. 25 per cent. for barge, tank and deck structure. 

2. 50 per cent. for smith work. 

3. 75 per cent. for selected details. 

Furthermore, superfluous material in the form of overlapping 


rivei plates and of angles and brackets would be considerably 
reduced. 


Wood-Lined Iron Tubes.—We observe that the shortage 
of essential metals in Germany has led to the introduction of 
the ingenious device of using iron tubes with a wood lining, 
instead of tubing of copper, brass, lead, vulcanite, &c. The 
wooden lining is said to act as an adequate provection against 
corrosion. Reference is also made to its value as an insulating 
medium in protecting against extreme heat or cold. Junctions 
are made by means of V-shaped projections which fit into 
corresponding notches. 
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The Electrician. Perhaps the desirability of co-operation and muta 


FRIDAY, AUGUST 36th, 1918. ` support among British firms is the lesson which it is mos 

Bditorial and Publishing Offices: — difficult to inculcate into the minds of those who ar 

8, BOUVERIE STREET, LONDON, E.C. 4. responsible-for trade policy. Before the war we fear there 

Telephone: City 9853 (4 lines). Telegrams: “ Benbrotric Fleet London.” were many who preferred to see a contract go to a foreim 

firm than to one of their own countrymen. Contracts 

accordingly went to foreign firms and British industr 

M hat are the Lessons of was the poorer. This seems to be one of the most difficuk 

eye ° opo lessons to learn, for the simple reason that as a nation we 

the Br itish Scientific prefer individualism to co-operation ; but we hope never 

et ele theless that this point will have been appreciated by the 

Pr oducts Exhibition ? time the present world struggle comes to an end. To 

Tee oe ee th k ha beeen those who think otherwise we would commend a study 

& tne bast two or three Weeks we nave reterred ab ofthe ramifications of the A.E.G., and ask them to consider 

some length to the British Scientific Products Exhibition, how sadimidual efor t t sarah 

cae tothe ouble at Kines Collewe.. The individual eftort can expect to compete against whuli- 
E OT OPER to PES Bee sale organisation 

avowed object of the Exhibition is educational—to stimu- 5 l 

late public interest and confidence in the capacity of British 

science, combined with industrial enterprise—and with this- 


e e e ° s 
object in view frequent lectures have been given. To be Reviews. 
more explicit, it may be said that the lessons the promoters TR ' a 
have in view are, firstly, that the Government of this Sonora BaT OP Sar eS noA (Pongo Hilh Rosia 


country were mistaken in allowing us to become dependent The title of this book hardly gives a correct impression ii 
upon other countries for essential products; secondly, its contents. We expect to find descriptions of the machiner, 
the tacit acceptance of the idea that Germany was in many boilers, &c.. which are actually in the station. Very litt: 
ways superior to this country 18 unjustified ; and, thirdly, however, appears on these subjects, most of the book ben: 
the idea that our scientific men (using this term in its devoted to the distribution system. 

widest sense) were not equal to those of Germany is un- The first section gives definitions of a large number of term 


founded. Now, inthe short space of four years, all this has occurring in connection with the system, and the next fire 
been changed; we are no longer dependent upon other sections deal with the different factors necessary in ar 
Countries T . eer: the various problems connected with the supply, which are 
untries for essential products, and our scientific men defaced Gi dhe Standardisation. Rules of. the American (EL 


gaat pga oa R T that i Erendi t No fewer than six of these factors are explained very fully. 

US 18 bhe aspect OF Chings bhat 18 Most readily apparen”, The great feature cf these sections is that after an explanation 
which is*evident to the man in the street ; but is this of the particular factor in words, one or more numerial 
really all we have to learn? What will happen when the examples are worked out in illustration. This greatly er 
days of “ piping peace” return, when the rigorous law of hances the value of the explanations and makes them ver 
supply and demand holds sway once more, when the simple. n 
question of price once again becomes predominant, and The next three sections treat the general principles of circut 
when possibly there is no bias in our favour in the shape of design, continuous current circuits and alternating-currett 
protective legislation? It is only then that we shall circuits. Calculations of the voltage drop in transmission 


know whether the experience of these troublous times lines, the size of cable, &c., are given, and numerous examples 
again appear. Areas of wire are shown in circular mils, but 


on ven pa cr or whether old ideas i h G it is simple t convert them to a measure more fam-iliar in this 
e ressons which are Dy no means So apparent, ub Wea country. The tables of reactance are worked out for 60 cycles. 

nevertheless are to be seen by those who look beneath the jus it is, of course, not difficult to rewrite these for 25 or 30 

surface are, firstly, that no industry can be strong unless cycles. 

making good profits; secondly, that industrial research Section 10 deals with the transmission and distribution ù 

is essential if proper progress is to be made in competition electrical energy mcre from a descriptive standpcint. After 

with other countries; and, thirdly; that co-operation and discussing the choice of voltage, &c., sub-stations and the 


mutual support among British firms is far more beneficial arrangement of the feeders are described. a 
than cut-throat competition. The first of these lessons Sections 11 and 12 describe very fully the types of Dm 
is, of course, contrarv to Socialistic ideas that dividends protection apparatus and automatic voltage-regulators usual! 


= PIME met with in practice. 
are a form of robbery, and it is even contrary to the views Section: 13 deala with awiteh boards endl awitch gear Duli 


held by some comparatively responsible people in this it only occupies 30 pages, the information is not very full. 
county Any such idea would, of course, be scouted by Some of the diagrams could be made considerably larger with 
those who wish to put all means ot production into the advantage. They are very difficult to follow in their present 
hands of the Government, for to them a substantial divi- form. 
dend is not an index of prosperity. The last five sections are devoted to prime-movers ani 
The placing ot industrial research in its proper position boilers, and also include three pages on transformers. The 
is somewhat equivalent to giving the scientist a fair chance, whole of these sections occupy only 66 pages, so that the 
but it also involves the education of the financial element information is rather scrappy, especially as steam, gas, oil an 


in our industries, and this is what is really necessary. It water are all considered. 
: : The first 12 sections, however, make the book of great value 


is quite useless having scientific men, whether pure scien- TEE orican authors 
tists or technologists or engineers, capable of the best toe eee = A can think 
work, unless those who direct the financial destinies of our of, so that engineers in this country are apt to put them on 
manufacturing firms do not see the importance of industrial Sne side as not applying to the comparatively small plants 
investigation. The idea that every investigation in the in their charge; butin this book the examples are all of qu 
works must bring back its financial return within six moderate plants and voltages, such as are usually met with u 
months must disappear. this country. R. G. J. 
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A. Short Course in Elementary Mathematics and their Applica- 
tion to Wireless Telegrapby. By S. J. Wiutuis. (London: 
Wireless Press, Ltd.) Pp. 182. 3s. 6d. net. — 

The 


The title of this book is somewhat unfortunate. 
contents are a mixture of elementary algebra, geometry and 
trigonometry in no particularly defined order, and the applica- 
tion to wireless telegraphy is not at all obvious. Certainly 
there are a few examples of an electrical nature, but not a great 
many, and they apply equally to any branch of electrical 
engineering. The principles of wireless telegraphy require for 
their complete understanding a knowledge of mathematics 
much more advanced than anything the author treats of here, 
and the student will not have a very great equipment for this 
purpose from his use of the book. 

As far as the text itself is concerned, the book is very similar 
to many others fat present on the market under the title of 
practical mathematics, and there does not seem much need for 
the introduction of another one of the same type. On the 
whole, the work is well done in an elementary way. The order 
is not all that could be desired. Geometry precedes algebra, 
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whereas, we think, the opposite is preferable, it often being 
very convenient to make use of algebraic argument in geo- 
metrical problems. 


The idea of a differential coefficient is introduced in the last 
chapter, though the method of its introduction is not a good 
one. There is no such thing as a “ limit” mentioned, and to 
speak of the “ ratio ” dy/dx is very misleading. The average 
student would think of it as the ratio of two finite quantities 
dy and dz, particularly when he sees further a statement of this 


_ kind :— 


by '6a=30r' =dy idx. 


If we are to have the calculus introduced at all, it is advis- 
able that it should be done as soundly as possible within 
reasonable limits of difficulty. Apart from this one matter of 
the treatment of differentiation, the rest of the book is quite 
satisfactory, and should prove of use to students who are 
intending to become wireless operators, and for whom, we 
imagine, it is intended. H. C. K. 


National Physical Laboratory. 


The annual report of the Executive Committce of the National 
Physical Laboratory was submitted to the General Board at the 
annual meeting on June 25. The following are amongst the features 
of.physical and electrical interest :— 
_ On Nov. 23, 1917, His Majesty the King visited the Laboratory to 
inspect the numerous branches of work undertaken for the Ministry of 
Munitions, the Admiralty, the Air Ministry and other Government 
Departments. The King evinced the keenest interest in the various 
investigations and the testing work, and expressed high appreciation of 
the valuable part played by the Laboratory in connection with the war, 
as well as of its very successful development since the date of his previous 
visit in 1902. 

An account is then given of the development of the Laboratory 
between the years 1902 and 1918. 

The Committee record the loss by death during the past year of three 
prominent members of the General Board and of the Executive Com- 
mittee—Sir John Wolfe Barry, Mr. Duddell and Mr. Tyrer. 

The Committee express their appreciation of the services rendered to 
themselves and to the Laboratory by Sir Alfred Kempe, the Treasurer 
of the Royal Society, who has acted as Treasurer to the Laboratory 
since its inception and has been unsparing in his attention to its interests. 
_ The recommendations made at the last meeting of the General Board, 
in June 1917, with regard to the future control and organisation of the 
Laboratory and its relations with the Committee of the Privy Council 
for Scientific and Industrial Research were accepted by the Research 
Committee, which has undertaken the responsibility for the finance of 
the Laboratory, leaving the control of its scientific work and researches, 
as heretofore, in the hands of the Royal Society. That control will be 
exercised, as in the past, through the General Board and the Executive 

Committee, and the representatives on the General Board of the great 
Technical Institutions will enable the Laboratory to maintain with them 
that close relationship which has proved so valuable and so essential to 
the success of the work. The terms of the modified scheme of organisa- 
tion are printed as an Appendix. The new scheme requires the presenta- 
tion to the Research Department in December of each year of an Annual 
Report and programme of future work. It will thus be necessary in 
future to hold a meeting of the General Board in December. 

_ The Committee feel that it is of the highest importance that the 
interest of individuals and firms in the work of the Laboratory towards 
the advancement of science and technology should be fully maintained. 

A plan accompanying the Report shows additions to the site of the 
Laboratory as well as proposed new buildings. Buildings under con- 
‘struction on the new ground are the new Aeronautics Building and the 
Gauge workshops. The third of the additional buildings at present under 
construction will provide accommodation for the testing of glass volu- 
metric apparatus. Formerly such apparatus was largely procured from 
Germany. Its manufacture has now been taken up energetically in this 
country, and the Committee of the Research Department dealing with 
the matter is anxious that the standardisation of such glassware in large 
quantities should be undertaken by the Laboratory without delay. 
Space will also be available in this building for an optical workshop. 
This is needed in order that small mechanical alterations of telescopes, 
binoculars and other optical instruments may be made at the Laboratory 
to facilitate the rapid supply of these instruments, and save dilay from 
the reject ion of instruments owing to slight mechanical defects. 

The foundry in the Metallurgical Department has been doubled in size 
to provide space for the increased work on light alloys, as well as for the 
optical glass research. It is hoped that the addition of a third storey 
to the Metallurgy Building will be proceeded with at an early date. 
An extension of the Engineering shops is required, and additional 
accommodation is necessary in the Heat Department and Tank Building, 


It is hoped that these matters may receive attention during the present 
year. 

The Committee has recently been approached by the Board of Trade 
in connection with the work of the Electrical Standards Laboratory of 
the Board. The maintenance of dual systems of standards is un- 
economical, and the new position of the Laboratory in relation to the _ 
Research Department renders it easier for the Laboratory to be recognised 
for this work by the Board of Trade. ‘Ihe issue of fresh Orders in Council 
relating to the place of custody of the standards and other matters is 
alone necessary. The officer in charge of the Board’s Laboratory has 
recently retired, and in view of the proposed change the vacancy has not 
been filled. In cases in which the formal approval of the Board of Trade 
is required for action, the Director will report to 'the Board and the 
officers of the Board will act on this report. | 

A scheme of testing clinical thermometers has been arranged with the 
War Office, under which each individual thermometer is tested, rejected 
instruments being destroyed. The average number of rejections is now 
less than one-half per cent. Tt is understood that it will shortly be made 
compulsory that every clinical thermometer sold shall have passed the 
Laboratory test. 

A number of researches are in progress for the Research Department. 
These include the optical glass research, investigations in the engineering 
department relative to the transmission of heat from hot surfaces to 
fluids in motion over them, and a research on oiliness for the Lubrication 
Committee. Experiments on the silvering of mirrors have been com- 
pleted. A research on the properties of various building materials, in 
which the Laboratorywould co-operate with the Local Government Board, 
is projected. For the Engineering Standards Committee experiments are 
being made on methods of notched bar impact testing, on the efficiency 
of electric heaters and hot plates, and on the heating of the sockets of 
Goliath lamp holders, with various investigations relating to screw 
threads. For the Institution of Mechanical Engineers, alloys research 
work is proceeding, together with a research on hardness. For the 
Institution of Electrical Engineers investigations are in progress into the 
heating of buried cables and the corrosion of lead covered conductors. 


Considerable developments have occurred in the work undertaken for 
the Advisory Committee for Aeronautics, and the Committee has ap- 
pointed three Sub-Committees which sit regularly, and other Sub- 
Committees have been constituted from time to time to deal with special 
matters. 

The matter of the magnetic disturbances at the Laboratory which have 
occurred since the electrification of the London & South Western Railway 
was referred to arbitration, and the award of the Arbitrator, given in 
December last, is to the effect that the disturbances oxceed in magnitude 
the limits laid down in the Act under which the electrification was carried 
out. The further steps that will be necessary to give effect to this award 
are receiving attention. 


¢ The Committee note with pleasure the awards of the O.B. E. to Mr. G. 
S. Baker, Dr. J. A. Harker, Mr. C. C. Paterson and Mr. F. E. Smith, and 
the M.B. E. to Mr. S. W. Attwell, Mr. B. P. Dudding and Mr. R. Wolfen- 
den, all memebers of the staff, and they also cordially congratulate 
Mr. F. E. Smith on his election to the Fellowship of the Royal Society. 
The important work he has done in the redetermination of the funda- 
mental electrical units is well known, and the high accuracy attained in 
this work was rendered possible only by a combination of wide knowledge 
of physics with exceptional experimental ability. Mr. F. E. Smith and 
Mr. Sears have been promoted to the rank of Superintendent and 
Mr. Selby has been nominated Secretary to the Laboratory, with equi- 
valent rank. Until the end of the war Mr. Campbell will remain in 
charge of the Electrical Measurements Division, while Mr. Paterson 
retains full control of the Electrotechnics Building. 
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The number of members of the staff now on military service is 49, 
of whom 12 hold commissions. 

The Committee’s Report then refers to the reports made to the 
Director by the Heads of Departments, of which abstracts will be given 
later, and statistics showing the numbers of tests made in the last 
three vears are set out in tabular form. 

Dealing with the Accounts, it is stated that the expenditure of the 
Laboratory includes salary of Director £1,500, scientific and technical 
staff £63,300, secretarial and clerical staff £7,700, equipment £3,350, 
materials, stores and miscellaneous £11,400, additional staff and ex- 
penses £2,500. Services rendered for other Government Departments 
are estimated as follows—Admiralty, £19,500; Air Ministry, £28,350; 
Ministry of Munitions, £10,000. Services to a large amount are rendered 
by the Office of Works, the Stationery Office, the Post Office, &c., and 
the cost of these appears in the estimates of the respective Departments, 
while the expenditure on the gauge work—a very considerable sum— 
will fall on the Vote of Credit. On the other side the fees received from 
private sources and certain payments from other Departments are 
estimated to produce £11,250. s 

The income for the year was £103,978. 18s. 5d., while that for 1916-17 
was £70,896. 14s. 3d. By far the greater part of this increase is due to 
the work for the Ministry of Munitions—mainly the gauge testing. The 
receipts under this head have risen from £19,783. 14s. 9d. to £39,609. 
13s. 10d. The ordinary test fees have increased from £23,657. 9s. 2d. 
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to £27,381. 9s. 6d., while the grant in aid of Aeronautics Research 
including a balance carried over from 1916-17,has been £18,937. 6s. 10d., 
as against £14,068. 18s. lld. Expenditure has grown from £67,0%. 
10s. lld. to £100,784. lls. 9d., and the credit balance is £3,194. 68. 8d., 
compared with £3,802. 3s. 4d. last year. The staff has risen from 42 
to 532, while the salaries have increased from £5,409. 9s. 2d. to £78,282. 
ls. 8d. 

The following subscriptions and donations have been received :— 
Institution of Mechanical Engineers (for alloys research), £200 : Institu. 
tion of Electrical Engineers (buried cables research), £250: British 
Aluminium Co., £500. 

Lady Rücker has presented volumes from the library of the late 
Sir Arthur Rücker, F.R.S. 

Grants for special researches made by the department of scientific 
and industrial research, either direct, or through the institutions named : 
optical glass research £1,250, transmission of heat from surfaces to fluids 
flowing over them £158. 6s. 3d., alloys research (for foundry extension 
and equipment) £604. 15s. 10d., lubrication research £115. 

Through the Institution of Mechanical Engineers: alloys research 
£400, hardness research £66. 5s. Id. 

Through the Engineering Standards Committee : methods of notched 
bar impact testing £215. 19s. Id. 


(To be continued.) 
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British Scientific Products Exhibition. 


(Continued from page 361.) 


ELECTROMAGNETIC ORE SEPARATOR. 
For a number of years the manufacture of electromagnetic separa- 


tors for feebly magnetic ores has been practically the monopoly of 


two German firms. The RAPID MAGNETTING MACHINE Co., of Bir- 
mingham, has now developed a separator wl.ich possesses features of 
considerable interest. Briefly, it consists of a travelling band which 
passes over two electromagnets, mar ked N, S in Fig. 5. As shown 
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Fia. 5.—DIAGRAM OF ELECTROMAGNETIC ORE SEPARATOR. 


by the diagram, there are two horizontal revolving iron discs of larger 
diameter than the width of the belt, which are placed above the belt 
and over the electromagnets in the position shown. These become 
magnetised to an extent depending on their position and according 
to the distance above the belt. In the arrangement as shown in the 
diagram, the disc 4B will be less highly magnetised than the dise CD. 
Consequently, only the more highly magnetic particles will be 
attracted by AB, and will be carried beyond the width of the belt ; 
here, the overhanging part ot the disc being no longer magnetised, 
it will cease to attract the particles, which therefore drop off. The 
dise CD will be more highly maynetised, and will therefore deal with 
the more feebly magnetic particles that still remain. The particles 
will he attracted at 4 and B and at C and J), so that four separations 
are thus obtained by twe dises. It is, of course, possible to use more 
than one pair of electromagnets and more than one pair of discs, 


so as to obtain further separations. A view of a complete 3-disc 
machine is seen in Fig. 6. 
AUTOMATIC CONTROLLER FOR ELECTRIC FURNACES. 

WATFORD ELECTRIC & Mrc. Co. have an exhibit which illustrates 
certain recent developments in the manufacture and use of automatic 
electric motor control gear. This class of labour saving appliance 
has naturally been in considerable demand during a period which has 
introduced in large numbers semi-skilled and unskilled employees 
who are required to operate control gear for electric motors. An 
ingenious type of automatic motor starter for direct-current supply 
forms part of the exhibit. These starters have one solenoid only, 


Fia. 6.—VIEW OF A 3-Disc ELECTROMAGNETIC ORE SEPARATOR. 


which when energised bv a push button, float switch, pedal switch 
or pressure gauge closes a single pole circuit-breaker. This makes 
and breaks the motor circuit, and is provided with a magnetic blow- 
out and carbon break, and in turn operates a rFeostat bar, which 
cuts out of the armature circuit the starting resistance in a large 
number of steps. The latter operation is retarded by an electrical 
device which ensures that the starting period is extended or shortened 
as the load on each occasion of starting ia heavier or lighter. Further, 
with this construction, the de-energising of the operating coil ensures 
the return of the starter to the “all resistance” position, which 
is more difficult to secure when .the rheostat is of the face plate 
contact type, in which a friction contact is necessary. 

The main exhibit, however, relates to antomatic control gear con 
nected with the regulation of electric are furnaces. This Company 
has supplied all the equipments on a large number of electric furnaces 
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installed since the outbreak of war, the regulator being of the 
'** Thury ” type as exhibited. 

Recently, however, an entirely new construction of regulator has 
been patented by the Company and its engineers, which is illustrated 
by a panel fully equipped for the control and regulation of one elec- 
trode of a furnace. The equipment. provides for— 

(1) Hand or automatic current control for the electrode. 

(2) Superimposed control to prevent. excessive overload cutting 
off the supply, and to prevent dipping of electrodes in the charge. 

(3) Automatic adjustment of load from full load to one-fifth 
load by current regulation. 

(4) Device to prevent excess pressure on and breaking of 
expensive electrodes. 

The construction of the equipment to fulfil the above conditions 
shows considerable attention to detail which has resulted in the 
production of á very strong but sensitive regulating device and 
substantial motor control gear, such as is necessary for operating 
under steel works conditions. 

There are also exhibited interesting photographs of electric 
furnaces, one illustrating a Héroult furnace as installed by 
Messrs. Campbell, Gifford & Waitc, one an Electro-Metals furnace 
as supplied by Messrs. Electro-Metals (Ltd.), and a Greaves-Etct-.ells 
furnace, as supplied by Messrs. T W. Watson & Co. (Sheffield), Ltd., 
all of which use cither the “ Thury ” or the “ Watford Regulator ” 
as described above. 


ELECTRICAL INSTRUMENTS 

Messrs. EVERETT, EDGCUMBE& Co, show a number of instruments, 
among which may be mentioned small size ammeters and voltmeters, 
which they term their “ dwarf ” pattern, since the diameter is about 
24 in. Instruments of this size used in this country have hitherto 
been largely, if not entirely, of foreign manufacture and mostly of the 
moving iron type; these were unreliable, and had an inaccuracy of 
anything between 10 per cent. and 50 per cent. Messrs. Everett, 
Edgcumbe have come to the conclusion that the moving iron type 
must be unsatisfactory, and they have. therefore, developed these 
small size instruments as moving-coil and hot-wire instruments, 
provided with front or back terminals, as desired. Anew instrument 
of interest by the same makers is a frequency meter of the deflectional 
type. Resonance or vibrating reed type instruments are also made, 
and are very useful for laboratory work; but for switchboard use 
the deflectional type has some advantages. Such instruments, of a 
crude form, were made some years ago, but a fresh demand has led to 
a further study of the problem, and the present instrument is the 
result. Among its advantages may be mentioned independence of 
variation in voltage, which may vary to the extent. of 40 per cent. on 
either side of the normal. Also the indications can be easily read 
at a distance, the scale being particularly open around the working 
point. These instruments are supplied for use both on the usual low 
frequencies and also for high frequencies, such as are employed in 
wireless telegraphy. A rotary synchroniser is shown of smaller 
Size than used hitherto; it indicates how much the machine is out 
of step, as well as the exact moment of synchronism. This firm.is 
also making a feature of reverse current relays as distinct from 
reverse power relavs. It is pointed out that relays dependent on 
power often fail to act because when a reversal takes place there is 
always a lerve drop in power owing to the fall in pressure. At 
present there is a tendency to simplifv matters and to use a simple 
relay actuated by current instead of power. It may interest our 
readers to know that Messrs. Everett, Edgecumbe have always 
manufactured their own springs, although practically every other 
maker of electrical instruments depended upon purchased springs, 
which were largely, if not wholly, of foreign manufacture before the 
war. It has been necessary to enlarge the department dealing with 
this part of the manufacture. These springs are of non-ferrous 
metals, and can be readily supplied of any strength and of any 
electrical resistance. Reference may also be made to the photo- 
meters by these makers, which are well known, the Trotter photo- 
meter being used largely by those interested in street illumination. 
Another illumination photometer, called the Luxometer, is useful 
for contractors who wish to obtain a definite illumination in rooms 
or halls for which they may have secured a lighting contract. 

Messrs. EVERSHED & VIG‘ OLES show examples of their well-known 
testing and other instruments, among which may be mentioned the 
Dionic water tester. This has been found particularly useful in 
determining the contamination of water by measuring the conduc- 
tivity, and appeals to those who employ sea water for condensing 
purposes. Knowing the normal conductivity of the condensed 
water, a variation in this figure gives immediate warning of con- 
tamination by sea water entering the condenser, and thus trouble 
from this cause may be stopped by minor repairs without waiting 
for further and more serious developments. 
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There is also an exhibit by Messrs. CROMETON & Co. of their 
well-known potentiometers and other testing instruments. 


Messrs. ISENTHAL & Co, have an exhibit of resistances for field 
regulation and laboratory purposes with which our readers are 
familiar. These are now manufactured in this country, and parti- 
cular attention has been paid to the tield type of resistance which is 
made mostly for mounting at the back of the switchboard with the 
operating spindle starting from the panel. In order to increase 
their output the makers now use many die castings, and the design 
is such that the various types can be built up from standardised 
units, 

A convenient form of optical pyrometer known as the * Wedge ” 
optical pyrometer is shown by the OPTICAL PYROMETER SYNDICATE. 
The heated body of which the temperature is to be determined is 
viewed from specially constructed prisms by means of a telescope. 
These prisms are moved by a mechanical device until a point is 
reached where the image disappears and all light rays are quenched. 
The temperature can then be read on scale. Each instrument is 
calibrated to cover a range of 400° C. or 800°C. 


INSULATING MATERIALS. 


Another direction in which this country was largely dependent 
upon Germany before the war was that of insulating materials. We 
notice among cxhibits which fall in this category that Messrs. ABBOTT, 
ANDERSON & ABBOTT show several examples of their insulating cloths, 
which we described in Tue ELECTRICIAN of November 23rd last. 
This firm is in a position to turn out 750,000 yds. of finished cloth 
per annum, and we understand that this material is being used largely 
by Government departments for work connected with aircraft, 
agriculture, traction, &c. 

The DAMARD LACQUER COMPANY show a number of examples of 
moulded insulation made up with synthetic resins. This material 
is supplied in the form of powders, which are moulded under heat 
and pressure; the resulting material is strong, both mechanically 
and from the dielectric point of view, and is known under the name 
“ Formite °” Examples are also shown of rods obtained from the 
synthetic resin alone without he use of “fillers.” Insulating 
varnish is also supplied. 


Messrs. ERINGID, LTD., show samples of Erinoid which is now used 
as a substitute for the German product “ Galalith” It is non- 
inflammable, easily worked, and may be usea in place of ivory, 
ebony, celluloid, &c. The thinnest sheets are 2mm in thickness 
and the smallest rods are 6 mm. in diameter 


Messrs. FLEMING, BIRKBY & GCODALL appear as new manufacturers 
in this class of work. The firm are already well known as makers 
of overhead line material for electric traction work, including all 
kinds of'strain insulators, but their present development is connected 
more particularly with moulded insulation for general electrical 
work. We understand that kecn and constant research work has 
been put in on Birkby’s moulded insulation during the last four years 
with very gratifying results. Many difficulties have been success- 
fully overcome, and an insulation produced having quite remarkable 
properties, of which the following may be mentioned :— 

Specific gravity, 1:33 to 2-0. 

Di-electiic strength of base material, 500 volts per mil, or 
20,000 volts per millimetre. 

Tensile strength, 4,000 Ib. to 6,500 lb. per square inch. 

Unaffected by temperatures from 100°F. to 2,000°F. 

Has no softening point. 

Unaffected by water, weather, 
ordinary solvents, live steam, Xe. 

Is not combustible. 

Not affected by surface condensation. 

Chemically mert. 

Not brittle. 

Extreme accuracy in moulding. 

Made in various colours. | 

Contains nothing harmful or anything that will damage 
metal parts. 

Stated to be something entirely different and superior to shellac 
and similar gum compounds, hard rubber, ebonite, fibre, &e. 

There is, of course, a wide field of use for an insulation of this 
character, and the firm point out that one or other of the different 
grades will be found suitable for practically all clectrical require- 
ments. We are asked to state that at present, due to large quan- 
tities of Government work, very little if any new business can be 
taken on for moulded insulation, but inquiries from interested firms 
will be welcomed. 

Messrs. H1GH-TENSITE(LTD.) show some good examples of “ High- 
tensite ” mouldings with metal insets, which we descr‘bed in these 
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columns recently. The dielectric strength is stated to be over 
20,000 volts per mm. The material is non-hygroscopic and non- 
inflammable ; it does not carbonise under sparking and has a wear- 
ing surface equal to that of brass. It is, therefore, particularly 
applicable to magnetos. 

An extensive exhibit is alsoshown by MICANITE & INSULATORS CO., 
and comprises examples of micanite and built-up paper insulation 
which is sold under the trade name of *“ Paxolin.” This is made up 
with phenol-formaldehyde varnish, and is shown both as sheets and 
cylinders. There are also examples of micanite commutator rings, 
micanite tape, &c. 

The IMFROVED SCLIDITE Co. have an exhibit of “ Solidite,’ 
which is a substitute for ebonite. 


(To be concluded.) 
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Labour Notes. 


(BY OUR LABOUR CORRESPONDENT.) 


The strike amongst the women employed on the London "buses, 
which spread to some provincial towns, and the strike which imme- 
diately followed on it amongst the women and some of the men who 
work onthe London tube railways, are in their origin precisely similar 
to the recent revolt of the women teachers in London. At the base of 
the trouble is the demand for ‘‘ equal pay for equal work.” This ques- 
tion is one which, owing to the gradual encroachment of women upon 
what had been regarded as men’s work, has greatly exercised the minds 
of those in the trade union movement. In the recent strikes the matter 
was brought to an issue on the question of equal war bonuses for men 
and women. Inthe case of women conductors, it was understood from 
the first that they were to receive the same wages as the men they 
temporarily replaced. But in subsequent advances the arrangement 
has been broken, and in the wages awards which have been given the 
additional remuneration has been less for women than for men. The 
London women teachers objected to this process when applied to them, 
and it looked as though they would cease work to enforce their demand 


‘for equal treatment. The ’bus women actually did so, and the ‘ tube ” 


women, on the same issue, struck work also. 

This question of women’s work is not so simple from the worker’s 
standpoint as it would appear to be. It raises difficulties which are by 
no means new ; indeed, they are old-standing problems. Let us try to 
view the situation as the trade unionist conceives it. Women in industry 
have for the most part in the past been birds of passage, employed in the 
intervening years between leaving school and getting married, to which 
latter event the majority look forward. Earning a living is not as a 
rule so serious a proposition to a woman as it is to a man with family 
responsibilities; and in most industries women have not organised 
themselves. They have sold their labour at a cheaper rate, and thereby 
become a standing menace to the male worker’s standard of life. Even 
when women were not employed on the same work as men they were 
regarded as potential competitors, and in any case the lower wages 
which female workers received were an impediment to any improvement 
in the economic position of the men. Now, though working-men are 
strongly conservative in many respects—and the general employment 
of women in industry is a matter on which they have been conservative 
—the root difficulty in their minds, and the reason for the opposition at 
times to the employment of female labour, has been the under-cutting 
of men’s wages. Hence the view which the trade union movement has 
adopted of “ equal pay for equal work.” 

Now let us look at it from the side of the women. The extension of the 
franchise has given several million women the vote, which is a symbol 
of the new importance of women. They are ceasing to regard themselves 
as an inferior kind of being for whom inferior treatment is natural. 
Moreover, it is to be remembered that the war has robbed the women of 
this country of husbands and potential husbands. A larger number of 
women than previously will need to support themselves, and perhaps 
dependents as well. This means that there will be fewer ‘ pocket 
money ” wage earners in the future. It is often argued that women are 
much more economical than men, and that they require less money to 
live upon. But if they perform the same work and get less wages for 
it than men obtain it merely means that the employer profits by the 
thrift, economy and more modest standards of women. he is able to 
pay men a definite wage, and he pays women less for the same work, he 
is simply putting the difference into his own pocket. It may be that 
under an ideal industrial system those em ployed should be paid according 
to their needs ; but at present the wage level is based on no such prin- 
ciple, and women are now arguing that the employer has no right to 
apply it to their case and to profit by it. 

The principle of ‘‘ equal pay for equal work ” is well established in the 
cotton industry, where the women receive the same “ piece rates ” as 
the men. But the general application of the system clearly involves 
surmounting a good many practical difficulties. One thing is certain, 
however, women workers are becoming much more articulate and self- 
conscious, and the men, in defence of their own standards, will give 
greater and greater support to the women in their demand for “ equal 
pay for equal work.” The new movement amongst women, the growth 
of women’s trade unionism, and the probable extension of Trade Boards 
in those industries where women are largely employed, will at least com- 
bine to end the sweating of female workers, which in the past has been 
an intensely black blot upon the industrial system. 
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The I.M.E.A. and Goal Economy. 


The following are abstracts of a letter sent to the Coal Controller 
on Aug. 6 by the hon. secretary of the Incorporated Municipal 
Electrical Association (Mr. H. Faraday Proctor) and the reply on 
behalf of the Coal Controller, dated Aug. 8, 1918, in regard to the 
matter of coal supply. 

In the letter to the Controller Mr. Faraday Proctor says the slack 
coals now being supplied contain a considerably larger percentage of 
ash, and also a larger percentage of fine dust, than used to be the case, 
a larger quantity is required to produce the same quantity of electrical 
energy, and the additional transport required to deal with the large 
increase of useless matter locks up thousands of railway wagons 
and barges. The output of existing boilers is considerably reduced, 
and much more boiler plant is required to be manufactured to deal with 
the power demands. The suggestion has been made that all coal should 
be crushed to a standard size, sav, 2 in., which would result in the even 
distribution of the dirt amongst all users. A larger percentage of smalls 
or slack is made in the average household by the process of hand breaking 
than would prevail if the coal were broken by mechanical means. The 
Council view with alarm the recent great and rapid depletion of the 
stocks of coal held by electricity supply undertakings. Deliveries are 
being still further restricted, and failures of supply may occur at snr 
time. Supplies of electrical energy should be maintained at all costs. 
It is suggested that in order to do this preference in coal deliveries 
should he given to electrical undertakings, so that a minimum of at 
least three weeks’ supply may be kept in stock. The opinion is ex- 
pressed by colliery managers that the present shortage could be practi- 
cally met if the eight hours day is suepended, and the men allowed to 
work nine-and-a-half hours a day. This would probably increase the 
present output by 20 per cent. 

In the reply on behalf of the Controller of Coal Mines, Mr. D. WiLsox 
{technical adviser to the Controller) says: Owing to the large number 
of miners who have been withdrawn from the industry for military 
service, and increased demands for fuel for munition works and other pur- 
poses, all collieries are working under considerable pressure, and it ìs 
unavoidable that a larger percentage of ash and fine dust shculd be 
turned out than uscd to be the case. The difficulties referred to by the 
Association have been fully realised by this Department for a very con- 
siderable time, and every effort is being made to effect an improvement. 
For several months a representative from the Production Department 
has been detailed to take up with the collieries, and with the miner 
themselves, the question of effecting an improvement, particularly in 
slack fuels, and there have been numerous instances where, as a result 
of definite complaints, some improvement has been effected. One of 
the objects of the Department in endeavouring to obtain from electric 
power stations a monthly record of the average calorific value of the 
fuel they receive is to secure a valuable guide to assist them in dealing 
with this question of deterioration. It is inefficient to carry much «f 
this low grade fuel over long distances, but at the present moment the 
shortage of coal of all descriptions is so pronounced that it is not possible 
to make arrangements for only the graded and better quality fuel to 
be supplied. Wherever this can reasonably be done, suitable arrange- 
ments will be made. There are practical difficulties in the way of in- 
stalling crushers at the collieries just now, but that aspect of the case 
shall have consideration. The whole question of coal stocks at electric 
power stations is under review. and every effort is being made to ensure 
that in the very near future at least three weeks’ stock shall be on hand. 
The requirements of the electricity supply industry will continue to 
receive special consideration. 


Patent Record. 


SPECIFICATIONS PUBLISHED. \ 
The [along abstract from some of the specifications recently published have been 
specially comp, ed by Messrs. Mewsaurn, ELLIS & PRYOR, Chartered Patent Agents, 
and 72, Chancery-lane, London, W.C. , 
Whenever the date applied for differs from the date on which the application was lodged 
at the Patent Office he former is given in brackets after the title. 
1918 SPECIFICATIONS. 


117,638 Dekker. Process for the electrolytic deposition of metals. (21/4/17.) (Patent 
of addition not granted.) 

117,639 Lucas & Bregpen. Dynamo-electric machines. (23/4/17.) l 

117,644 Sr. HeLens Caste & Russer Co. & Wuite. Locking or securing devices for 
electric fittin (18/6/17.) 

117,647 oie o: (C.E. Co.) Braking systems for electrically-driven vehicles 

117,658 Pratt Bros. & Co. & Corin. Apparatus for use in electroplating articles or 
pieces having holes. (23/7/17.) 

117,676 Cuivers & MARTER. Insulating composition for magneto distributors and for 
other purposes. (26/7/17.) 

117,682 Hosiey. Methods of forming and treating electrical coils. (27/7/17.) f 

117,705 Girrorp & NALDer Brcs. & THOMPSON. Indicating devices for electrical 
measuring instruments. (13/8/17.) 

117,712 Hupp & Wion. Electrical point detectors for railways. (23/8/17.) 

110,912 Comp. PHogERusS. Electric pocket lamps. (28/10/16.) 

117,758 Lucas & EcoiIncTon. Electric vehicle and other like lamps. (10/11/17.) 

117,769 aa NGAP for operating switches for tram roads in mines, quarries or the 
i e (123; ) 

113,616 McKenzie. HoLLAND & WastincHousg Power SicNat Co. Electric relays 
particularly for railway traffic controlling apparatus. (20/2/17.) 

117,784 E Dynamo-electric machines. (22;6/17. Divided application 08 

117,786 Icranic ErectRIc Co. (Cutler-Hammer Mfg. Co.) Electromagnetic lock-out 
switches for use in motor control systems. (6/3/18.) 

114,834 McKenzie HoLLAND & WESTINGHOUSE Power SIGNAL Co. Manufacture of 
commutators. (16/3/17.) 

117,441 AuToMATIC TELEPHONE Mro. Co. Automatic telephone systems. (9/7/17.) 


! 
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APPLICATIONS FOR PATENTS. 
Nots.—Names within parentheses are those of communicators of inventions. 


July 9, 1918. 
11,216 Hicurigtp. Water actuated electrical switch. 
11,230 BritisH WESTINGHOUSE ELEcTRIC & Mra. Co. Relays. 
11,231 AyscoucH. Instrument for teaching Morse a!phabet and transmitting messages 
automatically by Morse code. 
11,232 Hay, Raven & WeATHERILL. Electric generator. 
11,252 KNow_es. Telegraphing apparatus. 
July 10, 1918. 
11,279 Simon & Wittiams. Couplings for electrical conductors. 
11,296 air ait ITALIAN ANSELDO & Co. Electrical control of gun movements. 
, Italy.) 
11,301 Lonpon Evectric Firm, Morpey & Huaues. 
jectors. 
11,304 Forrester. 
11,317 BLACKSTONE & CARTER. 
engines. 
11,336 LEACHMAN. 


Electrical searchlight, &c., pro- 


(Burgess.) Cone-heating elements for electric heating apparatus. 
Operating magneto in reversible internal combustion 


Electric lamp flashers. 


July 11, 1918. 
Hees GARRARDS, RAILING & WILSON. Electric motor starters. 


1 
11,370 Norris & Ocitvig. High-tension adjustable firing spark conductor. 
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Volunteer Notices. 
LONDON ARMY TROOPS COMPANIES VOLUNTEER ENGINEERS. 


Headquarters : Balderton-street, Grosvenor-square, W. 1. 
Officer Commanding, Lieut.-Colonel C. B. CLAY, V.D. 
Orders for the Week. ` 

Captain of the Week.—Capt. W. Darlet Bentley. 

Next for Duty.—Capt. E. G. Fleming. 

Sunday, September 1.—Commandant’s Parade. Waterloo Station 
8.45 a.m., opposite No. 9 platform, for work at Esher. Dress, 
drill order, without rifles. Midday and tea rations to be carried. 

Monday, Sept. 2—Friday, Sept. 6—Drills as usual. 

Special Notices.—All drills will take place at Headquarters unless other- 
wise stated. The M.O. will attend for the medical examination of 
recruits on Thursday evening at 6.30 p.m. 


Gommercial Topics. 


a 


The Swedish Export Trade. 

At the present time the commercial community of Sweden is paying 
close attention to the organisation and development of the export 
trade of the country. 

At a recent meeting of representatives of the most important industrial 
Organisation in Sweden, a central Council of 22 was formed for the 
Swedish export industries. The Council is to serve the interests of 
Swedish export industries in a more thorough way than has hitherto been 
possible with existing organisations. The formation of the Council is 
stated to have been occasioned by measures taken by foreign countries 
for encouraging their exports after the war, particularly by Germany. 
The Council will “follow commercial political measures in foreign 
countries which may affect Swedish export, and consider what action 
should be taken to strengthen the position of Swedish exports in the 
near future. The object to be aimed at is, by means of collaboration, 
to obtain the most favourable export prices, &c., and in general to create 
an expert organisation which can be consulted when the question of 
drawing up new commercial treaties comes up.” 

In order to promote Russo-Swedish commercial relations, a company 
is being founded at Petrograd (with the support of the Russian Export 
Chamber) for carrying on both an export and an import trade, for 
organising a permanent exhibition of Swedish goods at Petrograd, &c. 

Another company has been founded by leading Swedish banks for sup- 
plying credits to foreign countries. It hasissued its first loan of 10,000,000 
kronor in bonds, which are redeemable not later than April 15, 1921, and 
are to be sold at par. Asa cover for this and future loans, the company 
is to obtain bonds, to the same amount as the loan, from foreign banks 
for credits granted to them. The banks are to be furnished with the 
security of foreign States or municipalities for at least 20 per cent. higher 
than the bonds. The guarantee fund furnished by the State, moreover, 


provides a collateral security for the bond loan. 
* * * * 


Organisation of Australian Industries. 


A conference was recently held in Melbourne to consider Mr. 
Hughes’ scheme for the organisation of Australian trade and industry. 

There were 60 delegates, representing all the States, and most of the 
principal organisations in Australia concerned in trade or industrial 
questions. The conference approved unanimously of the broad prin- 
ciples of Mr. Hughes’ proposals, viz., that trade and industry should be 
organised, and a committee was appointed to frame the details of a 
scheme. In Mr. Hughes’ scheme industrial associations of industry will 
be the units of the scheme of organisation. The producers in each 
industry will form an association, whose objects will be economic, and 
confined within the limits of its particular industry. Its function is to 
advise upon all the circumstances of the industry, including production, 
distribution, sale and finance. Each association will have its council, 
which will be directly in touch with the General Council of Science and 
Industry and the Department of Commerce and Industry. 

The Government proposes to place the science bureau upon & per- 
manent basis, appoint first-class men of high qualifications in charge, and 
give it such financial backing as is necessary to ensure its success. Through 
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it the technical schools and colleges and the universities and genera 
schools will be linked up. Pending the appointment, of a temporary 
General Council decided on by the conference, a committee of seven has 


been appointed. 
* * $ * 


Financial Assistance for Mining and Metallurgy. 


The National Metal and Chemical Bank, which was formed a few 
months ago, has issued a circular giving particulars of the progress 
made, its policy and scope of operations. 

It is stated that the bank has acquired extensive interests in under- 
takings producing iron ore, coal and the principal non-ferrous metals, 
and through its associated concerns is in a position to arrange for smelting 
and refining lead ore, zinc ore, hard zinc, &c., and to supply all descrip- 
tions of manufactured lead, zinc and alloys. The bank is also interested 
in chemical undertakings producing dyes, sulphuric acid, &e. The bank 
has a call upon the services of a large staff of engineers and chemists 
having wide practical experience of the various processes of metal and 
chemical production, and it is desirous of fostering metallurgical and 
chemical enterprises in any way inter-related with the base metal industry. 
The bank is prepared to advise on mining operations, metallurgical pro- 
cesses, the erection and organisation of works connected with any do- 
partment of the base metal industry, &c. It will also be prepared to 
render financial assistance in connection with contracts secured by com- 


paratively small concerns or by brokers. 
* * * * 


New Zealand’s Industrial Development. 


According to the report of the New Zealand Government on 
industrial conditions of the Dominion, there were 4,670 manufac- 
turing and industrial establishments in New Zealand in 1916, com- 
pared with 4,402 in 1911. 

There were 57,823 persons employed, comp red with 56,234 in 1911. 
Power employed in industries is given at 146,041 H.P., which were pro- 
vided by 6,041 separate power installations, of which 2,231 were operated 
by steam, 236 by water, 809 by gas, 239 by oil and 2,516 by electricity. 
The use of electricity has increased very rapidly from 1,084 installations 
in 1911 to 2,516 installations for 1916, and the outlook was stated to be 
very promising for a marked increase in the use of electric power in the 
Dominion. 


—— e - 


Electricity Supply. 


Extensions. 


Colchester.—The Corporation has received sanction to a loan of 
¢5,188 for additional plant for the electricity works. 

Glasgow.—The equipment of the Corporation’s Dalmarnock power 
station is nearing completion, and the Electricity Committee is 
visiting the works officially to-day (Friday). 

Maidstone.—The Corporation has applied for permission to 
borrow £22,007 for extensions of the electricity undertaking. 

Middleton.—The Corporation is applying for sanction to the hor- 
rowing of £7,500 for cable, plant, &c., in connection with the con- 
version of the electricity works into a tranaforming station for dealing 
with a bulk supply from Manchester. 

Nottingham.—The Corporation has failed to obtain Government 
sanction to the purchase of the proposed new generating plant for 
its Trent Side station. 

Whitstable.—Blean Rural Council has given permission to the 
Whitstable Electric Co. to erect overhead wires in the Council’s area 
for supplying current to Whitstalle-cum-Seasa! ter. 


General. 


Chesterfield.—The Corporation has decided to take a bulk supply 
of electricity from the Staveley Iron & Coal Co. and to stop 
generation at its own works. 

Dublin.—The Dublin Industrial Development Association has 
decided to send a deputation to ask the Coal Controller to endeavour 
to modify his demand for the reduction of coal consumption, as the 
consequent reduction of output of electrical energy will render it 
difficult for manufacturers to carry on their business. 


Electric Power in Rolling Mills.—At the meeting of the Sheffield 
Forge & Rolling Mills Co. on Thursday last the chairman (Mr. C. E. 
Siddall) made a statement as to the progress made with the adoption 
of the electric drive in the company’s works. 

The electric mills, which the company had been putting down for the 
last two years, were not yet running, as they had had great delays in 
getting the necessary permits. He hoped the first mill would be started 
within a week. Their adoption of electric driving had been very ad- 
versely criticised, chiefly by people who knew nothing about it, but who 
were the first to copy them immediately they got going. In adopting the 
electric drive they were adopting the right thing. There never was a 


` better illustration of that than in the fact that that morning they were 


running their electric sheet mill, in spite of the coal strike. If they had 
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had the two electric mills running it would not have mattered about the 
rest of the works—they would have been able to satisfy the wants of 
everybody. They had given the electric drive a fair trial. and it had 
proved successful. The sheet mills had paid for themselves dunng the 
three years that they had been running. Their running cost was less than 
that of steam. They intended gradually to electrify the whole of the 
works, and this would not mean any diminution of dividends, but rather 
the opposite. 

When the time came for reorganisation and reconstruction, the 
Sheffield Forge would not be found in the background. When the time 
came customers need have no anxiety about the filling of their require- 
ments. They would be well filled, and the Forge would be in a position 
to compete, and to help their customers to compete, with any concern in 
the country. 

Greenock.— The salary of the burgh electrical engineer, Mr. F. H. 
Whysal!, has been increased by £100 per annum. 


Increased Charges for Electrical Energy.—The charges for current 
are being increased at the following placcs :— 

Hereford charges are increased 5 percent. The charges have increased 
by 50 per cent. during the war. 

Wolverhampton Electricity Committee has increased its cherges to 
ordinary consumers not under contract by 15 per cent. 

Salford Council’s charges from Sept. 1 will be increased from 20 to 
30 per cent. over pre-war rates for lighting, 30 to 50 per cent. for power 
and heating, and 15 to 35 per cent. for traction. 


Limavady (Ireland).— Work is proceeding in connection with the 
equipment of electricity supply works in Limavady. The Town 
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currency) to the account of the Minister of Transportation and 
Public Works, in addition to the 1,000 contos (about $250,000) 
authorised by Decree of Nov. 8, 1917, to be expended in the im- 
provement of the telegraph service in Brazil. 


Montevideo Telephone Service.—A petition. extensively signed 
by subscrihers of the Montevideo and National Co-operative 
Telephone Companies of Montevideo, has been presented to the 
President asking him not todelay longer the enforcement of the law 
of December, 1915, reorganising the postal, telegraph and telephone 
services, as regards the creation and financing of the national 
telephone, as the companies are unable to improve their services 
on account of the said law. 


Imperial Notes. 


Australasia.—The Australian Department of Commerce and 
Industry and the Science and Ipdustry Bureau have appointed their 
principal executive officers. 

The Director of Commerce and Industry will receive a salary of £1,500 
per annum, and he will have the assistance of expert representatives of 
primary and secondary industries. Trade representatives are to be 
appointed overseas, and through them the aim of the department will be 
to open up new markets. The department will occupy itself generally 
with shaping a policy for expanding trade, improving methods and es- 
tablishing new industries. l 


The Director of the Bureau of Science and Industry will receive ə 
salary of £1,250, and this branch is being formed into a permanent 
institution, to take the place of the Advisory Council that recently con- 
cluded its labours. The object of the Government in creating this 
institution is to initiate an extensive scheme of scientific research in 
connection with, or for the promotion of, primary or secondary indvs- 
tries in the Commonwealth. 

‘he Industries Committee of the New Zealand House of Representa- 
tives reports that it has had under consideration a proposal from Mr. 
Thomas Waddell, of Christchurch, to establish an electric plant for the 
melting of scrap steel. The Committee recommends the remission of 
Customs duty on the materials required for the erection of an electric 
furnace. 


Hall and streets are to be lighted electrically in the coming winter. 


Nenagh (Ireland).—An electric supply undertaking for the town 
i8 proposed, and the local gas company is having estimates prepared 
for the work. 

Provisional Order Applications.—The following applications are 
being made to the Board of Trade for electric lighting orders :— 

Ellesmere Urban Council, Electrical Distribution of Yorkshire (for 


Luddenden Foot), Halifax Corporation (for Luddenden Foot and for 
Mytholmroyd). 
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Electric Refuse Wagons at Glasgow.—In the report of the Glasgow 
cleaning department for the vear ended May 31 the following figures 
are given showing the cost of running electric and other refuse 
wagons. 

Two Edison 2-ton electric vehicles were put into commission on 
Dec. 13, 1916, and May 1, 1917, respectively, and have proved efficient, 
dependable, economical and easily driven. Two more have been ordered. 
Cartage by the electric vehicles cost 3s. 5}d. per ton, compared with 
4s. 64d. for petrol and 48. 1}d. for horse traction. The petrol vehicles 
compare unfavourably with the electric and horse vehicles as to cost 
on account of the numerous stoppages necessary. Extensive repairs 
to the petrol vehicles have been required, and the high running cost is 


due to some extent to their having been out of commission on several 
occasions. 


Glasgow.—The Tramways Committee has decided not to increase 
the tramway fares. 


Tramway Economies.—On the Ist prox. the penny fares on the 
Yorkshire (Woollen District) Tramways are to be raised to 14d., and 
the number of cars run is to be reduced. It is thought desirable that 
long journey passengers should be given the preference in regard 
to accommodation on the cars. 

On the Keighley tramways, about one-third of the stopping places have 
been abolished. Two or three of the railless trolley routes are not in uee 
owing to the difficulty of getting the motors repaired. 

Huddersfield Council has decided not to run tramcars on Sundays 
while the present restriction of coal continues. 


Telegraphy and Telephony. 


Argentine Wireless Station The following are extracts. from a 
recent Presidential Decree regarding the installation of a high power 
wireless station in the vicinity of the City of Buenos Ayres :— 

Having regard to the application by the Pan-American Wireless Tele- 
graph & Telephone Co., of Delaware, asking for epproval of plans and 
site of the high-power radiographic station for which that company holds 
the concession, the general plans presented by the company, and the site 
of the station, are approved conditionally. A further extension of time 
of 18 months is conceded within which to comply with the requirements 
of Article 1 of the Decree of June 20, 1916, the parts of the Decree of 
Sept. 14. 1915, which say “ to establish direct radiographic communica- 
tion with New York, United States of North America, employing the 
modified PoulSen system,” should now read “to establish direct com- 
munications with New York or any other point bevond the South American 
continent, employing the modified Poulsen system, or the Alexanderson 
system, or the Marconi spark system, in order to produce continuous 
waves, or any other system which may be more efficacious for the object 
in view.” 

Brazilian Telegraphs.—The President of Brazil has authorised 
the opening of a credit of 600 contos (about $150,000 American 


The Hydro. Electric Power & Metallurgical Co., Electrona (Tasmania), 
which utilises 3,500 E.H.p. from the State Hydro-Electric Dept. and 
manufactures 5,000 tons of carbide per annum, is expected to double 
that output before long 


Federated Malay States.—The annual report of the Mines depart- 
ment states that in 1917 there was a falling off in the machinery in 
usc in the mines of the Federated Malay States, probubly owing to 
the difficulty of obtaining machinery in England or Australia. 

The only new plant of any magnitude installed during the year was 
the lin Bentong Co.’s hydro-electric power plant and electrically- 
operated dredge. The following figures show the driving power in horse- 

wer used in the mines, the 1916 figures being given in parentheses : 

team, 23,748 (24,810) ; steam-electric, 2,420 (4,255) ; hydraulic, 18,524 
(17,911); hydro-electric, 4,395 (3,549); suction gas, 1,794 (2,203); 
oil engines, 2,692 (3,851); oil-electric, 2,003 (1,495); total, 55,576, 
(158,074). 


Foreign Notes. 


Argentina.— A company is to be formed for the purpose of erecting 
an electric power house for the supply of current for public and 
private purposes at San Javier, Province of Santa Fé. 


Electrical Undertakings in Japan.— <A statistical report showing the 
condition of existing electrical undertakings in Japan (except in 
Formosa, Corea, Saghalin and Kwantung) at the end of 1916 has been 
issued by the Direction General of Electric Exploitations, Tokyo. 

There are 2,617 undertakings, including electric supply 472, electric 
traction 26, electric traction and supply 48, isolated plants 1,946 and 
official plants 125. The primary power is water in the case of 1,199, 
steam 854 and gas 568. Those using e.h.p. transmission (over 3,500 
volts) number 159. There are 172 undertakings with plant capacity 
over 1.000 kw., of which 25 are over 10,000 kw. Only 26 are owned by 
municipalities. The total kilowatt capacity is 703,175, and the total 
length of lines used is 115,363 miles. The traction undertakings have 
1,368 miles of (equivalent) single track, and use 4,077 motor and 415 
trailer cars. Lamps connected amount to 107,907,757 c.p., and motors 
and other electric appliances in use equal 544,518 kw. 


Norway.—\\ hat is stated to be the first Norwegian cable and 
rubber goods factory has recently been erected at Christiania. 

The new factory will specialise in the manufacture of wire and cable, 
as well as in the production (later) of rubber goods, the imports of which 
in 1913 amounted to 6,000,000 kroner (or about £187,500). 


Uruguay.—The concessionaire of the electric lighting and power 
station at Paysandú has transferred the undertaking of tbe Uru- 
guayan Government. 


Water-power in Venezuela.—According to the ‘‘ Engineer,” an 
ambitious project is being organised in Venezuela for the utilisation 
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of water-power provided by the falls near the capital of the Republic, 
which are estimated to produce 30,250 H.P. daily. 

These Naiguata waterfalls have been partially used, developing about 
8,750 H.P. every 24 hours. One of the cataracts is said to be the largest 
but one in the Western Hemisphere, having an available fall of 3,346 ft. 
This is situated about 10 miles from Caracas. The flow of water during 
the maximum of the dry season is approximately 136 gallons per second, 
estimated to be sufficient to generate 8,000 H.p. per diem. A syndicate 
with a capital of $1,000,000 (£200,000), to erect the necessary plant, is 
now being formed, and it is stated that the money will be forthcoming 
without difficulty. 


Miscellaneous. 


Fire.—A fire, which caused damage amounting to between £20,000 
and £25,000, occurred on the premises of W. Canning & Co., electrical 
engineers, Birmingham. 


National War Loan.—The Federation of British Industries has 
invested a further £50,000 in National War Loan. . 


Serap Disposal.—The Ministry of Munitions issued an order on 
20 ult. that every person owning iron or steel scrap shall sell and 
transfer the same whenever required by the Controller of Salvage and 
Stores. Owners must make such returns as are required. 


Sports for the Eenefit of the E lind.— For the third year in succession 
the Bowling Club connected with Messrs. Callender's Cable & Con- 
struction Co.'s `“ Anchor” Works, Leigh (Lancs), have playcd a 
match (on the 17th inst.) with a selected team representing the other 
Bowling Clubs in the Leigh district, the whole of thc proceeds being 
remitted to St. Dunstan’s Hostel for Blinded Soldiers and Sailors. 
Thirty gumes were played, and the “ Anchor” team won by 12 
points. St. Dunstan’s Hostel benefited by over £60. 


Educational. 


F University of Durham (Armstrong College).—In the department 
of mechanical, marine, civil and electrical engineering, naval archi- 
tecture, mining, metallurgy, &c., there are complete courses of 
instruction in preparation for degrees of the University of Durham 
The next session commences on Sept. 23, and particulars of the 
courses may be obtained from the secretary (Mr. F. H. Pruen, M.A.), 
Armstrong College, Newcastle-on-Tyne. 


University of Edinburgh.—The next session commences on 
Oct. 8, and the preliminary or entrance examination is held in 
September. The University provides complete courses in civil, 
mechanical and electrical engineering, qualifying for the degree of 
B.Sc. Eng. 


University of Birmingham.—The session 1918-19 commences cn 
Oct. 1. Courses are provided in mechanical, civil and electrical 
engineering. The full courses extend over four vears, and students 
who enter after matriculation and pass successfully the examinations 
at the end of each year will be entitled to the degree of bachelor of 
science in engineering. Syllabus and particulars of fees, scholar- 
ships, &c., from the Secretary., 


ty Northampton Polytechnic Institute.—The full day courses in civil, 
mechanical and electrical engineering will commence on Sept. 30. 

The courses in civil and mechanical enginecring give a thorough ground- 
ing in engineering work, and, in the third and fourth years, include 
specialisation in various directions, such as automobile and acronautical 
engineering. In electrical engineering, with similar grounding, the 
specialisation is in the direction either of heavy electrical engineering 
or of telegraphy and telephony, including radio telegraphy. The en- 
trance examinations will be held on Sept. 24 and 25, at which three 
a@ntrance scholarships will be offered. There are full and part time 
eourses in technical optics, and an Aitchison scholarship (value £38) will 
be offered in this department at the entrance oxamination. 


Tenders Invited and Accepted. 
Electric Tipping Wagon. 


MANCHESTER Electricity Committee require tenders by 10 a.m. 
Sept. 13 for the supply of a 3$ ton electric tipping wagon. Npecitica- 
tion and form of tender from Mr. F. E. Hughes, Town Hall, Man- 
chester. 


Cables and Wires.* ; 

The Soutu AFRICAN RAILWAYS AND HARBOURS ADMINISTRATION, 
Johannesburg, require tenders by noon Sept. 16 for the supply of 
electric cables and wires and bare copper wire (tender No. 164) during 
1919. Specification, &c., Tender Board, J ohannesburg. 


Electrical Stores. 

Tenders are required by first post Sept. 6 for six months’ supply 
of electrical goods to the Cheshire ( ‘ounty Asylum, Parkside, M ACCLES- 
FIELD, Forms of tender from the Clerk. , 
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CaRNARVON.—The Corporation has accepted the tender of the 
Electric Construction Co. for converting Diesel engine at the elec- 
tricity works to use tar oil, £107. 

SALFORD.—The Electricity Committee has accepted the tender 
of Stewarts & Lloyd» for 16 elbow pipes for boilers at the electricity 
works at £195. ian, ie 

NOUTH SHIELDS.—'The tender of British Insulated & Helsby Cables 
for cable amounting to £1,661. 14s. 7d. (plus £125 for contingencies) 
has been accepted by the Electricity Committee. _ 

SWANSEA.—The Harbour Trustees have accepted the tenders of 
W. Rickard for 24 miles of overhead cable at £147 and Richd. 
Johnson, Clapham & Morris for gal. steel wire at 46s. per cwt. 


Appointments Vacant and Filled. 

A lecturer in mechanical engineering and a lecturer in clectrical 
engineering are required for the Plymouth and Devonport Technical 
Schools. Salary scale £200 to £370. Forms of application, &c-, 
from the Education Secretary, Plymouth Education Authority, 
Applications by Sept. 11. See adrertisement. 

A controlled electrical firm in the Midlands advertises for a man 
with sound technical education to carry out candle power and other 
ciectrical and physical tests. , 
te A charge engineer is wanted for certified undertaking. Turbines 
and water tube boilers. Salary £3. 7s. 6d. per week. Applications 
to the Borough Electrical Engineer, Electricity Works, Bedford. 

A north of England firm require an assistant with knowledge of 
d.c. or a.c. machine design. See advertisement. 


Mr. C. W. Gooden, of Grays, hus been appointed chief electrical 
assistant to Horsham Counc. 


Business Items. 

h We learn from Mr. Herbert H. Berry that he has purchased from 
Messrs. Ferranti Limited the whole of the patents, otock and tools 
in connection with their electric heating and cooking business, Mr. 
Berry has transferred the whole of this heating and cooking business 
to the Jackson Electric Stove Co. (Ltd ), of 38, Blandford-street, 
London, W. Mr. Berry has acquired an interest in and has been 
appointed a director of the Jackson Electric Stove Co. 

General Eleciric-Fraser & Chalmers Amalgamation.—It is now 
announced that as the retention of the mining machinery business 
by Messrs. Fraser & Chalmers (Ltd.) would present so many diffi- 
culties in detinition, it has been agreed that the General Electric Co. 
(Ltd.) will purchase the whole of Messrs. Fraser & Chalmers’ Erith 
works, with all the nianufactures, goodwill, &c. The scope of Messrs. 
Fraser & Chalmers will therefore only consist in future of merchant 
trading. 

Liquidation. 

The British Telegraph Instrument Co. (Ltd.), 179, Clapham-road, 
London, S.W. 9, is being wound up voluntarily, and Mr. J. H. Webb, 
4, Ruskin-walk, Herne Hill, London, S.E., has been appointed liqui- 
dator. 


Companies’ Meetings and Reports. 


Benn Brothers (Ltd.) | 

The 22nd annual meeting of Benn Brothers (Ltd.) was held at the 
offices of the company, 8, Bouverie-street, London, E.C., on Friday last. 
Mr. Ernest J. P. Benn, C.B.E., presided, in the absence of the chair- 
man, Sir John Benn, Bart. 

The CHAIRMAN, in moving the adoption of the report, congratulated 
the shareholders on the very strong position of the company, and referred 
to the success which had attended the arrangements made at the end of 
1916 whereby three other publishing houses had been amalgamated with 
Benn Brothers (Ltd.). The resultant economies in management, 
together with the satisfactory increase in the volume of business recorded, 
had enabled the company to successfully overcome the difficulties asso- 
ciated with the tremendous increases in the price of printing, and par- 
ticularly of paper. The trade and technical press generally had done 
more than its share of war work, and the papers of the company had the 
honour of leading in several movementsof tremendous importance to the 
nation, In the early days the `“ Hardware Trade Journal” probably 
had dene more than any single newspaper in the interests of recruiting, 
and the Hardware Roll of Honour was a proud possession, testifying to 
the success of the movement. "The Electrician” newspaper had led the 
way towards the solution of one of the most pressing of our war needs in 
connection with the transport of materials, and the tremendous increase 
in production due to improved facilities in the handling of heavy goods 
in engineering works, thus enabling women to take the place of men, was 
largely duc to the efforts of that paper. Little need be said in connection 
with “ Acronautics,” which continued to hold its place as the technical 
paper of the aircraft industry, and was undoubtedly the mainspring of 
progressive thought and progress in that important department. The 
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** Fruit-Grower ”’ had been honoured with a message of congratulation 
from Lord Rhondda in connection with its special food production 
numbers, and the increasing ability of the nation to feed itself was due 
in no small measure to the assistance which the “ Fruit-Grower ” had been 
able to render to the farmer, the market gardener and the allotment 
holder alike. Perhaps the most important, although the least evident 
of the work done by their papers, was achieved by the “ Export World,” 
which, thanks to the support of far-seeing manufacturers, continued to 
spread the fame of British industries to the farthest corners of the earth, 
although for the time being so little export business was possible. Re- 
ferring to the future of the trade and technical press, Mr. Benn said that, 
as the war drew nearer to its close the nation was beginning to realise that 
it must look to our trade and our industries for its future salvation. 
Upon them would rest the responsibility for repairing all the wastage, 
making up the arrears and providing for the progress of the future. The 
redemption of war debt, the provision of pensions, the maintenance of 
the standard of living between them constituted a huge task, which could 
only be performed by those responsible for our industrial activities. 
Trade and industry would have a new significance in the future, due to 
the great national needs, and it would enjoy a backing of public opinion 
which had been sadly lacking for generations past. Everything pointed 
to the prospect that the glamour of the professions would fade, and 
society would save its smiles for the producer, because it would be 
recognised that he was the only person who could satisfy the enormous 
needs of the future. We had recently heard a good deal about National 
Service, and that slogan would be adopted in the future ; but would be 
applied not to the work of destruction, but to the work of civilisation and 
construction. The most pressing problem of the immediate future was 
that which concerned the relations between employers and employed. 
When the war came to an end not only would the status of industry 
itself be changed, but the status of the parties to it would have undergone 
a transformation. The workers must be recognised as sharing to the full 
the responsibilities for the progress of our industries. In this respect 
the great movement which was spreading through the land in connection 
with what is known as the Whitley Report deserved the earnest attention 
of all citizens. Two at least of the newspapers of the company were in 
the forefront in this matter. The gas industry, represented by the 
“ Gas World,” had for long had its own way of dealing with the relations 
between employers and employed in connection with co-partnership ; 
while the furniture trade, represented by the “ Cabinet Maker,” had the 
honour of being one of the first of our industries to establish a Joint 
Standing Industrial Council. These new problems, as well as all the 
standing problems of industry, science, education and the improvement 
of machinery, and so on, opened out a vista of usefulness to the trade 
and technical press, and the directors were now engaged in making 
arrangements which should ensure that the papers published by Benn 
Brothers (Ltd.) would do their full share in promoting the spirit of 
progress and prosperity upon which the well-being of the future com- 
pletely depended. ; 

Mr. E. P. HASLAM seconded the motion for the adoption of the report 
and accounts, which was carried unanimously. 


ABERDEEN SUBURBAN TRAMWAYS CO. (LTD.)—The report for the 
half-year ended July 31 shows profit £2,309, the balance at credit of profit 
and loss being £3,923. £1,200 is to be added to renewal and depreciation 
account (making £19,100), and a dividend at the rate of 5 per cent. paid, 
and £1,061 carried forward. 

ELECTRIC LIGHT & POWER SUPPLY CORPN. (SYDNEY) (LTD.)—The 
report of the directors for the half-year ended April 30, 1918, states that 
the revenue was £31,511, and exceeded that of any previous half-year. 
Consumers connected are 5,299 (increase 413). Owing to the difficulty 
of obtaining copper wire, a number of applications for current have had 
to be deferred. The trading profit was £17,919. Interest on debentures 
absorbed £1,644, income tax £1,000, reserve funds £6,354 and dividend 
for the half-year at the rate of 8 per cent. per annum £8,920. 


LISBON ELECTRIC TRAMWAYS (LTD.)—The directors’ report for 1917 
states that, after deducting interest and amortisation due on debentures 
of the Companhia Carris de Ferro de Lisboa, interest on and redemption of 
the debentures of this company, London expenses, &c., there wasanet 
pou of £16,678. 8s. This, added to £9,223. 13s. 7d. brought forward 

rom last year, gave a balance of £25,902. ls. 7d. After placing £10,000 
to depreciation reserve, and paying preference dividend for the six 
months to June 30, 1917, amounting to £12,766. 11s. 10d., the balance, 
£3,135. 9s. 9d., has been carried forward to next year. Passengers 
carried were 79,434,362, compared with 76,620,194 in 1916. There has 
been an unprecedented rise in the prices of coal and other supplies, and 
further increases of wages have had to be granted, the rate of exchange 
has fallen, and owing to strikes and political disturbances the system 
was closed down on several occasions. The directors regret that the 
serious reduction of the profits prevented the payment cf the preference 
dividend for the second six months of the year under review. In June 
of last year a law was passed in Portugal prohibiting any increase in the 
price of season tickets for the duration of the war and six months after, 
unless authorised by the Government, the General Council of the District 
or the Municipality. This law was a direct violation of the terms of the 
company’s concession. Shortly after the new Government came into 
power an arrangement was arrived at with the Municipality, whereby 
the comapny was enabled to raise the rates of the season tickets by 40 per 
cent. as from Jan. 1 last. The whole of this increase was required to meet 
the demands of the men for higher wages. Since the end of the year 
tariff increases have heen made which will help to compensate for the 
ever rising working expenditure. 
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New Companies, &c. 


A. M. T. SYNDICATE (LTD.) (151,149.)— Private company. Reg. 
Aug. 9, capital £5,000 in 4,500 10% preferred shares of £1 each and 
10,000 deferred shares of ls. each. To acquire patent rights in instru- 
ment for automatically teaching Morse Code, &c. i 

BROWN BAYLEY’S STEEL WORES (LTD.)—Reg. Aug. l, capital 
£800,000 in £5 shares (100.000 preference), to take over the business of 
Brown Bayley’s Steel Works ( Ltd.), and to carry on the business of manu- 
facturers of iron and steel, gas and coke, electric light and heat, chemical 
manufacturers, engineers, &c. First directors are R. Armitage, M.P., 
W. Armitage, Lord E. Hamilton, H. Brearlev and M. R. Mainprice. 

CLIFFORDS (LTD.) (150,828.)—Private company. Reg. June 27, 
capital £2,000 in £1 shares, merchants and factors of aircraft, wireless 
installations, materials, tools, engines and accessories, motor cars, 
electrical generators, switchboards, &c. Permanent managing director, 
Clifford W. Edwards, Peterborough. 

FAR EASTERN DEVELOPMENT CO. (LTD) (150,817.)—Private 
company. Reg. June 26, capital £100,000 in £1 shares, to acquire any 
interest in or option over minerals, shipbuilding and water-power sites, 
rights for developing electric or other power, in any part of the world. &. 

R. F. HAMILTON & CO. (LTD) (150,900.)—Private company. 
Reg. July 4, capital £3,000 in £1 shares, to take over the business of a 
seicntific instrument maker and gear cutter carried on by R. F Hamilton 
as “ R. F. Hamilton & Co”; also manufacturers of and dealers in 
eleotr.cal and other instruments for laboratory and works use, &c. First 
directors are R. F. Hamilton, F. Atkinson and H. Chitty. 

METALLURGICAL RESEARCH CO. (LTD.) (150,914.)—Private com- 
pany. Reg. July 8, capital £3,000 in £1 shares, iron, brass, aluminium 
and metal founders, chemists, metallurgists, electro-metallurgists, 
manufacturers of and dealers in electrical and automobile supplies, &c. 

J. MULCASTER & CO. (LTD.) (151,142).—Private company. Reg. 
Aug. 8, capital £41,000 in £1 shares, to take over the business of a manu- 
facturer’s agent and merchant for mechanical and electrical engineering 
supplies carried on by J. Mulcaster. J. Mulcaster is first director. Reg. 
office: 4, Commercial-buildings, Middlesbrough. 


Receivership. 
FARINGDON ELECTRIC LIGHT & POWER CO. (LTD.)—Notice of ap- 
pointment of W. A. Henderson, 29, Gracechurch-street, E.C.3, as receiver 
on Aug. 9, 1918, has been filed. 
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CANADIAN GENERAL ELECTRIC CO.—<A quarterly dividend of 2 per 
cent. for the three months ending Sept. 30 has been declared. 

COUNTY OF LONDON ELECTRIC SUPPLY OO. (LTD.)— An interim 
dividend at the rate of 5 per cent. per annum, less tax (the same rate as 
last year) has been declared on the ordinary shares for the half- year ended 
June 30. 

FELLOWS MAGNETO CO. (LTD.)—The issue of £40,000 of fresh capital 
in the form of 8 per cent. cumulative participating preferred shares has 
been authorised by the Treasury, and the shares are being offered to the 
shareholders at par. ! 

PARA ELECTRIC RAILWAYS & LIGHTING CO.— An interim dividend 
at the rate of 6 per cent. per annum has been declared on the ordinary 
shares for the past half-year. 

RIO DE JANEIRO TRAMWAY, LIGHT & POWER CO. (LTD.)—A quarterly 
dividend of 1} per cent. has been declared. 

SAO PAULO TRAMWAY, LIGHT & POWER CO. (LTD.)—A quarterly 
dividend of 2} per cent. has been declared on the common stock. 

SOUTH AMERICAN LIGHT & POWER CO. (LTD.)—A dividend of 5 per 
cent. (ls. per share), less tax, has been declared for the past year after 
paying £4,000 off discount on debenture issue. £2,608 is carried forward. 


Thirty-Seven Years Ago. 
[From THe ELECTRICIAN, August 27, 1881. ] 


THe New ATLANTIC CaBLE.—On Monday evening last the tele- 
graph steamer “ Faraday” picked up the shore end of the new 
Atlantic cable, and, having made the necessary splice, proceeded on 
her outward voyage, laying the mid-ocean section. 

ELECTRIC LIGHT FoR TRaINs.—A novel departure has been 
initiated by the Great Northern Railway on which they are to be 
congratulated. Messrs. R. E. Crompton & Co. have contracted with 
the company to fit up a train with the Swan incandescent lamps. 
The result of this experiment will be looked forward to with great 
interest 

A PECULIAR TastE.—-The Carmarthen County Justices have just 
committed an Irishman named Hurley to one month’s hard labour 
for snatching up from a table in an inn, chewing and swallowing 4 
telegraph message, with a shilling wrapped up in it, that was in- 
tended for elsewhere than down his, apparently, capacious maw. 
One month’s hard labour will no doubt do much towards aiding 
digestion of the toothsome morsel, 
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Notes. 


Equal Payments for Equal Work. 


As the result of the recent strike of women conductors of 
the London omnibuses, the Government has appointed -~ a 

mmittee to consider the whole question of equality of pay- 
ment as between men and women. It has been generally 
agreed that there should be equality of payment under present 
conditions ; but in certain awards that have been made this 
has not been taken into account. The question really becomes 
more important, however, in connection with post-war require- 
ments rather than under conditions as they exist at the moment. 
We think it may be said that there is no clear logical reason 
against equality of payment, provided the work obtained in 
every case is the same. It is quite clear that to the employer 
the main thing is to get the workdone. Theoretically it matters 
not whether work is carried out by white labour or by black 
labour, or by man or woman, provided that the final result is 
the same. Actually, however, equality is rarely found, even 
‘between one man and another. It is a difficult matter to 
define equality of work in practice, and undoubtedly very 
considerable variations exist even where the same wages are 
paid. The simplest case is that of piece-work ; and even here, 
although the same rate may be given to two workers, the fact 
remains that the worker who does the larger number of pieces 
per hour is worth more to the employer than the one who does 
the smaller. There are really two cases to be considered. The 
first is that in which women are normally employed, and the 
seconds is where women have replaced men. 
women in the latter case has been due to repetition work, which 
has increased enormously during the war. After the war, 
however, this class of work will necessarily fall off, and it is 
obvious that a woman with a short training cannot maintain 
her efficiency 1f her work is continually varied. Leaving this 
point on one side, however, the fact remains that if women 
are paid a smaller wage than men there might be a tendency to 
retain women, to the disadvantage of the men who return from 
the war. This would lead to a fatal state of things, and pro- 
bably most engineers will agree that equality of payment is the 
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best basis. If this is adopted, it follows that men or women, 
as the case may be, will be employed according to the merits 
which they can display, and not because of any difference in 
wage rates. It must be remembered, however, that on this 
basis there are many points to be taken into account. For 
example, preference would certainly be given to men working 
six days a week as againgt women working four days a week, 
assuming the daily rate of pay to be the same. 


Trade and Reconstruction in Germany. 

In the last issue of the Board of Trade “ Journal ” some 
account is given of the preparations now being made in Germany 
to meet the special conditions which will obtain on the cessation 
of hostilities. It is interesting to note that Economic Boards 
are to be established which are somewhat akin to the Whitley 
Councils. It is not intended to exclude private trade, but to 


set up these boards and to give the industries a form of self- 


government. It is proposed more particularly that these 
boards should exercise control over the distribution of the 
foreign exchange and of tonnage. With regard to the latter, 
the Tonnage Distribution Office of the German shipping 
industry will decide questions of a technical nature, and the 
preference that is to be given to the various goods in shipping. 
Owing to the probability of the scarcity of tonnage, the German 
Government has arranged for a subsidy to be paid to the 
shipping industry in compensation for their war losses, and 
there are to be stringent regulations so that shipping is retained 
and is used, firstly, for the transport of absolutely necessary 
‚imports, such as food and raw materials ; and, secondly, for 
requirements that are purely German and not foreign. The 
Economic Board for the textile trades will regulate the dis- 
tribution of certain kinds of wool and fibres to the cotton 
spinners as substitutes for cotton. In this connection it may 
be noted that, out of 1,700 spinning and weaving factories 
in Germany, only 70 large ones are now working ; in the silk 
trade, out of 45,000 looms, only 2,500 are at work ; in the oil 
industry only 15 out of 720 firms are still active 7 while in the 
boot and shoe trade half the firms have closed down. The 
most important poift to note, however, is that the German 
Government is quite'alive to the problems that will have to be 
faced in reconstruction, and in this country we shall do well 
to see to it that our plans are fully prepared and that the 
Germans do not make use of our methods before we put them 
into execution ourselves. f 


Latent Inventive Capacity in the Workshop. 

Few things are more conducive to harmonious,relafions 
between the management aid the employees in a factory than 
a knowledge on the part of the latter that valuable suggestions 
will be welcomed and rewarded. In the past. speaking 
generally, there has not been much done to invite such sug- 
gestions, and when steps have been taken in this direction the 
results have not invariably been encouraging. But the 
quickening influence of the war has made workers more ready 
to offer suggestions, and the development of technical educa- 
tion will, in course of time, increase their merit. The problem 
is discussed in a recent issue of `“ Engineering.” Three chief 
difficulties are mentioned : (a) The workers’ fear that increased 
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efficiency and greater production may lead to unemployment ; 
(b) the suspicion that such ideas, while welcomed by the 
management, will be resented by the man’s immediate superior; 
and (c) dissatisfaction with the monetary reward for the sug- 
gestion made. The solution of these difficulties is obviously a 
matter for the tact and judgment of the management. Such 
suspicions are human, and will disappear once the confidence 
of the worker is gained. A further question is the selection 
of ideas and the avoidance of irrelevant suggestions. This 
requires patience. It is not enough merely to put up a ‘“sug- 
gestion box ° and leave the rest to chance. The manager 
should explain to workers the kind of suggestions he desires, 
and illustrate this by reference to any valuable ideas sub- 
mitted. 
eer one 

Results Obtained. 

THE figures submitted by “ Engineering ” as typical of past 
experience seem hopeful. The number of suggestions may be 
expected to reach from 6 to 25 per annum per 100 workers. 
Of these, awards may be paid on 35—40 per cent., and it will be 
well for the management to err, if anything. on the side of - 
generosity in this respect. Of suggestions received, it is pro- 
bable that 70 per cent. will relate to improvements in plant, 


? 


tools, &c ; 22 per cent. to organisation and method ; 5 per’ 


cent. to improvement in design of products, and 1 per cent. to 
inventions. The number of irrelevant ideas is estimated at 
the low figure of 2 per cent. If these figures can be regarded 
as typical, they appear anything but discouraging. It is 
naturally to be expected that the percentage of genuine inven- 
tions would be low, but the proportion still indicates that 
workers are influenced rather by sheer practical experience and 
environment rather than by imaginative and creative effort. 
The latter form of suggestion will be fostered by technical 
education and the inculcation of the spirit of research, and we 
believe that a certain amount of such training is desirable, 
not only for the management, but for the rank and file of 
industry. One of the greatest difficulties is the judging of 
suitable rewards. It is seldom that an idea of serious value 
can be made practical without investigation and the expen- 
diture of a considetable sum of money. The average inventor 
is inclined to think that this part of the development is a small 
matter in comparison with his own work, and therefore he is 
often discontented with any reward that is given to him. It 
is, of course, impossible to satisfy cranks ; but there is much 
to be gained by generous treatment and a proper recognition 
of resulting benefits. 
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Industrial Reconstruction Council.—A conference on 
Works Committees will be held under the auspices of, the 
Industrial Reconstruction Council on Tuesday, September 
10th, at 6 p.m., in the Hall of the Institute of Journalists, 
2 and 4, Tudor-street, E.C. 4. The subject will be introduced 
by Mr. Robert Wilson, of the Ministry of Labour, after which 
the discussion will be open. No tickets are necessary. 


Reconstruction Problems.—We have received from the 
Ministry of Reconstruction a small pamphlet compiled from 
the speeches made by the Minister of Reconstruction. Its 
object is to outline in general terms the main problems of 
reconstruction and the way in which they are being approached 
by the Ministry. Such subjects as shipping, raw materials, 
allocation of materials, transport, demobolisation, industrial 
organisation, joint industrial councils, working conditions 
and problems of finance are discussed briefly. The price of 
the pamphlet is 2d., and it is obtainable from H.M. Stationery 
Office, or through any bookseller. 

The National Electrical Code (U.8.A.)—The Executive 
Committee of the National Fire Protection Association has 
decided, upon the recommendation of its Electrical Com- 
mittee, to suspend indefinitely the enforcenent of ‘Rule 26a 
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of the 1918 edition of the * National Electrical Code,” in so 
far as the rule requires the marking of wires and cables by 
manufacturers to facilitate identification of the polarity of 
conductors. 


N.P.L. Volumetric Tests of Scientific Glassware.— We 
recently referred to the series of tests of scientific glassware 
being instituted at the National Physical Laboratory. Some 
fuller particulars of the `“ Class A ” tests are now available in 
a booklet issued by the Metrology Department. The tests 
refer to (1) vessels of ordinary type as used in volumetric 
analysis and in the chemical and physical laboratory, (2) 
measuring vessels for gas analysis, (3) measuring vessels for 
milk analysis and the conditions to be complied with are set 
out in great detail. A scale df verification fees is appended. 


The Value of the Engineer in Russia.—It appears that 
food cards are now to be introduced in Moscow and that there 
are four categories. Whereas those persons who are fortunate 
enough to be in the first category will receive 200 units of a 
given food, those in the fourth category will receive only 
50 units. The first category consi: ts ot m :nua. workers employed 
under specially hard conditions, and it is interesting to note 
that in the fourth category is to be found the engineer. He 
is in excellent company, however, for this class also includes 
heads of firms, merchants, clergvmen, managers of businesses, 
contractors, lawyers, artists, authors, journalists and physicians 
as well as all those who live on the interest on capital, or who 
have no occupation. Evidently in Russia brain power is a 
drug on the market. 


The Search for Metals in Germany.—Recent German 
technical papers contain frequent references to the constant 
search for metals which have become scarce, notably copper 
and now also aluminium. The mineral resources of Serbia 
are already being studied, and in Bosnia waste-heaps of old 
copper workings are being diligently explored. Reference 
is made to the mineral possibilities of Bulgaria, and companies 
have been recently formed to develop the coal beds in the 
regions adjacent to Sofia. German producers of sluminium 
have also been compelled to consider the exploitation of 
bauxite for aluminium in Austrian territory, which the cost 
of transport previously made impracticable. Both Herze- 
govina and Dalmatia are said to be especially rich in this 
commodity . 


Portable Cinematograph Outfits for Salesmen.—In the 
United States the small cinematograph outfit for the use of 
salesmen seems to be gaining in populanty. The device has 
distinct advantages in displaying moving machinery or pro- 
cesses, and may possibly be more used in this country in the 
future. One type described in a recent issue of “ Popular 
Mechanics ” appears to be very compact, occupying in its case 
approximately 7in. by 16in. by 18 in., and weighing about 
19 lb. The illumination is derived from a 250-watt gas-filled 
incandescent lamp, which can be applied to the local electrical 
supply, and it is said that quite satisfactory pictures can be 
obtained at distances of 6 ft. to 60 ft. Itis thus adapted either 
to small or relatively large rooms. A feature is the use of three 
special condensing lenses, by the use of which a large angle of 
luminous flux can presumably be included. The apparatus 
accommodates a standard film up to 1,000 ft. in length. 

Opportunities for Electrical Cevelopment in China.—In 
the American press instances are frequently given of the great 
field for electrical development in China, and a correspondent 
of “ Popular Mechanics ” comments upon the fact that, in the 
province of Chili, Peking and Tientsin were, up to two years 
ago, the only towns supplied with electricity, although there 1s 
a widespread demand. This province has a population of 
about 23,000,000, mainly a thrifty and prosperous class. In 
Tientsin there are several small plants in operation under 
franchises grant-d to various foreign settlements, and a French- 
Chinese concern has a monopoly for the native city. In 
Peking, where there is likewise a monopoly in the hands of a 
single company, the profits appear to be very large, notwith 
standing the fact that the plant is far from efficient. There 1s 
every reason to believe that in many Chinese cities an up-to 
date plant would prove a great commercial success. 
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The Electrical Purification of Gases.—In the `“ Revue 
Générale de EHlectricité,”” Mr. J. Saget recently contributed 
an interesting summary of various processes for removing sus- 
pended particles from gases by electrical means. A method 
recently developed in France by Messrs. Lailler and Gallot 
involves the use of a series of tubes, the increased potential 
gradient at the end of which is counteracted by varying the 
diameter. The efficiency of precipitation is stated to be directly 
proportional to the length of the cylinder and inversely pro- 
portional to the speed of the flow of gas. Fine particles are 
more difficult to precipitate than larger ones, owing to the fact 
that their capacity is less. In the apparatus illustrated two 
different methods are shown. In one case a vertical tube with 
a fine wire down its axis is used, in the other case the dust- 
laden gas is introduced into a horizontal tube with a negatively 
charged wire stretched down its centre. This has the advan- 
tage that the deposited material falls into hoppers in the lower 
wall of the tube, and does not accumulate round either of the 
electrodes or the insulators to which the wire is attached, and 
which are located outside the tube. It is stated that the 
process is being developed by a company, the Sociéte de 
Purification Industrielle des Gaz, and that the materials pre- 
cipitated include arsenic, antimony, sulphuric acid and various 
metals, sulphates, phosphates and oxides. 


Large Refuse Disposal Works in New York.—In the 
“ Engineering News Record” an interesting account was 
recently given of the very large refuse reduction plant installed 
in New York, whereby millions of tons of food-waste material 
are converted into grease and fertilisers. The waste is fed 
by a series of conveyers into 199 reducers in which it is cooked, 
washed and steamed for about 15 hours. Hand labour is 
practically eliminated and the chemical process is such that 
no offensive odours are given off. About 15,000 tons of refuse 
are treated each day, solvent and coal for boilers up to 
3,000 H.P. being necessary. The tankage also discharges on 
to a belt conveyor, after which it passes through vessels with 
screens of progressively finer mesh. A narrow gauge railway 
connects the various sections of the plant; the handling of 
the coal is automatic throughout, and a magnetic separator is 
employed to remove objects of iron. The grease is ultimately 
packed into barrels, the pure and lighter varieties being 
separated from the heavier grease and used for making glycerine, 
soap, candles, &c. The plant is stated to be the largest of its 
kind in the world. / | 


Photometer for Measuring Photographic Densities.—An 
application of photometry which has feceived some attention 
of late is its use for the determination of the density of photo- 
graphic negatives. A useful apparatus for this purpose was 
described not long ago before the Roval Photographic Society 
by Messrs. D. E. Benson, W. B. Ferguson and F. F. Renwick. 
The design of the apparatus itself has nothing very striking 
in it from the photometric standpoint, though it appears well 
adapted for the purpose in view. A Lummer Brodhun cube 
is used to facilitate the comparison of two identical opal 
surfaces, one of which, illuminated by the source at a relatively 
short distahce, receives the film to be tested in front of it, 
while the brightness of the other can be adjusted within wide 
limits. This adjustment is conveniently made by altering the 
distance of a double inclined mirror, the ray of light striking 
the mirror, undergoing double reflection and returning on its 
path. The device has the advantage of doubling the photo- 
metric distance corresponding with a given movement on the 
scale. The source of light requires careful selection. It must 
be of considerable brightness, concentrated within a small area. 
A special filament for the purpose has been used and it is 
suggested that for the darker films, such as those met with in 
X-ray work, the Ediswan “ Pointolite”’ lamp would prove 
particularly satisfactory. It is presumably not necessary to 
maintain the voltage of the lamp absolutely constant as 
measurements are essentially relative. | The authors attach 
much importance to the use of definite numerical data, ob- 
tained photometrically, as a supplement to impressions of 
density obtained through visual inspection. 
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“Direct Reading ’’ Photometers.—Until recently photo- 
metric measurements have been almost invariably made on 
the zero principle, z.e., the apparatus is manipulated until a 
balance is obtained and the corresponding illumination then 
observed on a scale. The ideal apparatus for quick observa- 


‘tions would doubtless be one in which a reading on a dial was 


automatically registered by merely pointing the apparatus 
towards a light-source. This would apparently involve the 
use of so-called physical methods of light-measurement, such 
as the selenium cell, which at present can hardly be said to 
be practicable for everyday use, and involves various funda- 
mental difficulties. But we seem to be moving appreciably 
nearer toward a self-registering apparatus. This 1s illustrated 
by two special photometers, exhibited by the Illuminating 
Engineering Society at the British Scientific Products Ex- 
hibition. The apparatus is shown by permission of the 
Ministry of Munitions and is described as suitable for the 
measurement of fluctuating lights of high intensity. Photo- 
meters of this type may, for example, be readily used to measure 
the candle-power of flares, rockets and similar transient but 
brilliant illuminations. In such cases it is impracticable to 
manipulate the instrument on the zero principle in thé interval 
of time available. Accordingly, recourse is had to the method 
of providing a series of slots or stencilled letters of graded 
brightness, which are illuminated with progressively greater 
brightness, according to their distance from the small lamp in 
the instrument. An observation is then made, without any 
manipulation, by merely observing which letter or slot vanishes. 
A similar device seems to have been independently developed 
in the United States, and in a recent number of the “‘ Trans- 
actions `” of the American Illuminating Engineering Society a 
very compact form of instrument, utilising a series of dots 
of varying brightness, is described. The order of accuracy is 
probably less than that attainable under favourable conditions 
with a good illumination-photometer of the ordinary type, but 
for many purposes it has undoubted advantages. We believe 
that one of the first instances of the application of this principle 
is to be found in Mr. Trotter’s “ grid photometer,” suggested 
by him many years ago, and illustrated in his well-known 
book on illumination. : F 


? 


Obituary. 


ARE y 
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ALD. F. LARARD.—The death is announced of Ald. Frederick. 


Larard, who was for some years Chairman of the Hull Tramways 
Committee, and had been twice Mayor of the City. The deceased 
was 71 years of age. 

Ligvt. L. G. Byxa, M.C.—We regret to record the death from 
wounds of Lieut. Leonard G. Byng, M.C. (Grenadier Guards) on 
Aug. 24. 

Lieut Byng was 30 years of age and was the second son of the late 
Mr. G. Byng. He was a director of the General Electric Co., Anglo- 
Argentine General Electric Co., British General Electric (Australia) 
and British General Electric (South Africa). 
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Arrangements for the Week. 
TUESDAY, Sept. 10th. ; 
JUNIOR INSTITUTION OF ENGINEERS, NORTH-EASTERN SECTION. 

7.15 p.m. At the Mining Institute, Neville-street, Newcastle-on- 
Tyne. Paper to be read on “ Electric Furnaces,” by Mr. C. H. 
Blenkinsop. 

INSTITUTE OF METALS. 

7.45 p.m. In the Rooms of the Chemical Society, Burlington 

House, Piccadilly, London, W. 1. Two Papers will be read. 
WEDNESDAY, Sept. 1Ith. 
INSTITUTE OF METALS. 

4p.m. and 8p.m. In the Rooms of the Chemical Society, Burling- 
ton House, Piccadilly, London, W.1. Several Papers will 
be read. 

THURSDAY, Sept. 12th. 
IRON AND STEEL INSTITUTE. 

10.30 a.m. and 2.45 p.m. At the Institution of Civil Engineers, Gt. 
George-street Westmimster, London, S.W. 1. Several Papers 
will be discussed. 

FRIDAY, Sept. 13th. 
IRON AND STEEL INSTITUTE. 

10 a.m. and 2.45 p.m. At the Institution of Civil Engineers, Gt. 
George-street, Westminster, London, S.W. 1. Several Papers 
will be discussed. 
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Some Applications of Electromagnetic Theory 
to Matter." 


By A. C. CREHORE. 
(Continued from page 373.) 


1X.—Ionising VOLTAGES. 


Without attempting here to give any derivation of it, I will merely 
state that the theory gives a formula uf a very simple kind for the 
voltages that are required to ionise a gas and to start radiation. 
This is limited as yet to gases having atoms with single rings of 
electrons, like hydrogen and helium. A considerable amount of 
experimental work has been done recently on hydrogen on account 
of the interest in it from the standpoint of the Bohr theory. The 
voltages required the tear electrons off from the nucleus and to drive 
them entirely away from the atom, thus leaving the atom charged 
and making what is called an ion of it, can be measured experimen- 
tally. The theoretical formula is 


p? 

V=3-3844 x ~ 
where: pis the number of electrons in the ring and < an integer. 
This subject alone is large enough to occupy the whole evening 
if it were gone into in detail, so we must content ourselves with 
saying that the theory gives all of the values approximately for 
hydrogen that have been observed, including a very recent value 
between 15 and 16 volts, which the Bohr theory gives no account of 
It also gives values for helium much nearer to the observed values 
than the Bohr theory It seems, however, that heiium has not been 
so exhaustively investigated experimentally as hyrdogen in this 
respect. 

X.—-THEORY OF CRYSTAL STRUCTURE. 


Let us now pass to some results of a very different kind that have 
been derived from the general equation. I refer to the theory of 
crystal structure. By means of the X-rays you are aware that it 
has been possible to find the exact location of the centres of the 
atoms of which a crystal is composed. This method was discovered 
by Prof. Laue, and first published in a Paper by Laue, Friederick and 
Knipping. I shall confine these remarks to a few of the simplest 
forms of crystals belonging to the cubic or isometric system. In all 
of these the general arrangement of the atoms is in equilateral 
triangles ina plane. The whole crystal is built up by many separate 
planes of atoms all similarly arranged in each plane. I have brought 
here a number of models to help give you an idea of the space lattice 
arrangement in four of the important classes of crystals belonging 
to the cubic system. Without models it is not very easy to make 
much progress in understanding crystal structure. In each one of 
them you will observe that the fundamental arrangement is the 
equilateral triangle. The several planes of such triangles are related 
in several possible ways, which makes the characteristic differences 
in the resultant space lattice. 


(a) Directions of Axes of Atoms in a Crystal—According to our 
ideas of atoms, each has an individual axis of revolution, being 
determined by the common plane of the orbits of the electrons 
revolving around the nucleus If we fix the attention upon just two 
atoms whose axes point in different directions, the equations of 
electromagnetic force show that there is a tendency of the one atom 
to turn the plane of that of the other until they become parallel to 
each other before complete equilibrium is established. Now the 
angle between the directions of the axes of the two orbits is one of the 
quantities that is contained in the general equation, and unless we 
know the directions of the axes we cannot calculate the force by 
means of that equation. 

Fortunately, it has been possible to find the directions of all 
the axes of the atoms because of the symmetry of the crystals 
coupled with the knowledge that each atom in the whole structure 
tends to turn the direction of the axis of rotation of every other 
atom. Any one atom feels the turning effect of all the others, and 
it is only the resultant of them all that determines the position of 
any given axis. Now, without knowing how much the tendency 
to turn the axis is, it is evident that if three atoms, which are just 
alike, are placed at equal distances from the given atom having 
their axes properly directed, they may annul one another and have 
no turning effect upon the given atom. Without going into the 
history of all the troubles that presented themselves before a solution 
of this question was found, I haye a model which shows you an 
arrangement of the axes of the’ atoms in one of the equilateral 


* Lecture delivered before the American Institute of Electrical 
Engineers, slightly abbreviated. 


triangular planes, and can prove to your satisfaction that this 
particular arrangement makes the total turning moment hold each 
axis in the crystal in just the position indicated by this model. 
In this model there are only four directions of the axes. One quarter 
of them all is parallel to one given direction, a second quarter to 
another, and so for the whole. These four directions are the direc- 
tions of the medial lines of a regular tetrahedron, or, which is the 
same thing, the four diagonals of a cube. I have placed coloured 
strings in the models, one string passing through each atom to 
indicate the direction of its axis in exact accord with the plane 
model. You will find upon studying the models that each of the 
parallel planes has atoms with their axes arranged exactly like the 
plane model. Taking all these planes together you see that every 
atom has the direction of its axis fixed. But, again, you will ob- 
serve that each model can be turned in any one of four different 
positions, so that a different set of planes cach time makes up the 
whole crystal. And no matter in which of these four ways you 
turn the model the relative directions of the axes is precisely the 
same as in the plane model. In doing this we have really counted 
each atom four times, and every time the direction of its axis is right. 
Had some different arrangement of the axes been adopted for the 
plane model it would not have turned out that you could tum 
these models in any one of four directions and then found that the 
individual planes were the same as in the original model. In other 
words the possible number of arrangements of the axes in any plane 
is very limited, and it is my belief that this is the only possible 
arrangement that will satisfy the condition that the turning 
moments shall be zero. 


(b) Order of Magnitude of the Radii of the Orbits.—Having found 
the directions of the axes, but not before, it is possible to apply the 


general equation to determine the total force on an atom due to all 


the rest in the crystal. When the expression for the force thus 
obtained is equated to zero for the stable equilibrium condition, 
the only two unknown quantities that remain are properties of the 
„atoms themselves, viz., the sum of the squares of the radii of the 
orbits of the electrons in the atom in question on the one hand, and 
the sum of the products of the radius by the velocity for each. 

In other words, starting from the known dimensions of the space- 
lattice forms in certain crystals, and knowing the kind of atoms 
there are at each point of the lattice, we may, by an application of 
electromagnetic theory, arrive at some knowledge of the sizes of the 
orbits of the electrons themselves within the atoms. 

Without giving you the process in detail, the results may be 
briefly stated. The sum of the squares af the radii found in this 
way show a gradual increase with heavier and heavier atoms accord- 
ing to a definite curve, but the order of magnitude of the radii lies 
between 10-1° and 107° cm. This agrees well with the value found 
in an entirely different way for hydrogen. t 


(c) Some Kinds of Atoms Show Two Possible Values of Their Radii. 
—This theory has been applied to 20 different crystals, minerals, 
containing in all as many separate elements in different combina- 
tions. The same element, say chlorine or sulphur, occurs in several 
of these crystals. It may be regarded as a confirmation of the theory 
that th® same values are obtained for the same kind of atom no 
matter in which crystal it occurs. This brings out a point of very 
great interest, because the above statement is not universally true. 
For example, the element sulphur occurs in four of the crystals. 
zincblende, ZnS, iron pyrites, FeS,, manganblende, MnS, and 
galena, PbS. We get the same value for the radii for the sulphur 
atom from three of these crystals, but a different value in galena, 
PhS. The numerical relation between the sums of the squares 
of the radii in the two cases is 2413, the sulphur in galena being of 
smaller radius than the others. In a similar manner sever 
other crystals give different values for the same element, 
and they always differ by precisely this same factor 2 
The result is very suggestive as indicating that the same atom may 
have at least two different states, differing in the size of the radi! 
of the orbits, but without affecting the weight. It is possible to see 
by looking back at the equation for the radial force for the n 
ring of two electrons, where there were two roots at each of which 
the radial force is zero, that the more complex equation for aea 
with several concentric rings might give more than two roots, alc 
of these there might be more than one stable position for the radi. 
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This is a thing that we might expect from our knowledge of atoms 
in chemistry. There are different kinds of sulphur atoms, having 
different valencies, and so with some other atoms. It is most im- 
portant to observe though that the weights of these atoms are the 
same. Electromagnetic theory throws much light upon this matter, 
as we shall presently show. 


(d) Rigidity and Bulk—Modulus.—We will conclude the remarks 
on crystals with the statement that the forces which have been 
obtained give a very good reason for the rigidity of crystals, and 
the resistance they offer both to change of shape and change of 
volume. The estimated walue of the bulk modulus is of the same 
order of magnitude as the experimental values. 


XI. Atoms at a Great DISTANCE 


There is another matter to which the general equation has been 
applied, which I have left until the last. although it would have 
been most natural to place it first, as being perhaps the simplest 
application of the equation. The question is what effect will two 
atoms have upon each other according to the equation when the 
distance between them is very large, say one centimetre or more 
It may be shown that all of the electrostatic forces between two 
neutral atoms at a great distance exactly cancel out until we come 
to terms involving the inverse sixth power of the distance. Each 
atom has in effect a zero charge at these great distances, and the 
only part of the forces that we have to calculate arises from the 
motion of the electrons in their orbits. In the final analysis, there- 
fore, to get the whole mechanical force between the atoms, we have 
to find the average mechanical force that one single electron in the 
second atom exerts upon another in the first atom. The total force 
is evidently merely the sum of a number of such expressions, the 
number depending upon how many different pairs of electrons 
there happen to be in the two atoms considered. If it happens, 
as it does, that the force due to any one pair of electrons gives us a 
quantity that is not cancelled out by that due to another pair, we 
obviously get a real resultant force between the two atoms. We 
know that such a force exists in fact, the gravitational force, and 
we should be interested to compare the force given by the equations 
with the actual known force. 


(a) Problem of Two Electrons. Average Force.—In order to solve 
this problem for two electrons only it was necessary to obtain the 
average force between the two electrons taken over a very long time, 
a large number of revolutions. The only way as yet found to do 
this is to develop the equation into an infinite series of powers 
of the distance between the centres of the two atoms, and then 
average the separdte terms. The result is that the series contains 
all powers of the inverse distance between centres, beginning with 
the first power, and so on. Moreover, the force is not in the direc- 
tion of the line joining the centres of the two atoms. This is easily 
understood when it is remembered that the force between the two 
electrons in the original equation is not in this direction. 

(6) Force Resolved Along the Line Joining the Centres of the Orbits. 
—We are interested, however, in the component of the total force 
that is in this direction, and hence the total force has been resolved 
in the direction of the centres. The part at right angles to it does 
not interest us because it will all be cancelled out by the action of 
the electrons in other atoms turned in every possible direction. 

Now it results in the process of resolving the force along the 
centre line, that the first. term of the series, the inverse first power 
term, cancelg out leaving it to begin with the inverse square, and 
higher powers. Moreover, because the distance between the atoms 
is assumed to be great, all of the inverse higher powers are evidently 
negligible, so that the total force varies inversely as the square of 
the distance between the atoms. The resulting force-equation is 
of sufficient interest to give in full. 


F=}e eB {1—(—X sin «+Z cos «)*} r2. (1) 
Here e is the charge on the electron ; B, the ratio of the velocity 
of the second electron, the force of which we are getting, to that of 
light; X and Z are direction cosines determined by the position of 
the centre of the second orbit; « the angle between the directions 


of the two axes of rotation, and r the distance between the centres 
of the orbita. 


(c) Simplification of Result in Case of Two Masses of Matter.— 
Let us apply this equation to two electrons, one in each of two atoms 
of any gas, liquid or solid, crystals excepted. At any given moment 
the axes of the two orbits may be turned in any possible directions 
relative to each other, so that the theory of probabilities must be 
applied, because it is the force on the average that we require. 
When this is done, it is shown that the quantity within the brace 
becomes 2/3, and hence the average force on the first electron due 
to the second becomes the very simple expression, 


F=} ee Barm (2) 
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This expression is in the form of the law of gravitation in two 
respects. First, it always gives an attraction, and second, it varies 
inversely as the square of the distance. Before inquiring into the 
magnitude of the force, let us apply the equation to the only kind 


_ of matter not included above, namely, crystale. 


(d) Attraction Independent of the Orientation of the Axes of a Crystal. 
—We have seen that there are but four different directions for all 
the axes of the atoms in a crystal so far as the theory of crystals 
has been developed. Would we obtain the same result as before 
using these four directions only ? If not, the theoretical attraction 
between two crystals would show some differences at the same dis- 
tance when they are turned about in different directions. The 
experimental evidence is that the gravitational attraction shows no 
difference in any direction, and, consequently, if the force is to be 
identified with that of gravitation, it is necessary that the terms 
involving the directions of the axes in this parenthesis should give 
the same result as above even in the case of a crystal. It has been 
possible to show that they do, and this circumstance is due to the 
fact that the axes in the crystal are all parallel to the four medial 
lines of a regular tetrahedron. 


(e) A New Geometrical Theorem Obtained from Physical Considera- 
tions.—There is an interesting incident in this connection. The 
equation showed that the following geometrical proposition must 
be true if the force is to be independent of the orientation of the 
crystal. “If through any point in space four lines be drawn making 
equal angles each with any other (that is parallel with the four 
medial lines of a regular tetrahedron), and, if from a second point 
in Space, at a distance r from the first point, the four perpendiculars 
be drawn, one to each of the said four lines, then the sum of the 
squares of these perpendiculars is constant for all points at the same 
distance from the first point.” The quantity within the brace 
of equation (1) is equal to the square of one of thesesaid perpendi- 
cular lines. 

The truth or falsity of this proposition was unknown at the time 
of arriving at the conclusion that it must be true if this is the proper 
form for the gravitational force. It has since been proved to be 
true,* and this has added a new geometrical theorem to the list, 
as it was unknown to the mathematicians to whom it-has been sub- 
mitted. This incident of a mathematical theorem deduced in this 
physical way helps to show that we may be on the right track in 
understanding the cause of the force of gravitation. 

We see, therefore, that the force tallies in every way with the 


gravitational force except in the matter of magnitude, which will 
next be considered. 


(f) Magnitude of the Force.—As you have seen above in con- 
sidering hydrogen, we have a knowledge of the probable speed o 
the electrons, and there is nothing else in doubt that we need for 
calculating the force, since the charge on the electron is known. 
Using these known speeds, the force calculated from this equation 
comes out about 10°! times greater than the actual value of the 
gravitational force. This ig an enormous error, and cannot be 


‘accounted for by assuming any mistake in the velocity of the elec- 


tron used. The result is very significant at the same time, because ` 
the calculation indicates a force 103! times greater, not less, than the 
actual existing attraction. It is a more fortunate result than it 
would have been had the calculated force come out the smaller of 
the two, because then gravitation might easily be attributed to 
something else, but, as it stands, we are forced to question the truth 
of the hypotheses that have entered into the case. What are 
they? They are really but two. First, that the atoms are 
structures consisting in part of electrons revolving in circular 
orbits, or approximately circular orbits as you please. Second, 
that the modern Lorentz form of electromagnetic equations applies 
to the case. | 

We are not yet ready on the strength of any electromagnetic 
theory to abandon the idea that electrons describe approximately 
circular orbits within the atoms. It is easier to believe that 
some modification in the present form of electromagnetic theory 
is required. Let us look at the expression for the average force 
upon one electron in a circular orbit due to another a little more 
attentively. We have already seen that the expression gives a good 
account of itself in many ways. It represents always an attraction 
and not a repulsion, and obeys the inverse square law. It also 
shows that, when such forces are summed up for two crystals, the 
result is independent of the orientation of the crystals. In fact, 
it has the right look in so many ways that I have been led by 
natural steps to suppose that some very important, factor has been 
omitted somehow from the Lorentz theory. 


(To be concluded.) 


* The proof is due to Prof. F. W. Owens, of Cornell University. 
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National Physical Laboratory. 


(Concluded from p. 382.) 


The following are abstracts of the Report of the Director, Sir R. 
T. Glazebrook, giving details of the work of the various depart- 


ments :— 


PHYSICS DEPARTMENT. 
I. ELECTRICITY. 
A. Fundamental Units. 


The time of the division has been almost entircly occupied with work 
ofia confidential nature, of which part was connected with wireless 
telegraphy, 

Electrical Standards.—The standards of resistance are in a satisfac- 
tory state. A few Weston normal cells have been constructed, and the 
laboratory standards of E.M.F. have been compared with the standards 
of Japan through the intermediary of some cells brought to Teddington 
by, Dr. Yokoyama. The results are given below :— 


N.P. L. standard 


No. of! Date of ‘ . 
Gell consiruc On: Amalgam. Hg, 50, minus E.M.F. of 
cell in microvolts. 
dll 28°3.1916 | 10 p.e Electrolytic +7 , 
113 n | 7 a +2 
114 99 | 99 99 +4 
Sh. 3 | Nov. 1910 | 12-5 p.c. | Chemical N.P.L. +17 
10 £! ” 99 39 + 12 
l4 a ” 7 9 + 19 
16 a 39 - 99 99 + 10 


Cells Nos. 111, 113 and 114 were brought by Dr. Yokoyama to Ted- 
dington on January 10, 1918. Cells Nos. 3, 10, 14 and 16 were made to 
the N.P.L. instructions by Dr. Shimidzu in November, 1910. They 
have remained at Teddington since that dete. 

The mean difference of 4 parts in one million between the N.P.L. 
Weston cells and those brought by Dr. Yokoyama is very gratifying. 

Magnetoqraph Records.— Additional 24 hour records have been taken 
and coincidences found between the running of electric trains on the 
L.S.W.R. system and magnetic disturbances at the laboratory. 


B. General Electrical Measurements. 


Standard Inductometer.—The construction of a standard mutual 
inductometer for ẹ maximum of 1 millihenry was continued. It is of 
similar design to the large one of range to 10 millihenries, which is in 
such constant use in the department, the lower range of the new instru- 
ment being particularly wanted for tests of wavemeter coils. T'o ensure 
AT the coils are being mounted on a white marble support. On 

he lowest range the whole scale will be equal to 1 micpohenry, extended 
to a hundred times this amount by the dial coils. 


Uniformity of Magnetic Fields due to Solenoids.—As two accurately 
wound search coils were submitted for test (to our highest accuracy), 
an investigation was made of the possibilities of error in such determina- 
tions. The usual test on a search coil is to determine the turns x area, 
N,¢. In general for this purpose the coil is placed inside a solenoid or 
near some other primary coil of such a kind that the magnetic field 
produced at the search coil by a known current in the primary coil shall 
be easily calculable. It is also desirable (especially for search coils 
whose axial length is not relatively small) that the magnetic field should 
be as uniform as possible throughout all the space occupied by the search 
coil. Along, uniformly wound solenoid is commonly used as the primary 
coil, but sometimes it is more convenient to use the central region of a 
large (short) circular coil or of a pair of coils as in a Helmholtz galvano- 
meter. The N.« of the search coil is found by testing the mutual induc- 
tance of the combination against a standard, this part of the procedure 
being capable of high accuracy unless the inductance is too small. When 
a solenoid is used, a somewhat unexpected difficulty arises, namely, that 
of obtaining sufticiently uniform winding. his difficulty was investi- 
gated some years ago by Gehreke and v Wogau (“ Verh. Deutscher 
Physikalischer Gesellscheft.” Vol. X1., p. 664, 1909, and Vol. XIII, 
p. 448, 1911), and our experiments corroborate their results, By moving 
a small search coil to various positions along the axis inside a solenoid 
the uniformity of the field can be accurately tested. With a solenoid 
wound very carefully on a long tube of smooth surface, it is not unusual 
to find variations of 1 to 2 per cent. from the mean, after allowing for the 
finite length of the solenoid. (To attain the best result, a carefully 
cut screw-thread would be wanted, but, for use with alternating current, 
it is difficult to find a good material fcr the tube). The best solenoid 
was calibrated as described above and used to test a standard search coil. 
The latter was a single-layer coil of enamelled wire, very carefully wound 
on a marble cylinder uf 3 cm. diameter. From the dimensions, which 
were very accurately determined, the value of the turns x area was 
calculated. The result agreed with that determined by the solenoid 
method to within about one part in 1,000. To obtain higher accuracy 
than this would require much greater elaboration in the design of the 
solenoid. 

Alternating Current at 10 per Second.—Sensitive vibration galvano- 
meters for frequencies of the order of 10 per second have been recon- 
structed. One of these shows a sensitivity of about 400 mm. at 1 metre 
for 1 microampere, with an effective resistance of 1,000 ohms. 


A simple arrangement has been set up as a small source of stcady 
alternating current at 10% per second. It consists of an electrically 
maintained tuning fork, one limb of which wags a coil between the poles 
of a permanent magnet. 

Effective Resistance at Radio Frequencies.—Preparations have been 
partly made for a research on effective resistance at radio frequencies. 
Suitable vessels have been obtained for the calorimetric work, and well 
stranded coils to go into these have been constructed. A new 400- volt 
secondary battery (for use with large valves to generate the high fre- 
quency current) is at present being installed. 

Il. ELEcCTROTECHNICS. 
A. General Work, including Photometry. 


‘Insulating Materials.—Investigations have been meade into various 
insulating materials. Magneto distributor material has been tested for 
mechanical and electrical properties, including the tendency to carbonise 
in the presence of sparking. Mica used for magneto condensers has been 
experimented with to test the effect of the presence of traces of air. 
Special insulating compositions have also been tried for their electrical 
properties, in addition to a large number of routine tests on ebonite. 


Heating of Goliath Lamp Sockets.—Large gas-filled lemps cause con- 
siderable heating of the lamp sockets used with them, owing to conduc- 
tion of heat from the bulbs. At the request of the Engineering Stan- 
dards Committee measurements were made of the temperature rise of 


~ ventilated and unventilated sockets and of the leading in cables when 


used in lanterns of the open and enclosed types. It wes found that the 
cables were liable to a total temperature of about 140°C., and that little 
improvement resulted from the use of existing arrangements for socket 
ventilation. 


Measurement of Average Candle Power.—A certain amount of work 
has been necessary to develop satisfactory methods for the photometry 
of gas-filled lamps. The old step by step methods of determining 
average candle power are sluw, particularly when the lamp cannot be 
rotated, and for many purposes—such as for life tests—a knowledge of 
the average candle power is all that is wanted. A cubical integrating 
photometer has been adapted for this work, emploved with the necessary 
precautions as regards the similarity of the distribution of light of the 
standard used in the calibration. Unfortunately, existing conditions 
have not permitted the installation of a spherical integrating photometer 
for the purpose. The work is generally carried out by using a suitable 
light filter in conjunction with a standard vacuum lamp running at 
normal temperature. Much remains to be done in perfecting methods 
of this character when normal conditions return. 


B. Continuous Current and Resistance Measurements. 


Buried Cables Re-earch.—This research has made good progress during 
the year, and an interim report has been presented to the committee, 
dealing with the work carried out during the past year together witk 
suggestions for the coming year. 

The report gives a description of the methods used in the tests, in par- 
ticular that in which the rise of temperature in the cable is determined 
by measuring the increase of resistance of the conductors by means of a 
Kelvin double bridge. Alternating current was used to heat the cables 
and, for the purpose of measurements, a small continuous current was 
superimposed on the alternating current. The accumulators are put in 
series with the secondary winding of the transformer and with the cable 
by means of a double-pole change-over switch. The method requires 
that while the observations are being made, the whole of the alternating 
current i+ flowing through the acc umulators, and the double bridge and 
galvanometers are carrying a comparatively large alternating current in 
addition to the continuous current ġo which they respond. 

The electrical constants of the materials of all the cables under test 
have been determined. In all, some 230 samples of the copper were 
tested for resistivity. the mean value obtained being 0-1541 ohms per 
meter gramme at 20°C., while the average temperature coefficient of 
47 samples was 0-00390 at 20°C, 

The tead sheathing was used to determine the rise of temperature bv 
measurement of the resistance of the outer portion of the cables, and a 
large number of samples of the sheath were examined in order to have 
reliable figures for computing the temperature rise. The mean value of 
3l samples was 2-443 ohms per meter gramme, and the average tem- 
perature coefficient was 0-00385 at 20°C., the extreme values obtained 
being 0-:00404 and 0-00373. 

Results are given in the report for the cables when laid out on the floor 
of the room and when laid in the ground under different conditions, 
together with a comparison of the results now obtained and those given 
by various other observers. In general, the rise of temperature of a 
cable drawn into a stoneware duct was twice that of a similar cable 
armoured and laid direct in the ground, while the cables laid solid in 
bitumen occupied an intermediate position. 

A large number of other points, such as the length í of time required by 
the cables to attain to their maximum temperature, the effect of the ends, 
and the temperature gradient in the duct and in the cable, are dealt with 
in the report. 

The dosign of the special motor-generator set, which will be used to 
supply the continuous current for the cable, and which will also be used 
for the heavy test work in the laboratory, has occupied a considerable 
time. All details have now been settled and the machine is under con- 
struction. 
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II. Heart. 
A. High Temperature and General Work, 


The use of tungsten arc lamps as a comparison source for calibrating 
optical pyrometers has been extended, the Edison Swan Co. having con- 
stru¢ted for the division special lamps which cover a range of apparent 
temperatures from 900°C. to 2,400°C. Thf@has greatly facilitated the 
test work. 

Improved graphical methods have been devised for computing the 
results of observations with optical and total radiation pyrometers, which 
enable the coefficients to be obtained with a minimum of trouble from 
linear relationships. 


High Temperature Scale.—The work on the high temperature scale 
has been continued as opportunity allowed, and a thorough investiga- 
tion made to determine the best conditions for the calibration of thermo- +s 
elements at the freezing point of nickel and of the nickel graphife eutectic. 
Additional thermocouples of platinum, platinum-rhodium alloy have 
been purchased and calibrated so as to serve as working standards. 

Special types of furnace have been designed, one of which is to he 
employed for the direct calibration of optical pyrometers against the 
melting points of palladium and platinum. 


(a) Total Radiation Pyrometers.—Diaphragms of various aperture 
have been fitted to three of the standard total radiation pyrometers so as 
to obtain a series of overlapping scales, and the work on high tempera- 
ture standardisation of the instruments has been pushed forward during 
the year. g 

In the course of the work, it was found possible to standardise directly 
against the melting points of gold and palladium. The method em- 
ployed was to sight upon a diaphragm in a furnace (giving black body 
radiation) across the face of which a gold or palladium wire is stretched. 
The temperature of the furnace was gradually raised and the pyrometer 
reading taken when the circuit through the wire was interrupted. The 
instrument had been previously calibrated against a platinum, platinum- 
rhodium thermo-element and gave the value for the gold melting point 
of 1,062°C., the accepted value for which is 1,063°C., while the palladium 
value agreed closely with that obtained by extrapolation. It thus 
appears that, if due precautions are taken, the wire method is very 
reliable. 

It is proposed to continue the work and calibrate, if possible, against 
the platinum point in a similar manner, and also to investigate several 
factors which limit the accuracy attainable with this type of instrument. 


(b) Thermocouples.—For accurate work with platinum thermocouples 
at high temperatures, it is of the utmost importance to detect the pre- 
sence of contamination. An apparatus has been constructed for this 
purpose which has given satisfactory results. 

Some further experiments have been made during the year on the freez- 
ing point of mickel in contact with carbon. Observations with a new 
platinum-rhodium couple confirmed the existence of a definite freezing 
pomt, apparently of a nickel-graphite eutectic, at 1,330°C. 

Tests of Electric Hot Plates and Cooking Stoves.—The Division colla- 
borated with the Heating and Cooking Panel of the Engineering Stan- 
dards Committee in the development of efficiency tests for electrical 
plates and cooking stoves, and a considerable amount of experimental 
work has been carried out in connection with this subject. - 


Tests of Pyrometer Tubes.—Amongst the miscellaneous tests carried | 


vut during the , was the examination of a number of pyrometer 
sheaths of British manufacture. The following procedure was adopted 
in testing the tubes for their softening point and porosity at high tem- 
perature. 


(2) Softening Point.—The softening was determined by fixing the 
tube horizontally with the end projecting as a cantilever into a furnace, 
the experiments being conducted under precisely the same conditions as 
would obtain if the sheath were a pyrometer employed for the tempera- 
ture determination of the furnace. The furnace was raised to a series of 
increasing temperatures, which were maintained steady for some hours, 
and the temperature obtained when the tube bent under its own weight. 


(b) Porosity at High Temperatures.—The closed end of the tube was 
inserted into a furnace, and the interior exhausted to a pressure of a few 
millimetres of mercury. The pump was then shut off and the rise in 
pressure, if any, observed. 

Some of the samples of porcelain supplied, although unglazed, with- 
stood the porosity test remarkably well: in fact, the walls collapsed 
under the external pressure before any leakages occurred. On the other 
hand, tubes of fireclay and of shrunk alumina will often show a return to 
atmospheric pressure in about 10 seconds. 


Thermal Conductivity.— A large series of aluminium elloys have been 
savestigated for thermal conductivity on behalf of the Light Alloys Sub- 
committee of the Advisory Committee on Aeronautics. 

The advantages of aluminium alloys for the construction of cylinders 
and pistons of aero engines on account of their high thermal conduc- 
tivity, have been appreciated for some time, and it wes thought desirable 
to make a systematic investigation into this physical property in alloys of 
various compositions. — : 

It was evident at the outset that thermal conductivity measurement 
at room temperature would not be sufficient, since the temperatures 
encountered in actual practice ranged up to 300°C. Hence it became 
necessary to find an expeditious method for the determination of thermal 
conductivity and its variation with temperature. An absolute method 
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was devised and has been in constant use throughout the year. A 
number of aluminium samples of high purity have been investigated 
in this connection, as well as other pure metals. 

The influence of heat treatment on the conductivities of the alloys 
afforded data of considerable interest. 

A summary of the results obtained has been published and circulated 
by the Air Ministry to the manufacturing firms concerned. 


B. Thermometer Testing. 


A considerable development of the work of this division has taken 


. place during the past 12 months, largely owing to arrangements made 


with the Glassware Supply Department of the Ministry of Munitions for 
the testing of clinical thermometers for Government use. 

The number of *“ Precision ” thermometers tested was 701, compared 
with 451 in the previous year. 

Many commercial undertakings are now’ realising the importance of 
having such instruments tested, particularly under the conditions in 
which they will eventually be employed. | 

A detailed description of the equipment and methods of test for all 
classes of thermometers is now being prepared for distribution to those 
interested. It is hoped thet the publication of this may be completed 
within a month or two. 


1V. METROLOGY. 


The past year has again been distinguished mainly by the further 
development of the gauge testing work. During the whole of the period 
under review there has been a steady increase in the number of screw 
gauges tested, but during the first three months of 1918 there has been a © 
considerable reduction in gauges of the more simple types, so that the 
total quantitics being handled are now appreciably reduced, and it has 
been possible to reduce the staff again slightly. 

The work of the gauge rectifying shop during the year has been ex- 
tremely valuable, but it has been found much too small to meet the 
demands upon it. New and valuable types of measuring apparatus— 
in particular a vertical form of projection apparatus for screw thread 
inspection and measurement—have been evolved and miscellaneous 
demands from the testing rooms have been supplied. Great difficulty 
has been experienced in securing check gauges of the more difficult kinds, 
such as sorew and position gauges, for use in the test rooms. Additional 
facilities are needed for assisting gauge makers who wish at times that 
their mechanics should be allowed to work at the laboratory to correct 
difficult gauges under the direct control of the inspection department. 
To meet with these requirements and to extend the utility of the gauge 
rectifying shop generally, the Ministry has sanctioned the erection of a 
new workshop of about 10,000 sq. ft. area, to be devoted to this work. A 
site has been secured adjacent to the laboratory, and the building has 
been commenced. 

The revision of the pamphlet, ‘‘ Notes on Screw Gauges,” occupied a 
considerable amount of time; the revised edition was published in 
November, 1917.: The demand for copies shows that it is much appre- 
ciated by gauge makers and others. 

With the beginning of the new financial year, the Metrology Division 
is to be reconstructed as an independent department. 


V. Optics. 


Telescopes and Binoculars.—In the report for the year 1916-17, atten- 
tion was called to the heavy demands made upon the observer staff of 
the division as a direct result of the war. The number of instruments 
submitted for test had remained at a fairly constant level for some yeara 


- before 1914, but since the outbreak of war the demands for tests on 


instruments, particularly gun-sighting telescopes, look-out telescopes and 
binoculars, have grown very considerably. 


Optical Glass Testing.—The number of specimens of glass examined 
for refractive properties has risen largely above last year’s total, which 
again was much greater than any previous figure. The auxiliary appa- 
ratus used in connection with these tests which was mentioned in the last 
report and was shown at the Optical Society’s Exhibition heldin January, 
1917, has continued to give the greatest satisfaction. The tests are 
made on a Pulfrich refractometer, and our experience shows that a pro- 
perly constructed instrument of this type used under suitable conditions 
gives results realiable to an accuracy only attainable by most other 
methods with the expenditure of much more time and trouble. During 
the past year investigations of a comprehensive character, both theo- 
retical and experimental, have bean made on various aspects of refrac- 
tometry and on the types of instrument suitable for high accuracy in 
such measurements. As a result proposals for a new form of instrument 
have been made, but this unfortunately cannot be obtained during the 
war. <A second refractometer of the type at present available has been 
purchased on account of the volume of test work which ncw has to be 
carried out. 


VI. Rapium anp X-Ray WORE. 


No changes have to be recorded in connection with the work of this 
division. The number of samples tested has shown an appreciable in- 
crease, due to the increase in the use of radium luminous compound in 
connection with instruments employed on aircraft. The number of 
samples of radium of high content tested during the year is 51, of a total 
approximate value of £12,000. The number of samples of radium 
luminous compound tested for radium content is 30 more than double 
the num ber recorded for the last year. 
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The Capacity-Potential Curves of an Induction 
Coil. 
By E. TAYLOR JONES, D.Sc. 
(Continued from p, 378.) 


Summary.—An expression is given for the maximum secondary potential of an inductio 


two oscillations are set up in each circuit at break. 


coil calculated on the theory that 


The relation between the primary capacity and the secondary potential, and 


that between the maximum efficiency of conversion and the coupling, are shown by means of calculated and experimental curves. 
The present results are compared with those found in previous experiments on the relation betwecn capacity and spark-length. 
The uses of capacity-potential curves in the determination of the constants of induction coils are discussed, and examples are 


given of the calculation of optimum capacities. 


A repetition of Rayleigh’s rifle-bullet experiment is described, the result further 


confirming the present theory. 


THE EXPERIMENTAL CAPACITY-POTENTIAL CURVES. 


Turning now to the capacity-potential curves the first of 
these is shown in Fig. 8.. It was taken with the primary coil 
in its most effective position, 35 cm. from zero, in which the 
coupling was found to be k?=0-580. The abscissa represents 


the primary capacity C, in microfarads, the ordinate the 


reciprocal of the minimum sparking current in amperes. The 
abscissa is thus proportional to u(=L,C,/L,C,), some of the 
experimental values of which ratio—determined by methods 
to be described in a later section—are indicated above the 
diagram. ` 

The curve of Fig. 8 should be compared with the full-line 
curve of Fig. 1, the theoretical curve for an ideal coil in which 
the coupling is k?=0-571, the first of the values which allow 
of unit efficiency of conversion. It will be seen that 
the two curves bear a strong resemblance to each other 
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in general form, each consisting of a series of arches diminishing 
in height with diminishing u. The relative proportions of the 
successive arches are substantially similar in the two curves, 
though there are certain differences in detail. For example, the 
ratio of the greatest maximum to the nearest minimum is, in 
Fig. 1, 1:26 as against 1-19 in the experimental curve of Fig. 8. 
It should, however, be remarked in this connection that it is 
not easy to determine the experimental minima very exactly. 
Near their points of intersection the arched curves are very 
steep, so that unless one can proceed by very small steps in 
the variation of C, one may easily pass over the exact minimum 
point, and the true minimum may be appreciably less than the 
minimum actually observed. There is also another reason 
why the ordinates at the minimum points are rather too great, 
both in Fig. 8 and in the other curves about to be described. 
It will be shown later that in the adjustments giving these 
minimum points the curve of secondary potential (V’., £) is of 
the double-peaked variety corresponding to the frequency-ratios 
5,9,... of the system. In these cases it is found that the spark 
passes more easily in the second peak than in the first, even 
though the potential is rather lower in the second than in the 
first. In other words, if the two peaks are nearly equal, the 
least sparking current generally causes the spark to pass at 
the second peak. The least sparking current may, therefore, 


fail in such cases to be a reliable indication of the »mazimum 
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secondary potential. This matter will be referred to again in 
“connection with certain other phenomena. 

On the other hand, the maxima in the experimental capacity 
potential curves can be determined with greater accuracy, 
and closer agreement is found in the ratios of successive maxima 
between the curves of Figs. 1 and 8. Taking the ratio of the 
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greatest to the second maximum in Fig. 1 we find the value 
1-146 ; in the experimental curve of Fig. 8 the ratio is 1-116. 
The ratio of the second to the third maximum is 1-056 in 
Fig. 1, and 1-048 in Fig. 8. 

The two curves also show fairly good agreement in regard 
to the values of u at which the maxima and minima occur. 
The greatest maximum occurs at u=0:429 in the ideal curve 
(Fig. 1), at 0-414 in the experimental curve ; the first minimum 
at u=0-105 in the ideal curve, the experimental value being 
0-106. | 

In Figs. 9, 10, 11 are shown the experimental curves obtained 
in three other positions of the primary coil, viz., 25-5, 20 and 
2:3 cm. from zero, the values of the coupling in these positions 
being respectively 0-699, 0:767 and 0-832. These curves 
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should be compared with the theoretical curves of Figs. 2, 3 
and 4, which are calculated for an ideal coil having nearly 
the same degrees of coupling. It will be found on making 
the comparison that there is in these cases, as in the case just 
described, general agreement in form between the ideal and 
experimental curves, with similar points of difference. The 
most marked general difference between the two sets of curves 
percentage drop from the greatest maximum to 
the neighbouring minima is somewhat less in the experimenthl 
than in the ideal curves. The reasons for this have been 
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already explained. The percentage drop from the greatest 
maximum to the next maximum (on the left) is also rather 
greater in the ideal than in the experimental curves, and 
this difference increases with the coupling. It appears there- 
fore that the effect ‘of the resistances in reducing the secondary 
potential is greater the greater the primary capacity, and 
especially so when the coils are closely coupled. One con- 
sequence of this is that the position of the primary coil which 
gives equal greatest maxima (25-5 cm. from zero) is such that 
the coupling is rather less than 0-71, the value for the ideal 
coil. If in the experiment the primary coil had been placed 


ratio further inside inside the secondary, so that $? was. 
raised to O-71—a displacement of about 5 mm. would have 
suficed—-the second maximum would have been distinctly 
greater than the first. 

Except in the case of Figs. 4 and 11 the values of u at which 
the chief maxima, and the points of intersection of the arches 
occur, agree well in the ideal and experimental curves. In 
Fig. 11, however, (420-832), these values of u are all less than 
the corresponding values in Fig. 4 (k?=0:835). Thus the 
greatest maximum occurs at u=0-146 in Fig. 11, at 0-165 in 
Fig. 4, the neighbouring minimum at 0-0844 in Fig. 11, at 
0-0862 in Fig. 4. These differences cannot be attributed to 
a constant error in L, or in L,C., but more probably arise 
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from the general distortion—greater at the higher degrees of 
coupling—of the capacity-potential curves due to the resis- 
tances. Another instance of the more deleterious effect of 
the resistances at closer coupling is the fact, already noticed, 
that the conversion efficiency js less at k?=0-835 than at 
0-571 (see Figs. 6 and 7).* 

* It may be noticed that the values of the greatest maxima shown in 
Figa. 8, 9, 10 and 11 are all considerably less than the values indicated 
ia Table III. for the same adjustments. These differences are doubtless 
to be associated with variations in the atmospheric pressure, which, as 
is well known, affect the sparking potential. The barometer readings 
on the occasions when the four curves were obtained were (in inches) 
3019, 30-21, 29:05 and 30-58 respectively, all being higher than that of 
Table IIT, 
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Two more experimental curves, determined by Mr. J. H. 
Jones, B.Sc., with the same coil, are given in Figs. 12 and 13. 
Fig. 12 is the curve for the coupling 4*=-0-343. In this case 
the two greatest maxima are again approaching equality. 
In the ideal coil they become equal at k?=087 but in 
practice this equality would probably occur at a- rather 
looser coupling. In the curve there is still some trace left of the 
first arch (on the right). According to the theory this does 
not entirely disappear until the least possible value of the 
frequency-ratio is 5, and this occurs when the coefficient of 
coupling is given by (1+k)/(1—k)=5?, or k?=—0-852. l 

The other curve, Fig. 13, refers to e much smaller coupling, 
viz., k?=0-504. This curve extends the series at the other 
end, and further illustrates the growth of the first arch in rela- 
tive importance with diminishing closeness of coupling. The 
optimum capacity is 2-8 mfd., corresponding to u=0-418. 
Calculated from the theoretical expression given above the 
optimum value of u for the coupling k?=-0-5 is 0-41, so that 
the agreement between the ideal and experimental. cases is 
fairly close. 


Fia. 13. 


On the whole the experimental curves. Figs. 8-11, and the 
theoretical curves, Figs. 1-5, agree so well as to afford strong 
evidence in support of the “ oscillation-transformer ” theory 
so far as the circumstances of the above experiments are 
concerned. So far nothing has been said, however, as to 
the experimental values of the frequency-ratio or the absolute 
values of the secondary potential. Evidence on these and 
other points will be described in a later section. 

(To be concluded.) 
e 

Longest Span of Overhead Transmission Line in the 
World.—Claims are not infrequently put forward for excep- 
tionally long transmission spans, that they are the largest in 
the world. That employed by the Stavanger Electric Power 
Co. for the transmission of 12,000 H.P. from the Lyselfjord 
station across Hocgsfjord to the transforming centre at 
Oltedaal, seems at all events to be well in the running. The 
three wires of this system are supported from three towers 
T metres high on either side of the fjord. The total free span 
is stated to be 1,384 meties, the sag &0 metres and the distance 
to the water surface 40 metres at the centre. -The biggest 
span actually built is that across the Strait of Carquinez, in 
America, (A span of 1,500 metres across the St. Lawrence 
River is projected, and, when completed, will presumably 
form a record.) Owing to the shortage of materials, armoured 
coppe: or aluminium cable could not be obtained and ordinary 
steel cable had to be used. The cable uses 19 strands of wire 
16 mm. in diameter, and the total stress in the cables, when 
there is no wind, is estimated at 4 tons.. With a strong gale 
this may, however, be nearly doubled. It is stated that 
similar schemes have been projected for the west coast of 
Norway, and, according to “ Ingenidren,” from which these 
particulars are obtained, will be undertaken very shortly. 


E 


393 


THE ELECTRICIAN. 


a ail 


SEPTEMBEK 6, 1918. 


British Scientific Products Exhibition. 


(Concluded from rae 384.) 


ELECTRO-MEDICAL Ex iBits 


In this section there are several exhibits of interest, mainly by 
Messrs. SIEMENS BROTHERS, LTD. 

X-ray Outfit for General Practitioners.—This outfit is suitable for 
operation from a direct current. The apparatus is fitted with a 
mercury interrupter, 12 in. spark induction coil and switchhoard. 
‘The coil is mounted upon a pedestal, and the whole apparatus forms 
a most convenient installation for use either in a general prac- 
titioner’s consulting room or small hospital, as it obviates the neces- 
sity of setting apart a large room for the accommodation of an X-ra y 
installation. The main portions of the apparatus are in a compact 
‘and convenient form. The induction coil is mounted on the top of 
the wooden screen, which is adapted to form a protective screen for 
the operator. This is accomplished by lining the inside with lead 
‘and fitting a lead glass observation window. Beneath this window 
‘a switchboard is fitted, and on this is mounted the variable resistance, 
‘switches, measuring instruments, &c. A shelf is also provided for the 
mercury interrupter, so that the whole of the combined apparatus, in- 
“cluding the induction coil, switchboard, mercury interrupter and over- 
head wiring for the X-ray tube can be wheeled into position for work 
‘and afterwards wheeled back into a convenient corner of the room. 


Diathermy A pparatus.—This apparatus forms a convenient method 
‘of producing high-frequency currents for use in electro-therapeutics, 
‘and enables the temperature of the body to be raised in the treat- 
ment of diseases, and decply-seated regions of the body to be heated. 
and not merely the superficial tissues. The apparatus conaists of the 
necessary transformer for raising the pressure to about 2,000 volts, 
a spark gap similar to that which is used for wireless telegraphy, a 
hot wire ammeter, variable inductance, adjustable resistance and 
condensers, all being suitably arranged on a table fitted with large 
castor wheels to render the apparatus tractable. 

Mercury Interrupter (New Model).—Complete with motor, fitted 
with switch for varying the number of interruptions per revolution, 
and another switch for converting the time of the *‘ make ” current ; 
complete with gas taps for connecting to a gas supply for use with a 
gas dielectric. 

Heliodescent Lamp Outfit-—This lamp has considerable therapeutic 
value, as its chemical and heat radiation have been found very 
advantageous in the treatment of many complaints. It is very 
abundant in ultra-violet and violet radiation, as the flament glows 
at a very high temperature. The outfit comprises a large nickel 
plated reflector fitted with a wooden handle to enable the lamp to be 
moved into position for treatment. The reflector is suspended 
from a bracket, so that it can be adjusted inany direction and then 
secured by the clamping screws provided. 

Coolidge T ube Control Outfit.—This outfit is intended for use with a 
Coolidge tube to provide, by means of a small generator, the necessary 
energy for heating the filament. This motor generator is adequately 
insulated and mounted on porcelain fect; it has an output of 
5 amperes at 12 volts. 

The WESTINGHOUSE CoorER-Hewrtt Co. show a medical lamp 
fitted with quartz and mercury vapour burners for ultra-violet light, 
which is used in the treatment of many diseas:s. Also a small 
domestic type of water steriliser, steril sition being effected by 
‘means of ultra-violet light. At the present time such sterilisers can 
be supplied in units capable of dealing with 3,000 gallons per hour. 

Mes3rs. SCHALL & Son exhibit both in the X-ray and in the electro- 
theraneutic 1ooms. In the former they show a complete X-1ay 
outfit, consisting of a 12 ih. coil, Tesla centrifugal mercury interrupter 
‘and a trolley switchboard, all mounted on an oak cabinet. In 
addition there are two tube stands, one of wood, for light therapy 
work, and one of steel for all-round heavy radiography work, a 
viewing box, a Mackenzie-Davidson interrupter an‘! some measuring 
instruments. : 

The electro-therapeutic exhibit consists of galvanic and galvanic- 
faradic dry cell batteries, switchboards to use the main current for 
‘galvanism and faradism, and the necessary accessory apparatus. 

In addition, a pantostat for converting the main supply current 
to a suitable form for cautery, light, galvanism and faradism is 
shown, and a small trolley for producing gulvanism and a special 
faradic current to effect painless muscular contraction. 

An exhibit of X-ray tubes is shown by Messrs. Newton & WRIGHT, 
and the MEDICAL SUPPLY ASSOCIATION show a selection of elec- 
tro-medical apparatus, including a large static machine. such 
as we described recently. 
such apparatus came from Germany before the war. 


It is stated that about 75 per cent. of. 


MISCELLANEOUS APPARATUS. 


The W ESTING HOUSE Coopgr-Hewirt Co. show their silica mercury 
lamps, the particular one that is shown being for 3,000 c.p., suitable 
for operation on 200-250 volts continuous current at a consumption 
of only 3} amperes. The renewable burners have an average life 
of 3,000 to 4,000 hours. Since the outbreak of war the company 
have specialised in this type and also on lamps for 2,500 c.p. on 
100-130 volts and 2,000 c.p. on 200-250 volts. Polar curves show 
that the maximum candle-power is obtained at an angle of about 
70 deg. with the horizontal. Large numbers of Cooper-Hewitt 

‘lamps are supplied for industrial purposes, more particularly for 
cinematograph work and for studio lighting. The company also 
have a speciality in blue-printing machincs. These consist of a 
glass cylinder on which the tracing and printing paper revolve 
together w'th a series of endless be:ts, so as to secure good contact 
The mercury lamp passes down the centre of the cvlinder, which is 
cooled by means of a fan. Blue-print, washing dnd drying machines 
are also a feature. A small mercury vapour rectifier is also shown 
for battery charging. These can be supplied up to a capacity of 80 
amperes, suitable for the operation of cinematograph arcs, &c. 

The WESTMINSTER ENGINEERING Co. show one of their projection 
are lamps, which are‘ largely used in enlarging work as well as for 
projection purposes. This'lamp is illustrated in Fig. 7. It will burn 
for about half an hour or more at 200 volts without. attention, and 
may be used on both continuous and alternating circuits. The 
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MOULDINGS BY FLEMING, BIREBY & 
GOODALL (see our last issue). 


carbons being at right angles, the light is projected in one direction, 
which is a great advantage. By lengthening the are a light of high 
actinic value is obtained. 


è Messis. Josern Lucas exhibit some signalling lamp apparatus 


Tn one of these there are two spring triggers, one for operating the 
lamp and the other for oscillating a mirror for the purpose of sig- 
nalling, Such equipments are also provided with telescopic sights. 
Engine starting equipment and electric generating units are also 
shown suitable for operating wireless apparatus and othe: purposes.‘ 

~The Evectric Wetptinc Co. show a semi-automatic welding 
machine of nent design, suitable for welding iron, steel and copper 
wires, also harness rings, buckles and miscellaneous wire articles. (ne 
great advantage of the machine is that it can be operated by unskilled 
boy or girl labour, whose sole duty is to place the pieces to be welded 
in the clamps, close a switch and remove the welded article. The 
machine comprises a special single-phase welding transforme , 
having a primary winding of many turns and a secondary circuit of 
one turn only. The latter consists of.a heavy copper casting ter- 
minating in a pair of gunmetal clamps, one of+which is stationary, 
while the other is arranged to slide from right to left under tbe 
pressure of a powerful steel spring. The amount of pressure is 
adjustable by means of a hand wheel, and is indicated by a pointer 
and graduated scale. The primary circuit is controlled by a knife 
switch mounted on the welding transformer, and during welding i8 
held in position byacatch. The latter is tripped automatically when 
the sliding clamp has moved a predetermined distance, and this 
distance is adjustable by means of a slotted quadrant and thumb- 
screw, the quadrant also having a graduated scale marked thereon. 
The pressure and cut-off once ascertained by trial for any given size 
of wire can be recorded to enable the machine to be re-set instantly 
with the assurance of obtaining uniform and satisfactory results. 
The transformer is of 4 kw. capacity, and the machine is suitable for: 
welding iron and steel up to No. 6 S.W.G., and copper up to No. 7 
S.W.G. The weld is made almost instantaneously, and several į 
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hundred welds can be made with an expenditure of 1 unit of elec- 
trical energy. The same principle of welding is applied to heavy 
sections, such as 12 in. x l in., except that the automatic cut-off! is 
dispensed with and the pressure applied by a powerful hydraulic 
ram, machines of 250 kw. being employed for this class of work. 


The Eptson Swan ELECTRIC Co. (Lrp.) are showing some of their 
products at this exhibition, chief amongst which are their stan- 
dard lines of mould blown and lamp-blown bulbs, glass tubing 
of various sizes and coloured bulbs, including Admiralty blue 
and green for signal lights, also copper ruby bulbs and well glasses. 
This eompany have always had their own glassworks, and so 
have had over 30 years’ experience in the manufacture of glass- 
ware. A section of the exhibit is devoted to the Vitrite lamp 
caps in a variety of patterns and sizes. Previous to 1914 these 
were almost entirely imported, but as soon as war was declared, 
with chéracteristic energy the Ediswan Company determined to 
manufacture these important components themselves, and erected 
a plant forthwith. The output of the first machines which were 
installed not being large enough for the company’s requirements, 
a new factory for this manufacture was recently erected, and is now 
in full working order, producing the standard sizes and types 
required for the many variéties of lamps and holders in present 
use. A feature of the exhibit is the ‘‘ Pointolite’”’ tungsten arc 
lamp, the invention of Mr. E. A. Gimingham, which was worked 
out in the research laboratory of the Edison Swan Electric Co. 
Many improvements have been made in the design and manu- 
facture of the lamp, and it is now made in three sizes—30 c.p., 
100 c.p., and 500 ¢.p.—which is largely used in lanterns for optical 
projection to replace carbon arc lamps and Nernst lamps, being 
much more steady and giving a concentrated point source of light. 
It is also used in a large variety of photographic work for print. 
ing, enlarging and in special cases where an intense point of light 
is essential. In addition to their other manufactures, the Edison 
Swan Company has a complete plant for the production of molyb- 
denum wire from the ore to the finished product, and samples, 
showing the various stages of manufacture, are exhibited. The 
process consists chiefly in purifying and roasting the ore, reduc- 
ing this to the metallic state in the form of a fine powder, and 
pressing the metal into ingots under very powerful hydraulic 
press2s in steel moulds. These ingots are then sintered by passing 
an electric current through them, by which means they become 
more coherent and metallised, after which they are hammered, 
and finally drawn through diamond dies to the sizes required. 
The chief use of this wire is to support the filaments in the drawn 
tungsten wire lamps. Prior to 1914 this’ wire was largely im- 
ported from many countries, but the manufacture of all necessary 
supplies for home consumption is now assured. 

In electric heating and cooking we notice an exhibit by the 
Britis. ELECTRIC TRANSFORMER Co., in which is shown one of 
Mr. A. F. Berry’s electric fires having a natural fleme eflect. Also 
an electrically-heated suit for airmen, an electric oven and acces» 
sories connected with electric heating and cooking. 

The Dowstxa Rapiant Heat Co. show various heating elements, 
electric flat irona and the Belenus brander. 

Silk-eovered wires for instrument work are exhibited by the 
Coxcorpta ELECTRIC Wire Co. (Lrp.). ln pre-war days such 
wires cam? chiefly from Germany. : 

There are also exhibits of the well knewn products of the FULLER 
ACCUMULATOR CABLE & CARBON Works, and of SIMPLEX CONDUITS, 
Lro. The CENTRAL ELECTRICAL Co., Lro., show hand lamps, wall 
plugs and similar apparatus specially designed for efficient earthing ; 
and there is an exhibit of the Wild Barfield annealing furnace, which 
we described recently. 


The Labour Outlook. 


BY OUR LABOUR CORRESPONDENT. 


- 


The outstanding event of the week, so far as the Labour world 
is concerned, has been the Trade Union Congress at Derby. To 
those who are unfamiliar with the Labour movement the relations 
between its various central organisations are confusing. Our 
American allies may perhaps be forgiven for assuming that the 
General Federation of Trade Unions is the chief industrial labour 
organisation in this country. Its comprehensive title and the 
resem lance the name bears to that of the American Federation 
of Labour is primarily responsible for the mistake. In point of 
fact, the General Federation is by no means so powerful a force 
as its nam> would imply, and it carries next to ne authority com- 
pared with the Trade Union Congress, which really stands at the 
head of the trade union movement. 
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The Labour Party Conference, which is the supreme authority 
of the political Labour Party, consists largely, though not en- 
tirely, of delegates from trade union bodies, and a large number 


‘of those attending are to be seen at the Trade Union Congress. 


Trade unions supply a considerable proportion of the funds of the 
Labour Party. The Labour Party Conference consists of repre- 
sentatives of trade unions, social bodies, and local labour parties. 
Its annual meetings are held in January. 

The Trade Union Congress is attended only by delegates from 
trade unions. It is, therefore, a purely trade union body. It 
holds its annual meetings in September. This year the Congress 
celebrates its jubilee. Though there had been national meetings 
previously, the Trade Union Congress is usually regarded as be- 
ginning its history with the gathering at Manchester in 1868. 
Since then, with but few setbacks, the Congress has increased 
steadily in size. During the present year the membership of the 
unions affiliated to the Congress has increased from rather over’ 
three millions to nearly four and a half millions. This large. 
increase has been due to the continued growth of trade unionism 
amongst the workers and to new affiliations. The Amalgamated 
Society of Engineers, with a membership of 260,000, has now re- 
joined the Congress, after an absence of some years. The Workers’ 
Union, with 590,000 members, has also affiliated. 

Representation at Congress is based upon the number of mem- 
-bers, as also is the subscription paid by each union. Practically 
all the important unions in the country are affiliated to the 
Congress, and all the prominent leaders of the trade union move- 
ment attend its gatherings. Robert Smillie, J. H. Thomas, J.R | 
Clynes, Will Thorne, Harry Gosling, Ben Turner, to mention but 
a few names, are to be seen at every Congress. At the annual 
Congress resolutions submitted by affiliated bodies are discussed, 
fraternal delegates are welcomed, and reports received of the 
year’s work. The accounts which the daily newspapers give of 
“scenes ” at the Congress give an entirely false picture of the 
proceedings, which are for the most part marked by great serious- 
ness and orderliness. 

The Executive Committee, known as the Parliamentary Com- 
mittee of the Trade Union Congress, is elected by ballot at the 
Congress. This body is re-elected each year, and its chairman 
presides at the Congress following his year's tenure of office. The 
Parliamentary Committee conducts the general business of the 
trade union movement, interviews members of the Government, 
watches and initiates legislation, deals with the domestic ques- 
tions which arise within the trade union movement, and generally 
carries out the policy decided by the Congress. 

Though there is a large common membership, and though even 
the subjects of discussion overlap considerably, the Labour Party 
Conference and, the Trade Union Congress are distinct and inde- - 
pendent gatherings. Nevertheless, more particularly during the 
war, close co-operation has been achieved, and the Executive of 
the former and the Parliamentary Committee of the latter hold 
regular joint meetings for the purposes of consultation on the 
wide range of matters of common interest. These two arms of 
the Labour movement are on cordial terms with the Co-operative 
movement. and there is now a large measure of understanding 
between the political, industrial, and co-operative organisations. 
The close observer must be struck by the gradual consolidation 
and growth of unity amongst the various working-class move- 
ments. The war has, of course, led to deep differences of opinion, 
and efforts are being made, for example, by Mr. Havelock Wilson, 
to render those differences permanent. But all who know the 
organised Labour movement, whether political or industrial, 
realise that those efforts will never be really successful. In a 
slow and cumbrous way Labour is working for unity. Those 
who fasten their attention upon heated scenes at Trade Union 
Congresses, and upon the obvious discrepancies between Mr. John 
Hodge and Mr. Havelock Wilson on the one hand and Mr. Smillie 
and Mr. Thomas on the other, will be misled. The truth is that 
the cleavages caused by the war are passing away in the face of 
the need for unity after the war. 


Standardisation of Aircraft Materials and Parts.—Since 
January this work has been under the auàpices of the British 
Engineering Standards Association, the Sectional Committee 
being under the chairmanship of Sir Arthur Duckham, K.C.B., 
and various sub-committees have been formed. Among these 
we notice one under the chairmanship of Mr. C. C. Paterson, 
O.B.E., dealing with electrical parts ; one under the chairman- 
ship of Brig.-Gen. Sir Capel Holden, K.C.B., dealing with 
sparking plugs; and one under the chairmanship of Lieut.- 
Comm. E. F. Saunders, R.N.V.R., dealing with magnetos. 
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Editorial and Publishing O/ficess— 
8, BOUVERIE STREET, LONDON, E.C. 4. 


Telephone: City 9853 (4 lines). Telegrams: ‘* Benbrotric Fleet London.” 


The Committee for Scien- 
tific and Industrial 


Research. 


The third annual Report of the Committee of the Privy 
Council for Scientific and Industrial Research has been 
issued, and a short abstract of its contents will be found in 
another column. As would be expected, the present Report 
is considerably more definite than its predecessors. The 
Department has now got thoroughly to work, and it is more 
easy to see what is desirable in the national interest than 
was the case some three vears ago. Very substantial pro- 
gress has been made, as will be gathered from the fact that 
some 30 mdustries are already actively engaged in pre- 
liminary work for the establishment. of research associa- 
tions. The Board of Trade has issued licences to three of 
these, while a number of others are approaching completion. 
It is also interesting to note that a confedence has been held 
at the Ministry of Labour, at which an agreement was 
reached that: the Department would consult the joint 
industrial council of an industry, where one exists, before 
proceeding to establish a research association for that 
industry. 

Although the bulk of the research work in this country is 
likely to be carried on by research associations set up by 
the various industries, it is, nevertheless, a fact that there 
are also other bodies which are capable of doing a great deal 
oir useful work. We refer to the technical societies, such asthe 
Institution of Electrical Engineers, and others of that class. 
Before reading the present Report we were a little afraid 
that our engineering societies might not be looked upon 
very favourably by the Committee of the Privy Council, 
and that the whole of the research work would be turned 
over to research associations. We are glad to find, however, 
that this does not appear to be the case. It is recognised 
that important work can still be carried out by the bodies 
to which we have referred, and grants are still being made 
for this purpose. 

A state of affairs on which emphasis is laid, and which is 
generally recognised, is the present dearth of men capable 
of carrying on research. So much is this felt to be the case 
by the Committee that a number of grants have been made 
to students who appear to be sufficiently promising, accord- 
ing to the reports of their professors, and to research assis- 
tant and to other research workers. This is an important 
development, and we think it is on the right lines. If 
young men of this character are desired, then the necessary 
encouragement must be given. This also brings us to the 
point raised recently by Sir J. J. THoMson’s Committee as 
to the difficulties under which many professors carry on 
their work, their time being so far filled up with routine 
work that they cannot give adequate attention to research. 
Further, in many cases salaries are distinctly inadequate 
for professors and assistants alike. While agreeing with 
this view, the Committee, although prepared to recommend 
. Maintenance allowances for students, or salaries for addi- 

tional research assistants, feel that any further assistance 
will merely mean relieving the University funds from pro- 
viding adequate salaries. In other words, Universities 
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must not look to the Committee for assistance in paying 
their staffs properly. 

The last paragraph of the Report deals with the difficult 
question of assisting inventors. It is stated that applica- 
tions for assistance have been received from eleven inven- 
tors, and that the Committee have been unable to recom- 
mend a grant in any case. The view is expressed that “‘ only 
occasionally will an inventor who has a good idea and the 
capacity to work it out seek Government assistance. He 
will, as a rule, prefer to rely upon his own resources, or to 
approach a firm known to be interested in discoveries of the 
kind he has made, and likely, therefore, to give him an 
immediate remuneration, even if they are not prepared to 
use his discovery or place it on the market. If such a firm 
is prepared to turn the invention to practical use, the 
inventor naturally sees in this a more direct means to his 
end than any offer we can hope to make for further facilities 
for experiments and tests.” These sentiments showa sad 
lack of knowledge of the inventor’s lot. The. average 
inventor seldom has resources such as are necessary to 
prove the value of an invention, and if he goes to a manufac- 
turing firm to assist him in carrying out the experimental 
work. the chance is he will get scant encouragement, or such 
terms as will not make it worth his while to continue his 
work. In their policy we think that the Committee might 
be more generous. It is notorious that, although the 
Inventor is a national asset, he receives but scant encourage- 
ment in this country, and finds a much more useful outlet in 
the United States. ‘‘ Sympathetic consideration ” is not 
very material help for an inventor. 

The present Report shows undoubtedly a very distinct 
advance in developing national research in this country, and 
there is every prospect that the results achieved will be 
worthy of the efforts that are being made. 


The Reluctance ofan Air Gap Having 
Slots in Both Opposing Surfaces. 


By F. W. CARTER. M.A. 


In your issue for February 8th* Dr. S. P. Smith refers to 
work of mine on the reluctance of a slotted air-gap, and sug- 
gests a method of adapting my results to the case of a gap 
slotted both on stator and rotor surfaces. I have for some 
years employed the approximation proposed in Dr. Smith's 
article, in the first instance as an intuition, and later, as the 
result of reasoned analysis. I cannot agree, however, that 
the methods by which he arrives at the approximation are 
either well founded or satisfying, for although there are any 
number of equipotential surfaces in the slotted gap, none 
of them are the plane surfaces to which alone his reason- 
ing would apply. Even with slots directly opposite 
each other no such surface exists, except in the case 
of equal slots; the correct formula for the equivalent 
reduction in periphery with unequal opposing slots was, in 
fact, given by me in the course of a short Paper on “ Magnetic 
Centering of Dynamo-electric Machinery,” and is as follows, 
S, and &, beng the slot w idths, g the gap, and w the reduction 
in periphere required ta give the actual reluctance 


2(S,+8 +8: SitSp Sase pan S183 
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This formula incluacs as a ee case that for a slotted 

* Page 659. 

t Minutes of Proc. Inst Civ. Engs., 
footnote (Session 1911-12, Part I.). 


Vol. CLXXXVIL, page 313; 
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opposed to an unslotted surface (S,—o), from which my air- 
gap coefficients were deduced.* The formula in this, case 
reduces to | 


w= =? Ís, tan 3*—gloe[ 1+(5*) Jf s dv: 42) 


The local nature of the disturbance in the flux distribu- 
tion produced by a slot, led me some years ago to develop a 
method of treatment to suit the case where there were slots in 
both stator and rotor. a method which, although less secure in 
its theoretical basis than that developed for a single slotted 
surface, was yet logically founded and has now stood the test 
of somewhat extended application. The method in question 
was given by me in the course of the discussion on a Paper 
entitled “ The Reluctance of Some Irregular Magnetic Fields,” 
read before the American Institute of Electrical Engineers, by 
John F. H. Douglas,t and it would hardly be necessary to do 


JL. JL 
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more than direct attention to the discussion here, were it not 
that the results were left involved in a general equation, and 
were therefore not in form convenient'for the designer. 
The following notation will be used :— 
Stator. Rotor. 


Namber of elite .essessssssssussssssesercesseseesecsseseo Ny ass No 
Width of slot (at mouth) .............cce eee eee eee eeeees Sy .. S 
Slot Witch: scwssensestasescatiwtyenseosssvesnaseactereseese a! wee Uy 
Peripheral reduction per slot, given by equation (2) w, ... W, 
Total periphery of armature .............cceceee seen ees N,Q, = Nyse =p 
Number of opposite slots .........c cece cece eee eee eee n 
Peripheral reduction per pair of opposite slots 

given by equation (1) ........cccceessseecesceseecee w 


The slots will be considered opposite as long as their centres 
are not more than ic apart, where c is a linear quantity of the 
erder of the width of a slot, whose approximate value has been 
deduced from the following considerations: The total flux 
between the opposing surfaces when slot is opposite slot 
(Fig. 1) is proportional to a constant diminished by w, given 
by equation (1), whilst the total flux when slot is remote from 
slot (Fig. 2) is proportional to the same constant diminished by 
wyw, given by equation (2). The total variation between 
the opposite and the remote positions is therefore known ; if 


the curve of variation were also known the mean value of the 


flux would be determinable. At considerable labour and with 
much cross-plotting I have computed the curve of variation in 
a few particular cases of equal slots in the two members (really 
for equal gaps in two opposing planes), and hate determined 
the value of c such that if the flux has its maximum value for 
distance c and its minimum value elsewhere the integral value 
of the flux will be the same as in the actual case ; Fig. 3 shows 
one of the curves of variation in question. The value of c does 
not vary greatly fron one case to another, being 1-25 times the 
slot- width, when this is twice the gap, 1-13- times when it is 
three times the gap, and 1-07 times when four times the gap. 
The number of slots opposite to slots is 
c c p 


H == Nao TNS 
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_ The total equivalent reduction in periphery due to the slots 
is f 

(nı—n)w, for stator slots opposite rotor teeth. 

(na— njw, for rotor slots opposite stator teeth. 

nw for rotor slots opposite stator slots. 


M Electrical World, > Vol. XXXVIII, page 884 (November 30, 


m 


f Trans. Amer. Inst. Elec. Engs., Vol. XXXIV., p. 1067. 


\ 
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The equivalent periphery of the armature is therefore 
p' =p—(n,—n)w,—(ng—n)wg—nw, 
=P—N W — hg ta HnN(w HW — w), 
piette], 
a; a; aia 

The quantity within square brackets is the multiplier of the 
permeance, or the reciprocal of the air-gap coefficient ; writing 

k for the latter quantity accordingly 
lata Mayet) ag 

k üi ay ala 

It is desirable, however, to express k, if possible, in terms of 
quantities readily accessible to the designer. 

Let k, be the air-gap coefficient for the slotted stator with 
unslotted rotor, the actual air-gap being assumed, and k, the 
corresponding figure for slotted rotor and unslotted stator ; 
k, and hy were given originally in Fig. 6 of the “ Electrical 
World ” article already referred to, and can now be found, in 
some form, in most text books and pocket books of the subiect. 


Then 


Ld 


l "i 1l 1) 
ky ay ka Ay 
and equation (4) may be written 
ie E Se re Cy a EL, 
k ky ke Ua ; 
Ih ahs a r e. ay 
kika aty 


Thus, k is less than k,k,'{1—(4,—1)(k,—1)], since the last 
term in equation (5) is always positive ; this equation may, 
however, be written 


I1 wtw uwo m 
k kyke ala i 
The last term in equation (6) is small and generally negli- 


gible. It still appears, however, to be usually, though not 
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Displacement of S/ots. 
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invariably, positive, so that k is generally somewhat less than 
ky ds: and the simple approximation k=h,+h,—1 suggests 
itself as giving a little smaller value to &. This requires the 
neglect of a quantity of value 

CQ ge) Wla ki th, 

> 

Ally aja,  k,+k,—1 

which in most practical cases is inappreciable. 

Of course, in most cases the difference between the two last 
approximations is within the limits of error of the subject and 
either may be taken with equal confidence. Personally I 
usually prefer the approximation k=k,k, in computing excita- 
tion, as giving a slight!y greater value than the approximation 
hak, hy ,--L, and as having beep found the nearer in cortain 
extreme cases In which the difference was of consequence. 

nepe 


Books Received. 


{Copies of the underméntioned works can'be had from Tue ELgctrRIicIan Offices, on 
receipt of published price, plus postage.) 

“Sir Willian Ramsay as a Scientist and Man.” By Terini Charan 
Chaudhuri, M.A. (Calcutta: Butterworth & Co.) Pp. ix. +66, 
9s. net. 

“Income sax Up to Date.” By H. J. Gully, F.C.A. (Londen : 
“ Financial News.) Pp. 20. 9d. 
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Correspondence. 


on 


“* APPROXIMATE INTEGRATION.” 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR: In your issue of Aug. 23 Dr. Russell mentions a 
1-ethod of approximate integration (p. 359, line 14). Surely 
this is a misprinted form of Weddle’s rule (* Math. Journ.,” 
11, 79, 1854). Line 14 should read :— 


i(e—b)/20; 1Yo+YotYat+YotH(yit Ys) + 6s. 
Bletchley, Aug. 26. E. V. APPLETON. 


We have submitted the above letter to Dr. Russell, from 
whom we received the following reply :— 

Sir: Mr. Appleton is quite right. The suffix of the final y 
in the formula as printed in your issue of Aug. 23 should 
obviously be 3 and not 6. A proof of the formula is given in 
Boole’s *“ Finite Differences,” but a much simpler and more 
instructive. proof by elementary algebra is given in Russell's 
Alternating Currents,” Vol. II., p. 122, 2nd Ed., where also 
a complete reference to Weddle’s original Paper will be found. 

Faraday House, Sept. 3. ALEXANDER RUSSELL. 


WAVE VELOCITY AND CAPACITY OF HORIZONTAL 
HELICES. . 
TO THE EDITOR OF THE ELECTRICIAN. 

Sin: Permit me to thank Mr. Phillip R. Coursey for the 
illuminating remarks on my Paper of June 7 last, as appearing 
in your valuable weekly for July 5, 1918.—I am, &c. 

Washington, D.C., U.S.A. "A. PRESS: 

Aug. 9. 


TEMPORARY INCREASE OF CHARGES FOR 
ELECTRIC SUPPLY. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sır : I should like to draw the attention of the provincial 
electric supply companies to the new Act (Statutory Under- 
takings (Temporary Increase of Charges) Act, 1918) referring 
totheabove. Under this Act the Board of Trade is empowered 
to grant relief to electric supply companies whose financial 
position has been adversely affected by the war. The relief 
given would be by authorising an increase in the statutory 
charges, the relief being limited to sufficient to enable three- 
quarter pre-war rate of dividend being paid. Any applications 
can now, therefore, be sent to the Board of Trade accordingly. 
—I am, &c. 

The Provincial Electric Supply Com- 

mittee of the United Kingdom, 
Moorgate Court, London, E.C., Sept. 3. 


T. W. Cote. 


Scientific and Industrial Research. 


The Report of the Committee of the Privy Council for Scientific 


and Industrial Research for the year 1917-18 has been issued. This 
is the third annual report of the Research Department, and covers 
the year ended July 31, 1918. The Report of the Committee, which 
precedes the Report of the Advisory Council, contains a summary 
of the years expenditure and of the more important questions of 
policy, &c. The Committee state :— i 


As from April Ist last we assumed responsibility for the maintenance 
and development of the National Physical Laboratory. ‘"he Executive 
Committee of the Laboratory reported to us through our Advisory 
_ Council that the salaries of the Leboratory steff have long been gravely 
inadequate, and, with the sanction of the Treasury, we have introduced 
the amended scheme of selaries recommended by the Committee. We 
have approved extensions of the Laboratory which will enable it to 
undertake the testing of the higher grades of chemical glass and the 
testing of all clinical thermometers. 

We have also established a Research Board under the chairmanship of 
Sir Lionel Phillips, Bert., to continue and develop the researches into the 
production of tin emd tungsten in Cornwall, hitherto condutced with the 
aid of a grant from the department by the Institution of Mining end 
Metallurgy. 
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Satisfactory progress has been made during the year with the negotia- 
tions between the Department and the industries of the country for the 
establishment of industrial research associations. Our Advisory Council 
hed reached the conclusion recorded in our last Report that co-operative 
associations of manufacturers under the Companies Acts, working 
without the distribution of profits and limited by e nominal guarantee, 
promised to be the most hopeful line of advance. Experience has shown 
that in all essential points the model memorandum and the conditions of 
grant have heen suitable to the circumstances of widely different in- 
dustries. ‘ihe negotiations have led us to make certain chenges of detail 
in the memorendum, end have enabled us to prepare ae body of common 
form articles which will save time and expense in the formation of future 
associations, As regards the conditions of grant, it has been found con- 
venient to deal with these in an official letter, which is addressed to each 
association after the receipt of its licence by the Board of Trade, in cases 
where the industry desires financial aid from the Government. A model 
letter, such as is used in normal cases, is printed in an eppendix. But 
it is open to an industry to establish an approved association without 
seeking assistance from Parliamentary funds, and associations of this 
kind will have exactly the seme privileges end will receive the same 
assistence in the way of advice and information, as e.ssocietions in receipt 
of grent. ‘I'he Department has found in the course of its conversations 
with leading manufacturers that there is sometimes a certain hesitancy 
to establish relationship with the Government:for the purposes of re- 
search, because thev fear that the Depart ment will interfere in the work 
of the new essocistions, and will use its powers in such ò way as to 
prevent the results of research from reaching the firms which have sub- 
scribed to its cost, or to give the results to competing firms which have 
not joined or have left the associetion. In general they seem inclined 
to believe that they are being invited to submit to a departmental yoke, 
which, especially if it is embellished with gold, will grow heavier and fit 
closer as time goes on, until at last the too complacent trade will find 
itself harnessed to the Government car, and led, if not driven, at the will 
of the peymaster. Such an issue would be fatal to the success of our 
scheme, and entirely opposed to the policy our Advisory Council have 
formulated and we have approved. Our intention is that the Associa- 
tions shall manage their own affairs and benefit by their own discoveries. 
We believe that the Department can help each by keeping it in touch 
with the work of the rest: that the limitation of Government grante, 
in all ordinary ceses, to a short period of veers, and the provision under 
which an Association can either forego grants altogether or abandon 
them at any time, are evidences of our intention. The power of the 
Department to interfere in cases in which the national interest is con- 
cerned or in which the funds provided by Perliament tre not being used 
fur the purposes for which they were granted is surely the minimum 
safeguard that a democratic country could require. But if the firms in 
an industry will undertake research either for themselves or in com- 
bination on any other plan which they think hetter suited to their needs, 
they will as certainly receive the sympathetic consideration of the 
Department and such assistance as is in its power to render. We have 
never thought that the industrial research association would meet the 
case of all industries. 


Out of the fund of a million voted by Parliament in order to enable 
the Department to enter into agreements with the new indastrial research 
associations for the payment of grants over a period of years, the De- 
partment have guaranteed to the British Scientific Instrument Research 
Association an expenditure of £36,000 on approved research during the 
next five yers. We have agreed to pay a grant of £1,509 a year during 
the same period to the British Photographic Research Association, and 
we have promised a yearly contribution of £ for £ to the forthcoming 
British Cotton Industry Research Associ. tion, and to the future British 
Research Association for the Woollen and Worsted Industry on condi- 
tion that the subscriptions from the firms reach in each case an annual 
sum of at least £5,000. 


During the past year three patents heve been taken out by the Trust 
in conjunction with the respective inventors. We have approved during 
the past year 15 recommendations in respect of individual researches, 
inquiries and schemes of research, to be directly controlled by the 
Department. Five other researches which were begun last year have 
been continued under the contrcl of the Department. We have also 
considered and approved recommendations in respect of aid to 2l 
scientific investigations of industrial importance conducted by other 
bodies. Fifteen of these had already received aid during the year 
1916-17; tho remaining six were new proposals. During the academic 
vear 1917-18 we gave allowances or grants for equipmert to 25 students 
under training in methods ef research, and to 36 workers who were 
either undertaking independent researches or acting as assistants to 
research workers. In view of the urgent importance of increasing the 
ai pply of trained investigators, the expansion on this side of the work 
of the Department is very encouraging. 


In the report of the Advisory Council it is stated that 22 meetings 
were held and the Applications Committee met. 18 times. ‘The various 
Standing Committees and their Sub-Committees and Sections hela 
14 meetings. Throughout the past year our attention has been devoted 
in growing meesure to the organisation of those fields of research ‘' which 
we can never hope to cover by means of Rescarch Associations.” We 
make no apology for calling attention again to the grave situation which 
would arise after the wer from th demands for trained research workers 
if no adeq) ate supply should then be forthcon.ing. The outlook to-day 
is ot least : s serious as it was when we made our first Report (1915-16). 
We have encouraging evidence on all hands that there is constantly 
increasing realisation of the need for organised research in connection 
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with industry, but the movement. for the formation of research associa- 
tions will receive a serious set-back if the supply of trained researchers 
cannot be expanded in proportion to the increesing demands, and there 
is considerable danger of this happening. We therefore regard the 
expenditure on grants to students and other persons engaged in research 
as being an essential part of our organisation of the n. tional resources 
for the application of science to industry. We must, however, again 
emphasise the partial and insufficient effects of anything which we can 
do to incree.se the supply of trained workers. The Department can help 
to make the career of the original investigator attractive but it cannot 
encroach upon the sphere of other departments. The responsibility 
fcr recruiting the army of men and women we need must lic upon the 
Education Authorities of the country. T'he Committee on the “ Position 
of Netural Science in the Edu‘ational Svste n of Great Britain ” advo- 
cated (infer alia) that steps should be t2ken “ to relieve the Professor `’ 
who in smeller institutions is often single-handed ‘‘ of some part of his 
routine work and lesve him more tim? for the orgr-iisation and super- 
vision of research.” We have announced our willingness to consider 
this last class of case as a temporary measure, but hitherto we have found 
that applications of this kind were in effect proposals that we should 
supplement inedequate salaries. 


INDUSTRIAL RESEARCH ASSOCIATIONS. 


Some 30 industries are already actively engaged in preliminary work 
for the establishment of Research Associations. T'he Board of Trade 
have already issued licences to three of these, the British Photographic 
Research Association, the British Scientific Instrument Research Asso- 
ciation, and the British Wool Research Association, while the memo- 
randa and articlesjof the British (‘otton Industry Research Association, 
the British Portland Cement Manufacturers’ Research Association, the 
British India-rubber Manufacturers’ Research Association, and the 
British Motor and Allied Menufacturers’ Research Association ere 
approaching completion. Six other industries are engaged in drafting 
articles for their respective essociations, and the remainder are con- 
ducting the necessary introductory negotiations. 

We called attention in our lest report to the importance of including 
some representation of labour wherever possible on the governing bodies 
or Councils of all Research Associetions, and we expressed our belief 
that the Standing Joint Industrial Councils recommended in the Whitley 
Report would, if established, ‘‘ greatly help the formation and develop- 
ment of Trade Research Associations.” As the result of a conference 
recently held at the Ministry of Labour, at which our Chairman and 
Departmental Officials were present, an agreement was reached that the 
Department would consult the Joint Industrial Council ef an industry, 
when one existed, before proceeding to establish a Research Association 
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for that industry. And in cases where a Research Association had come: 
into existence before the Joint Industrial Council the Department would 
help to bring the two orgenisations into touch. 


There are meny reasons why purely local essociations would be 
probably less effective than those which include the whole of an industry 
or group of closely-sllicd industries, but one argument appears to be 
conclusive in itself. If e number of local associations were established 
within a single trade the question of meking the results achieved by 
each available to the others, and the conditions to be attached to their 
availability, would of necessity fall upon the Depecttment—a difficult 
and invidious tssk since the firms in the dierent groups might be in 
mutual competition. 

Our consultations with tho various groups of monufacturers engaged 
in the production of different types of internal combustion engine have 
confirmed dur belicf, gradually attained, that it is only possible to secure 
co-operative action for research among the firms of a single industry 
or between the firms in different group; of industry if the firms and the 
industrial groups are conscious of the existence of a number of unsolved 
problems which ere of common interest to them all or to a large majority 
of them. To some extent no doubt the work of research will reveal 
common interests previously unsuspected, but it cannot be expected 
that firms should expend their funds in an unreasoned faith. The in- 
formal committee of the internal combustion engine makers which met 
ns in conference soon discovered the absence of sufficient common ground 
for common action although all agreed thet research was necessary and 
should be conducted on a co-operative basis. 

For reasons somewhet similar the conference summoned on the 
initiative of the Faraday Society (and referred to in the last report) 
has not made as rapid progress 23 some of the other movements towards. 
organising research upon a national scale. ‘ithe aim of the conference 
was to unite both makers and users of refre:torics in ® common attack 
upon problems involved in their manufacture and use. But though 
the interests of different classes of users are ultimately the same as those. 
of the manufacturers they do not realise it, and they are in consequence 
not so easily brought into e. single movement as the makers would be. 
We think it likely that the most accessible line of advance will be found in 
the makers organising themselves and then encouraging the users to. 
come in as and when they feel inclined to do so. We have recommended 
the Committee of Council to make a grant of £1,500 to the authorities 
of the Pottery School at Stoke towards the erection of a new research 
building for refractories, on the condition that should approved Associa- 
tions for either pottery or refractories come into existence they should 
be allowed to use the building free of rent charges. 


(L'o be concluded.) 
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The Dick, Kerr Ventilated Tramway Motor. 


he conditions under which tramway motors operate are well known 
to be the reverse of ideal; such motors owing to their location are 
necessarily of limited dimensions, and have to operate foy lengthy 
periods without attention, and this despite the inherently dirty condi- 
tions of their employment below the car. 


ee >... =- — i 


the firm’s long experience in this class cf apparatus has shown to be 
essential to successful operation, and will strongly appeal to those 
engineers who favour the ventilated type cf motor. 

This machine, known as the D.K. 30, is of the interpole type, and in 
gencral design follows the firm’s standard practice.“ 


VENTILATED 'LRAMWAY MOTOR BY Dick, KERR & Co., LTD. 


For this reason the totally enclosed type of motor has been very 
largely favoured by tramway engineers in the past, as being practically 
dust proof and watertight, although total enclesure naturally reduces 
the continuous rating of such a machine owing to temperature limita- 


tions, due to the difficulty of dissipating the heat generated in the 


motor. 


tramway motors would be obviated if a really satisfactory system cf 
ventilation could be provided, and with this object in view Messrs. 
Dick, Kerr & Co., Ltd., have recently placed on the market a ey 
ventilated type of traction motor, which embodies all the features whic 


: | 
Many of the difficulties associated with the design and operation of 


It is, however, supplied with cither split frame (as illustrated) or box 
frame, which latter construction is now finding favour particulagly 
abroad, the frame itself is of high-permeability cast steel, fitted wi 
separately cast armature bearing boxes on cither side, which are firmly 
bolted to the frame. p : 

This gives a very rigid construction, and one which facilitates dis- 
mantling for inspection-as the armature can be retained in position while 
the bottom half of the (split) frame is removed or can be removed with 
it if necessary. The solid armature bearing boxes are also an effective 
preventive of vil creepage into the interior of the shell, ; 

The main pole pieces are built up of laminated steel punchings, riveted 
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together, and are interchangeable and fitted with former wound coils ; 
these coils are specially insulated to withstand moisture and high tem- 
perature conditions, and are firmly held in position by flat steel springs, 
by means of which any shrinkage of the coil is automatically taken up. 
The interpoles are solid steel, with field coils clamped into position by 
screws. ; 

The armature is of the firm's standard construction, special air ducts 
being provided in the core for ventilation purposes. To ensure that this 
ventilation is satisfactory and positive, a double-flow exhaust fan of 
compact form is fitted to the armature which draws one current of air 
through the armature laminations, and another air current over the 
field coils. 

This air enters the motor casing through inlets of considerable area, 
which are located behind the commutator lid, where they are protected 
from dust and water, and is discharged through outlets at the pinion 
end, in a similarly protected position; both the air inlets and outlets 
are fitted with coarse protective screens, shaped so as not to restrict 
the volume of air entering or leaving the air ducts. 

The volume of air and its velocity are such that any dust entering 
the casing is carried right through and expelled, an operation which 
the smooth direct air-passayes greatly facilitates, as also the fact that 
no reversal of direction of air current occurs in the motor. 

The cooling effect resulting from this positive system of ventilation 
increases the continuous capacity cf the moter to 70 per cent. of the 
one hour rated capacity, as compared with a value of only 40 per cent. 
with the unventilated type cf motor. 

It is unnecessary to emphasise the value of this feature.as it is obvious 
that in tramway operation, the capacity of the motor for continuous 
operation during periods cf 8 or 10 hours is far more important than 
its one-hour rating, and due tv the cooler running conditions the life 
of the insulation is greatly increased, as it is unlikely to suffer from the 
effects of overheating. | 

Furthermore, owing to the improved utilisation of materials, a greater 
output oan be obtained for a yiven weight or stated in another way a 
reduction in weight to be hauled can be made which represents a material 
saving in cost of operation. 

The bearings of the armature as well as those for the axle suspension 
are lubricated by means of wool waste and horse-hair saturated in oil, 
a special channel being cast in the bearing box for oiling ; the motor is 
also adopted for ring-lubrication, and owing to the oi] storage capacity 
provided, the bearings will operate for long periods without attention. 

The motor is fitted with the firm’s standard brush gear; the axle is 
provided with a forged steel pinion cut from the solid, which meshes 
with a cast steel gear wheel, the gearing being enclosed in a malleable 
iron cast supported from the frame. 

It is claimed that the D.K. 30 motor which is designed for a narrow 
(one metre) gauge, and rated at 40 H.P. when operating on 500 volts 
at a speed of 520 revs. per min., represents a great advance on existing 
designs, even of the ventilated type, both in efficiency and all-round 
reliability, and is specially adopted for use under the conditions met with 
an British tramway operation. 


Coal Conservation Committee. 


As wa; stated in our igsue of Aug. 23, the final report of this Committee 
has now been published. Owing to the large field to be covered, five 
sub-section: Committees were appointed to deel with different phases 
of these questions, namely, with mining method, power generation and 
transmission, metallurgy, carbonisation and geology. At a later date 
the sub-Committees on cerbonisetion and metellurgy were emalga- 
mated. The reports of these verious sub-Committees have been sp- 
proved and edopted by the msin Committee, and they ère now pub- 
lished glong with the fine! report in the form of appendices. The report 
of the Power Generation end Transmission Committee wès published 
separately ; it was given in THe ELECTRICIAN of Dec. 28, 1917, and its 
recommendation of g netional scheme of electrical generation and 
transmission sttracted wide «attention, ‘his report is reproduced in 
the final report which forms & comprehensive survey of the plece of cos! 
in the industries of the future. 

Considerable attention hea been given to the pert which the carboni- 
sation of coal is calculated to play in reconstruction end all known 
methods of preperation end treatment have received full exemination. 
Steps gre suggested not only for meking more cificient use of those 
grades of cog! et present burned in a rew stete but also for putting to 
valuable use inferior cogl, shele and coal dust, now regerded as waste. 
Another matter of which the (ommittee emphasise the importeace is the 
necessity of obtsining fuel oils, motor spirit and the raw meteriats for 
explosives, drugs gad dyes. It is considered practically certain thet 
larger supplies can be obtained from coal by the new methods of working 
which are proposed. he report does not, however, cerry us es far 
as we anticipeted, a3 this part of the subject has been lergely handed 
over to the Fuel Research Board. 

The Committee recommend the combined working in groups or units 
of coke ovens, blest furnaces, steel furneces gend rolling mills, each unit 
to have g capacity of from 309,900 to 500,000 tons of finished steel 
per annum. One of the conditions of success will be the grouping of 
these united pleats in suitable districts. 

A definite conclusion has been reached regarding the production of 
electric power on 2 large sesle, end it is felt that there is giso a definite 
field for the use of gas engines of the ordinary type. Research work is 
in progress with a view to forwarding the design end production of 
internal combustion engines. She neccssity of replacing old with 
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modern plant, especially in the smaller colliery undertakings, is pointed: 
out as a further means of econumising in fuel. 

The establishment of a Ministry of Mines and Minerals is recom. 
mended. It is propesed thet, with certain exceptions, those functions. 
connected withthe cos! mining industry now vested in various Govern 
ment Departments, shall either at once or after the war be transferred 
to a Ministry presided over by a Minister with a seat in Parliament. 
It appears thet no fewer than seven Government Departments are now 
intimately concerned with mines end minere!s. 

It is pointed out thet considerable possibilities in connection with 
the lovetion of new coaltields aad the extension of those already being 
worked, lie within the scope of the geological survey now being made. 
It is possible, the report shows, that a large increase in our mineral 
OA might be found were systematic exploration carried out dy this 

ody. 


Patent Record. 


SPECIFICATIONS PUBLISHED. » 


The joliowing abstract from some or the specifications recently published have been 
sozcialiv compiled oy Messrs. MEWRURN, Evils & Pryor, Chartered Patent Agents . 
7) and 72, Chancery-lane, London, W.C. 

Whenever the date applied for differs trom the date on which the application was lodge 
at the Patent Ocot he tormer is given in drackets after the title. ‘ 


SPECIFICATIONS, 19TL€, 


111,478 BraitisH INSULATED & HE sry Cases & BLADES. Terminal box electrical 
or conductor insulators. 1296.17.) 

117,490 B. T.-H. C>. (G. E. Co.) Mluminating device containing electric incandescent 
lamps. (17°7:17.) 

117,458 Moyse. Device for guiding the trolley pulley of an electric car into contact with 
its overhead wire, (20,7:17.) 

117.499 Sisprex Conmuits & WATERHOUSE. Electric radiators. (20°7/17.) 

117.505 ScHoLtey & Wooororre. Electric drilling apparatus. 125 7.17.) 

108,482 SYNDICATE GRAAMANS PATENT. Electric batteries. (29/7/16.) 

117.533 Kimura. Apparatus for the electrotysis of water. (19;9,17.) 

110,354 Western ELecteic Co. Telephone exchange systems. (11/10/16) 

717,546 ENGELHARD & Soc. AUTOMATISME ET APPAREILLAGE. Electric timerelays. 


(19 10.17.) 
11.489 Prizumer. Thermo-eiectric generator. (28°10/14.) 
17,559 Davivson. Electrically heated sheets, rugs, mattresses, foot warmers and the 
(7/11/17) 
Terminal for the attachment of magnetic wires to sparking plugs of 


(21'3:17.) 
(30,'6,17.) 


Ignition magneto for explosion engines. 
Process of annealing metal wire by electricity. 


l 
| 
hike, 
116,496 MARAZZI. 
engines. 
117,604 Bassi. 
117.821 Morris. 
117,822 ALEXANDER VINT & JMBERY. 
(30/7/17.) 
117,825 VaLENTE DA Cruz. Magnetometers for measuring weak magnetic fields. 
(23.4:17.) (Cognate application, 7,444/17.) 
117,830 West & Co. and Bossom. Electromagnetic lock-out switch. (28/6,/17.) (Cog- 
Electric diaphragm horns. (30/7/17.) 


nate application. 13.616/17.) 
7,838 Marks. (Sparks-Withington Co.) 

7.849 MipGLey and VANDERVELLE & Co. Self-regulating dynamos. (4/8/17.) 

7,853 Genri. Automatic regulator for electric machines, (8'8/17.) 

7,867 B.T.-H. Co. (G.E. Co.) Systems of electric transmission. (23°10/17.) 

17.872 Botton & Wacker. Deposition of m3tals by electrolysis. (8/11/17.) 

17.88) PETERSEN & ALLMANNA, SVENSKA ELEKTRISKA AKTIEIBOLAGET, Electrical'y 
operated diaphragm horns. (4;1/18.) 


Electrostatic machines. (24:2-17.) 


l 
l 
l 
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APPLICATIONS FOR PATENTS. 
Note.—Names within parentheses are those of communicators of inventions. 
July 12, 1918. 


1,444 B.T.-H. Co. (G.E. Co.) Electric locomotives or cars. 

11,459 GitsHam. Instrument for fixing short ends of carbon in arc lamps. 

11.461 TELEGRAPH CONSTRUCTION & MAINTENANCE Co. Lighting buoys. 

11.478 ELextro-MaATERtIaAi Ges. Insulation of electric installations. (11/4/18, Germany.) 

11,483 CALLENCER'S CABLE & Construction Co. & Bootureyp, Supporting devices 
for tubes, electric wires. &c. 

11,484 Ninon Denki Kocyvo KABUSHIKI KrisHa & YANAL 
electric lamp bulbs. &c. 

11.485 Otani, Leading-in conductors for electric lamp bulbs. &c. 

11.485 CALLENDER'S CALE & Construction Co. & BootHRoyn. 


for electric wiring installations. 
July 13, 1918. 
Electrical burglar alarms. 
Centrifuge electric speed governor. 
July 15, 1918, 


SCHUCKERTWERKE, Energy-regulating 
(13/6/17. Germany.) 

(G.E. Cu.) Electric locomotives or cars. 
Magnetic tray cuntiol for use in biscuit-making machinery. 
Windings for dynamo- 


Leadiny-in conductors for 


Junction boxes, &c., 
~~ 


11.500 KIRK. 
11,515 Koressios. 


11,562 Siemens arrangements for electric 


circuits. 
o73 B.T.-H. Co. 
77 Bowers & MASON, 
582 Britis WESTINGHOUSE ELECTRIC & Mra. Co. & KuysEr. 
electric machines. 


— > 
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Volunteer Notices. 

LONDON ARMY TROOPS COMPANIES VOLUNTEER ENGINEERS. 
Headquarters : Balderton-street, Grosvenor-square, We. 
Officer Commanding, Lieut.-Colonel C. B. Cray, V.D. 

Orders for the Week. { ' 

Captain of the Week.—Cept. E. G. Fleming. 

Next for Duty.—Capt. W. Hynam. 

Monday, Sept. 9 to Saturday, Sept. 14.—Drills 2s usuel. 

Sunday, Sept. 15.—Commendeant’s Perede et Waterloo Station, 8.45 8a.m. — 
for work at Esher. Drill Order without rifles. Mid-day and tee 
rations to be carried. 

Recruits’ Drill, 6.30. Ambulance 
Bend, 7.0. 

Friday, Sept. 13.—Range, 5.30. 

SPECIAL Novices. —All drills will teke place at headquarters unless 
otherwise stated. 
The medical officer will ettend for the 

6.0 p.m. on ‘Thursday evening. 


Section, 6.30. Signellers, 6.30. 


exeminetion of recruits at 
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Commercial Topics. 
——— 
Royal Commission on Decimal Coinage. 

A Royal Commission has been appointed to consider and report 
whether it is advisable to make any changes in the denominations 
of the currency and money account of the United Kingdom with a 
view to placing them on a decimal basis, and whether, if an alteration 
of the present system is recommended, it is desirable to adopt with 
or without modification the proposals embodied in the Bill recently 
introduced into the House of Lords by Lord Southwark or some other 
scheme, and in the latter alternative to make specitic recommenda- 
tions for consideration by Parliament. 

The members of the Commission are—Lords Emmott. Southwark, 
Faber, Ashton of Hyde and Leverhulme; Sir R. V. Vassar-Smith, 
Sir Joseph Larmor, Sir Geo. Croydon Marks, Sir Alfred W. Watson, 
Messrs. John W. Cawston (Deputy Master and Controller of the Royal 
Mint), Sydney A. Smith, Charles Godfrey, James Bell, 
Burn, Harold Cox, Geo. Hayhurst, Theodore McKenna, Geoffrey Marks, 
James F. Mason, Albert Smith, Geo, Murray Smith and Gilbert C. Vyle. 

, * * * * 
Wages of Men and Women Workers. 

The Government have appointed a Committee * To investigate 
and report as to the relations which should be maintained between 
the wages of women and men, having regard to the interests of both 
as well as to the value of their work. The recommendations 
should have in view the necessity of output during the war and the 
progress and well-being of industry in the future.” 

The Committee will consist of the Hon. Mr. Justice Atkin (chairman), 
Dr. Janet Campbell, Sir Lynden Macassey, K.C., Sir W. W. Mackenzie, 
KC., and Mrs. Sidney Webb. Lieut.-Col. the Right Hon. Sir Matthew 
Nathan, G.C.M.G. (Secretary to the Ministry of Pensions), has been 
appointed as Secretary to the Committee. 

Communications on matters concerning the Committee should be 
addressed, till further notice, to the Secretary, 2, Whitchall-garders, 
S.W. 1. : n P . 

Australian Telegraphs and Telephones. . 

The report of the Postmaster-General for the year ended June 30 
1917, states that for the first time there was a profit shown on the 
working of the telephones of £17,234 Contracts have been let for 
the supply of automatic switchboards at the City North (Sydney) 
and Malvern (Victoria) exchanges. 

The following statistics of the various States are given in the “ Tele- 


graph and Telephone Journel ” :— 


Telegrams received and despatched. No. of Offices. 


New South Wales............ 11,678.845 (11,504,271 in 1916) 2,231 
Victoris  ....sessessesesesosoe 7,243,763 ( 7,071,588 » + 1,711 
Queensland ..............000. 4,935,874 ( 4,084,880 be e) 795 
South Australia -............ 4,611,598 ( 4,386,774 ao) 516 
Western Australia ......... 3,222,825 ( 3,327,470 s») 403 
Tasmania ..... PEIEE 1,137,744 ( 1,108,753 ,„ ) 433 
Total for Commonwes.ith. 32,850,649 (32,201,736 = ,, ) 6,189 
Tele phones. 


No. of exchenves. No. of stations. 


New South Wales 765( 705 in 1916) 72,884 ( 69,010 in 1916) 
Vietoris .......c.00. §22( 586 n ) 51,820 ( 48,812 ,,  ) 
Queensland —...... 256( 248 „n ) 22,616 ( 21,430 ,„ ) 
South Australia... %I89( 143 ,, ) 14,521 ( 13,404 ,, ) 
Western Austretia LIL( 105 ,, ) 10,70 ( 10,852 ,, \ 
Tasmaania aeee 1l( 95 p ) 5,136 ( 4,9083 „ ) 


Commonwealth ... 2,044 (1,882 o) 177,737 (168,416 . 

The number of telephone subscribers in Sydney wes 34,082. in Mel- 
‘bourne 25,665, in Brisbane 7,170, in Adelgide 7,837, and in Perth 4,981. 
As the proportion of “lines ” to © stations ” in the Commonwealth wes 
as 137,000 to 177,000, there should be over 43,000 stations in Sydney, 
33,000 in Melbourne and 10,000 in Adelaide. 


re ee oe 


Electricity Supply. 
General. 


E Cavan.—The Guardians have asked the consulting engineer 
(Mr. J. P. Tierney) to expedite the work on their electric lighting 
scheme. 
m Darwen.—An application has been received by the Corporation 
from the electrical workers for an increase of 3s. 6d. per week. 
Electricity versus Gas Supply.—At the recent meeting of the 
Wandsworth, Wimbledon & Epsom District Gas Co., the chair- 
man (Mr. H. E. Jones) referred to the report of the Board of Trade 
Electric Power Committee and its probable effect on gas supply. 
Mr. Jones said that their company was founded to supply gas for 


lighting, but gradually they had extended it to heating and cooking. 
his opinion no one would get that business away from them, because 
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there was no other form in which coal could be so scientifically and 
economically used. Electricity could not touch them in that respect. _ 
They were dependent on the workmen’s homes, where 22,000 ft. or 
23,000 ft. of gas was consumed annually for domestic use. That was 
the class of business which, he believed, could never be taken from them. 
The rich man with gas in his kitchen and passages, might like to have 
electric light in his drawing-room. Their works were never built with 
the idea of supplying large ironworks. It was impossible to have 
anything of that sort in London. The electrical conduction of power 
from a large central installation was economical and he did not pre- 
tend it was not. There was not the slightest fear of their property, 
being damaged, much less extinguished, by anything the electricians 
could do, and when he looked at the market prices of their stocks, and 
saw the miserable level to which they had fallen, he could only beg 
of them not to sell them. “ Hold fast, and all would be well. 

Glasgow.—On Friday last the members of the Electricity Com- 
mittee paid an official visit to the new Dalmarnock power station 
after having lunched together in the City Cham bers. 

At the luncheon, Mr. Joun Trary, who proposed the toast of the ° 
Electricity Department, said that the output of the department was 
last year 151,000,000 units against 77,000,000 units for the year 1914, 
and during the period since the outbreak of war the total output was 
equal to the output for the previous 20 years. 

Bailie Hannay, Convener of the Electricity Committee, in replying, 
traced the history of the department and showed by figures the pheno- 
menal success of the Corporation's electrical undertaking. 

Forty-five acres of ground have been acquired at the site of the power 
station at a total cost of £63,100. In August 1914 offers were accepted 
for the inlet and outlet water culverts and the foundations. This work 
was completed at the end of 1916, the cost being £83,000. The inlet 
water supply is in duplicate. The previous decision to suspen during 
the war the erection of the super-structure and installation of plant was 
rescinded in 1916 owing to the large increase in the demand for power 
for shipbuilding and engineering concerns, and in the summer of 1916 
contracts were fixed for reinforced concrete buildings, brick and mason 
work and joiner work constituting one-half of the generating station, 
one-half of the switch house, two boiler houses and complete coal storage. 
These contracts amount in all to £120,000. Since April, 1917, orders 
have been placed for four 18,750 kw. (25,000 H.P.) turbo-alternators and 
condensing plant, together with eight boilers and accessories necessary 
for the complete equipment of one boiler-house. A contract has algo 
been fixed for a complete coal-handling plant. The buildings inspected 
are laid out as follows :— 

The turbine room (230 ft. by 75 ft.) is the main building. On the 
north side of the turbine room and at right angles to it there will be two 
boiler houses each to contain eight boilers. On the south side of the tur- 
bine room the switch house is being erected. This building will contain 
the main switchgear as well as 20,000 volt transformers. The coal store 
has an area of 2} acres and is capable of accommodating 60,000 tons of 
coal. The walls and half the roof of the first half of the turbine room 
are completed. One boiler house is two-thirds completed, but the 
switch house is erected to the ground floor only. Owing to restrictions 
in the use of steel, reinforced concrete has been used throughout in place 
of steel girders. Ample railway sidings for the delivery of coal are 
provided. The coal handling plant has been designed for the rapid 
and economical handling of an amount of coal amply sufficient for the 
ultimate maximum requirements of the station. The boiler house is & 
three-story building. The basement will contain forced draught fans 
and give space for the entry of trucks to take away ashes ; the first floor 
will accommodate the boilers and accessories ; and the second floor will 
house economisers and induced draught fans. The turbine room is a 
two-story building, the basement containing condensing plant, the first 
floor housing the turbo-alternators and accessories. The switch house 
being a separate building will enable the operating staff to perform their 
duties undisturbed by the noise of rotating machmery. A workshop is 
erected alongside the first boiler house at the end of the turbine rooms. 
The workshop crane will run out over the railway track for the lifting of 
heavy machinery from the railway into the turbine room where the 
turbine-room crane will deal with it. The machinery and accessories on 
order for the turbine room, boiler house, switch house, &c., will cost 
£860,000. 

Manchester Ship’ Canal.—Among improvements which the 
Manchester Ship Canal Co. proposes to carry out at the Man- 
chester docks are the provision of railway sidings, warehouse 
extensions and additional electric lighting installations. 


, Electric Traction. 


Bristol.—The Board of Trade has ordered that the period during 
which the Corporation of Bristol are entitled to give notice of their 
intention to exercise their option of purchasing the Bristol tramways 
undertaking shall be extended for one year from Oct. 51, 1918. 

Edinburgh.—A public inquiry will be held on the Ist prox. into 
the application of the Corporation for power to construct an clectric 
tramway to Queensferry. 

Tramway Workers’ Wages.—The Committee on Production has 
issued its award on the questions arising out of the recent strikes 
of motor omnibus and tramway workers. 

Among the cleims was one for equal total payment to be made to 
women and men for eque! work in the tramway end omnibus under- 
takings, parties to the awerds of Merch 8 ond July 9, 1918. S 
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After giving en explanation of previous awards, the Committee grant to 
women aged 18 and over whose terms of employment include an under- 
taking that they shall be paid the same rates as the grades of men whose 
places they have filled, such edvence as shall give 25s. per week over the 
pre-wer rates of the grades concerned, payment to be made on the basis 
of a week of six days or six shifts. In the cese of women aged 18 and 
over not covered by the above clause an additional increase of 5s. a week, 
subject to a maximum of 25s. a week over the pre-war rates of the grades 
concerned, payment to be made on the basis of a week of six deys or 
six shifts. . 

The increases to take effect as from the beginning of the first full pay 
following July 9, 1918. | 

The committee recommend that the whole question of women’s 
wages and advances should be made the subject of a special inquiry, 
in which women can take pert, and et which all the facts and cireun - 
stances which must be taken into account before anv general guiding 
principle can be safely or properly formulsted may be tully investigated. 

The committee spprove of the principle thet when general changes 
of wages are under consideration the wages of women as well as men 
should be considered, and they recommend thet the parties shorld 
formulate an agreement providing for a regular procedure for the 
periodical consideration and review of wages in the industry concerned. 

As regards the claim submitted in the case of the Croydon Corporation 
for the extension to that authority of the awards of March 8 and July 9, 
the committee suggest that the parties should meet with a view to 
arriving at a settlement between themselves on the matter. 


Wallasey.—In order to economise coal the number of stopping- 
places has been reduced, and it is now proposed to limit the ser vices 
arid to reduce the hours of service. 


Telegraphy and Telephony. 


Swedish States Telephone Extension.—The A.B. Stockholmstelefon 
(formerly Ajlmanna Telefon) is to be taken over by the Swedish 
Telegraph Administration, and amalgamated with the Rikstelefon 
(the State Telephone System). 

The sum to be paid by the Telegraph Administration for the company's 
telephone lines, plant, apparatus, &c., is about 47,000,000 kronor. A 
conditional agreement haa been sanctioned by the Government, but it 
must be approved by the Riksdag. The Stockholm Telephone Co. 
has a capital of 18,000,000 kronor and the competition between the 
company and the State Telephone systems has been very severe. 

Wireless Telephony in China.—It is announced that the Mar- 
coni Company signed a contract on Aug. 24 with the Chinese 
Ministry of War to supply 20 wireless telephone installations for 
military purposes. 

The company will lend the Government £600,000, bearing 8 per 
cent. interest, half for the purchase of the telephones, half for unspeci- 
fied expenditure. This is regarded as a test of the scope of the Japanese 
wireless loan, the terms of which were unknown, but were supposed 
to give the Japanese a monopoly of the wireless business in China. 


` Imperial Notes. 


Australasia.—At a recent meeting the Tasmanian Premier (Hon. 
W. H. Lee) referred to the State’s hydro-electric power scheme and 
the opportunities it would offer for the establishment of new indus- 
tries in Tasmania. | 

Mr. Lee suggests that after all the State requirements have been met 
and provision made for the future, consideration might be given to the 
question of carrying cables across the Bass Straits to Victoria, and thus 
give Australian manufacturers interests cheap power. “ihe numerous 
lakes and rivers in the mountainous country of Tasmania would encble 
clectric power to be generated on a big scale, end as the distance bet ween 
Tasmania and Victoria is only about 100 miles, there would be nothing 
impracticable in the Premier’s suggestion. At present the problem of 
supplying electric power in Melbourne is an acute one, electricity is 
generated by steam plant, and it is estimated that it will require an 
expenditure of £2,000,000 to supply all the power which has been applied 
for in Tasmania. The British Government cannot see its way clear at 
present to give the necessery authority for the necessary machinery 
to be constructed in England, and inquiries in America heve not (it is 
reported) had any satisfactory result. 

The General Electric Co. of Australie hes submitted toWagpa (N.S. W.) 
Council A scheme for supplying the municipality with electricity for 
lighting and power. The scheme will cost about £34,000. 

Coburg (Victoria) Conneil hes resolved to instal a municipal electric 
supply scheme. Mr. V. J. Crowley estimates the cost at £12,500. 
‘there are 80 local ratepayers who take electricity from Brunswick. 

Rockhampton (Queensland) City Council has invited applicetions 
from persons qualified to supply plens and specifications and estimates 
of the cost of installing plant for the supply of electricity to the citv uf 
Rockhampton. 

Fitzroy, Northcote and Preston Tremway Trust propose to invite 
tenders for the construction of the electric tramwey. 

A petition, signed by ratepayers end residents of Arn idale (N.S.W.), 
has been presented to the Minister for Local Government, urging thet 
permission be granted to light the city of Armidale by electricity gene- 
rated by water power. 

‘he Victorien Hydro-Electric Power Co. has asked the Victorian 
Premier (Mr. Lawson) to introduce a Bill to authorise the (‘company to 
use the weter- power of the Kieiva river for 50 years. 
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Canada.—On behalf of the Department of Mines, Dr. Alfred ' 
Stansfield, professor of metallurgy at McGill University, is con- 
ducting an investigation into the possibility of the electrical smelt- 
ing of iron ores in British Columbia. 

Sir Adam Beck, chairman of the Hydro-Electric Power Commission 
of Onterio, has ennounced the probe.bility of another hydro-electric power 
development in the neighbourhood of Port Arthur on the Nipigon River. 
‘here are two sites on the river with e combined possibility of about 
70,000 H.P. each, end at the site it is proposed to develop first there are 
two main falls within a short distence of each other, with a combined 
head of 105 ft. ‘ihe ftirst- development will be planned to include the 
whole head of 105 ft. for an ultimate capacity of 75,000 H.P., and an 
order-in-council has been passed for an initial development of 30,000 H.P. 
his will probably require four units and sn expenditure of $4,500,000. 
The site is about 65 miles from Port Arthur, to which there will be a 
110,000 volt transmission line. 


Canadian Water Power LTevelopment.—Work is progressing 
rapidly on the power line of the West Kootenay Power Co, to Copper 
Mountains, and the Canada Copper Co. is also making good progress 
with the construction of its concentrating mill. 

i'he mill is to be ready for operetion as soon as power and trans- 
portation facilities are aveilable. It is expected thet the mill will 


receive from 2,000 to 3,000 tons of ore per day, and a ten years’ supply 
of ore is stated to be available. 


Niagara Falls Power Supplies.— W ar industries use 8529 per cent 
of the power generated by means of the Niagara Falls hy the Hy- 
draulic Company and the Niagara Falls Power Co., and 54°29 per 
cent. of the power generated by other co-operating com panies. 

The supply falls short of the demand by about 200,000 H.p. This is to 
be relieved by enlargements of the steam plants of the Buffalo Genera) 
Electric Co. and the Niagara, Lockport & Ontario Power Co. The pro- 
posed additions to these two plants will aggregate 62,000 n.r. By means 
of a further development by the American hydro-power companies at 
Niagara Falls their existing supply of power, amounting to about 
250,000 H.P., will be increased by about 160,000 H.P. 


i 


Foreign Notes. 


Japanese Electrical Exports.— A party of Chinese business men and 
journalists recently visited, by special invitation, the electrical 
exhibition in Uyeno Park, where domestic electric appliances, lamps, 
electro chemical plant, wireless telegraph and telephone apparatus, 
&c., were exhibited. | 

It is stated that the opportunity afforded by the stoppage of German, 
British and American supplies of electrical machinery to China is being 
turned to good account by Japanese manufacturers. The latest figures - 
available show that the exports of electric lamps and apparatus from 


Japan are already valued at 7,300,000 yen (nearly £750,000 at par rate) - 
per annum. 


Reconstruction in Germany.— According to the ‘* Board of Trade 
Journal,” reconstruction schemes have been severely criticised in 
German political and commercial circles, and the Imperial Depart- 
ment of Economics has been compelled to issue a statement of their 
ideas for the organisation of industry and trade in the transition 
period. 

‘his statement points out that some form of State control of trade 
and industry in the transition period is necessary, chiefly for the seke of 
improving the exchange end because of the scarcity of tonnage which 
will exist at the conclusion of peace. Such control will not be necessary 
for all industries. It will be chiefly required in the textile trades, in 
certain Colonial importing trades, indiarubber, fets, oils, hides, leather 
and in the shipping industry. 

It is not intended to exclude private trede, in principle, from a share 
in the orgenisation, but rether to hand over the solution of the questions 
of self-government connected with it to the circles concerned. A number 
of Economic Boards will be set up, on which representatives of the branch 
of trade or industry concerned may sit, end which will exercise control 
over the distribution of the foreign exchenge and of tonnage. The 
Imperial Department of Economics has no intention of creating com- 
pulsory syndicates. The Economic Boards are to heve an official 
character ; they ere to levy fees and texes to cover cost of administration. 
Without interference with the development of national economy, the 
Imperis! Department of Economics will endezvour to build up again 
the position of the middle classes, who heve been most. severely injured. - 

For the sake of the exchange it is proposed to maintain in force the 
Foreign Bills Order, in order to be able to distribute with security in 
foreign countries payments for important imports. ‘ithe Reichsbank will 
co-operate with the Department for this purpose. 

In shipping circles it hes lately been asserted that the tonnage prospects 
after the war are highly favoureble. ‘ihe Imperial Department of Econo- 
mics finds itself unable to agree with this view. It is the duty of the 
Department to take measures in good time to meet the situation, but 
the task will be entrusted to the shipping industry itself, and the proz- 
pective Yonn-ge Distribution Office of the German shipping industry 
will only decide questions of a technical nature. The adjustment of 
interests between the shipping industry and freight users and consumers - 
calls for state control of the 'ronnage Distribution Office. The Imperial. 
Controller will be chosen from shipping circles. 
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The situation with regard to Colonial goods may be regarded as 
extremely favourable. ‘i‘here will bo no scarcity here after the war, 
but rather a superabundance, and organisation will be necessary to 
prevent a flooding of the German markets, a waste of tonnage and bad 
effect on the exchange. 

In an article in the “ Frankfurter Zeitung ” it is stated that of the 
pre-war imports (of which the value was 10 milliards of marks) 5 milliards 
were raw materials and 3 milliards food-stutts and tobacco. Some of 
these have been done without during the four years of wear, while for some 
substitutes have beon found. In the cotton trade, of 1,700 spinning 
and weaving factories, only 70 large ones are working ; in the silk trade, 
of £5,000 looms, only 2,500 ere at work; in the oi! industry, only 15 
out of 720 businesses sre still active. And after the war much raw 
meterial will be required . . . many war substitutes will continue to te 
used. If there should be a scarcity of tonnage, it is necessary to provide 
for two things: (1) that the first place should be given to absolutely 
necessary imports—food and raw materials ; end (2) that the available 
tonnage should be used for German and not foreign requirements. 'r'hese 
considerations have led to a number of Federal Council war orders. 
Freight contracts made after Dec. 1, 1916, lose their validity on the 
declaration of peace unless they are approved. No such contracts for 
the period after the war may be made without permission of the Imperial 
Department of Economics. ‘he plans of the Imperial Department of 
Economics for the transition economy of shipping, which have bren su 
vigorously opposed by Hamburg in the last few wecks, have but one 
object, the scrapping and re-casting of these orders. A ‘i'onnage Dis- 
tribution Company is to be set up in Himburg, which is to control all 
German merchant ships of more than 500 gross tonnage during the 
transition period. The orders of this Cumpany, especially those dealing 
with exports and the kind of goods to be carried, have to be observed 
by the shipping companies ; freight contracts may only be made with 
the approval of the company and reports and returns must be made to 
it. The Company itself will be under the supervision of the Imperial 
Chancellor, who will nominate a Standing Commission for this purpose. 
It is this Commission which is the chief cause of the Hamburg opposition 
to the whole scheme. 


Miscellaneous. | 


Alien Enemy Patents.—Messrs. J. S. Highfield, A. A. Campbell 
Swinton and P. D. Tuckett have been granted licences to develop 
34 German electro-chemical patents granted to the Gesellschaft fiir 
Elektro Osmose (m.b.H.), the Farbwerke vorm. Meister, Lucius & 
Bruning and Schwerin. 


Enemy Firm Wound Up.—The Board of Trade has issued further 
Orders requiring certain businesses to be wound up including Winter 
& Almenraeder, 48 and 49, Great Sutton-street, London, E.C. 1, 
importers of vulcanite, &c., successors of H. Traun & Sons, 25, 
Goswell-road, London, E.C. 1, manufacturers of ebonite. Controller: 
J..D. Pattullo, 65, London-wall, London, E.C. 


Imports.—The following are official values of electrical machinery, 
material and apparatus imported into this country (a) during July, 
1918, and (b) the aggregate figures from Jan. | to July 31, with in- 
crease or decrease compared with corresponding periods of 1917 :— 

Electrical machinery, (a) £35,218 (decrease £83,555), (b) £443,430 (de- 
crease £405,500); including generators and motors other than for 


aeroplanes, motor cars and cycles, (a) £14,001 (decrease £15,347), (b). 


£80,966 (decrease £70,929); and electrical machinery unenumerated, 
(a) £21,217 (decrease £68,208), (b) £362,464 (decrease £334,571); tele- 
graph and telephone cables other than submarine, (a) £90 (decrease 
£3,337, (b) £1,936 (decrease £47,344); telegraph and telephone appa- 
ratus, (a) £9,344 (increase £7,556), (b) £33,007 (increase £13,622) ; other 
electrical wires and cables, rubber insulated, (a) nil (decrease 
£2,670), (b) £657 (decrease £28,068); with other insulations, (a) £33 
(decrease £1,319), (b) £760 (decrease £6,172); carbons, (a) £2,837 
(increase £543), (b) £25,339 (decrease £25,851); glow lamps, (a) £14,520 
(increase £11,485), (b) £78,244 (increase £13,402); parts of arc lamps 
and searchlights (other than carbons), (a) £19 952 (increase £14,468), 
(b) £62,991 (decrease £6,013); primary and secondary batteries, (a) 
£7,261 (decrease £16,787), (b) £99,724 (decrease £88,963) ; meters and 
measuring instruments, (a) £8,891 (increase £3,351, (b) £16,738 (decrease 
£5,169); switchboards, (a) £1,865 (increase £1,431), (b) £2,131 (increase 
£1,650) ; electrical goods and apparatus unenumerated, (a) £52,080 (in- 
crease £2,184), (b) £310,113 (increase £1,607. Total of electrical goods 
and apparatus other than machinery and uninsulated wire, (a) £116,873 
(increase £16,905), (b) £631,640 (decrease £177,377). 


Exports.—The exports of electrical machinery, material, &c., (a) 
during July, 1918, and (b) from Jan. 1 to July 31, with increase or 
decrease compared with corresponding periods of 1917, were as 
follows :— “ 

Electrical machinery, (a) £71,705 (decrease £75,702), (b) £620,113 
(decrease £249,772) ; including railway and tramway motors, (a) £2,889 
(decrease £3,666), (b) £22,991 (increase £4,748); other generators and 
motors except for aeroplanes, motor cars and cycles, (a) £54,770 (decrease 
£23,457), (b) £381,803 (decrease £130,709) ; and electrical machinery un- 
enumerated, (a) £14,046 (decrease £48,579), (b) £215,319 (decrease 
£123,811); telegraph and telephone cables, submarine, (a) £23,300 (in- 
Crease £23,300), (b) £365,531 (increase £251,990) ; other than submarine, 
(a) £34,509 (decrease £39,012), (b) £172,949 (decrease £319,171); tele- 
Btaph and telephone apparatus,(a) £16,098 (decrease £40,570),(b) £116,210 
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(decrease £35,775) ; other electrical wires and cables, rubber insulated, (ay: 
£4,113 (decrease £1,581, (b) £37,636 (decrease £1 1,961); with other 
insulation, (a) £15,070 (decrease £3,585), (b) £51,794 (decrease £149,762) ; 
carbons, (a) £277 (decrease £913), (b) £3,306 (decrease £12,575) ; glow 
Jamps, (a) £6,779 (decrease £3,322), (b) £48,955 (decrease £32,719); are 
lamps and searchlights, (a) £2,107 (increase £2,047), (b) £13,836 (increase 
£2,406); parts of are lamps and searchlights (other than carbons), (a) 
£576 (decrease £14,620), (b) £11,306 (decrease £34,464); primary and 
secondary batteries, (a) £8,261 (increase £2,253), (b) £60,854 (decrease 
£3,217); meters and measuring implements, (a) £11,183 (decrease £6,223), 
(b) £70,515 (decrease £11,275) ; transformers, (a) £2,103 (decrease £4,172), 
(b) £16,638 (decrease £26,927) ; switchbuards, (a) £2,235 (increase £302), 
(L) £19,867 (decrease £1,713); electrical goods and apparatus unenu- 
merated, (a) £34.392 (increase £167), (b) £246,881 (decrease £136,186). 
Total of electrical goods and apparatus, other than machinery and unin- 
ee (a) £161,003 (decrease £85,929), (b) £1,236,478 (decrease 
£658,349. 


Educational. 


University of London, University College.—The session commences 
on Sept. 30, and in the faculty of engineering degree and diploma 
courses are provided. Students who have already undergone a 
partial training elsewhere, and who have attained a sufficient 
standard, may enter for a course occupying less than three years, 
and may obtain a general certificate of enginecring after not less 
than two consecutive sessions’ attendance. Graduates in science 
og engineering, or students who have done the work equivalent to 
a degree, may be admitted to special courses of. study, or to pro- 
secute original research. A Goldsmid Entrance Scholarship (value 
£90) tenable in the faculty of engineering, will be competed for, 
and application for entry forms must be made not later than Sept. 
10. Particulars may be obtained from Mr. Walter W. Seton, M.A 
D.Lit., secretary, Gower-strect, W.C. 


King’s College (London).—In the faculty of engineering there are- 
complete courses of study, extending over three or four years, in. 


civil, mechanical and electrical engineering, for the engineering 


degrees of the University of London and for the diploma and certi-. 
ficate of the College. The four years’ course also provides opportu- ' 
nities for practical training in works, and there are five well equipped 


laboratories for practical work and research. The next term begins. 


on Oct. 2. Particulars may be obtained from the Dean of the 
Faculty, or the secretary, King’s College, Strand, London, W.C. 2. 


University of Edinburgh.—The next session commences on 
Oct. 8, and the preliminary or entrance examination is held in. 
September. The University provides complete courses in civil, 
mechanical and electrical engineering, qualifying for the degree of 
B.Se. Eng. 


Royal Technical College, Glasgow.—The session 1918-19 begins on 
Sept. 24. 

The diploma of the college is granted in the departments of civil, 
mechanical and electrical engineering, mining, naval architecture, 
chemistry, metallurgy, building, &c. The college is affiliated to the 
University of Glasgow, and the degrees of the university in engineering 
and applied chemistry are open to its students. A full course of instruc- 
tion in wireless telegraphy is also provided. Prospectuses (free) from the 
Director. 


Manchester College of Technology.—The prospectus of the courses 
for the 1918-19 session is now available. 

The head of the electrical engineering department is Prof. Miles. 
Walker, M.A., B.Sc., M.I. E. E., and the mechanical engineering depart- 
ment is under thhe charge of Prof. G. Gerald Stoney, M.A.I., M.Inst.C. E., 
while each is assisted by a large staff of lecturers and instructors, and there 
are well-equipped laboratores for practical work. The course of study 
for a degree (B.Sc.Tech.) or a certificate of proficiency extends over three 
years. A new degree of doctor of philosophy has been instituted in 
order to encourage advanced study and research. Its standard will 
be higher than that of the M.A., M.Sc. and M.Sc.Tech. 


Tenders Invited. 


i 


Transformers. 
ATHERTON Urban Council require tcnders by Sept. 16 for the- 


supply of two 110 kw. single-phasə transformers. Particulars from 
the Resident Electrical Engincer. 


Electric Tipping Wagon. 


MANCHESTER Electricity Committee require tenders by 10 a.m. 
Sept. 13 for the supply of a 34 ton electric tipping wagon. Specifica- 
tion and form of tender from Mr. F. E. Hughes, Town Hall, Man- 
chester. 7 
Electrical Accessories. 

THE COMMISSIONERS OF H.M. Works, &c., require tenders by 
ll a.m. Sept. 12 for the supply of electrical accessories. Forms of’ 
tender from the Controller of Supplies, King Charles-street, West- 
minster, S.W. 1. 


408 


Telegraph and Telephone Apparatus, &c. 

The Union oF SourH AFrica Post and Telegraph Department 
requires tenders by 3 p.m. Oct. 23 for supply of copper wire, tele- 
phone apparatus (bells, blocks, boxes, coils, protectors, switchboards, 
&c.). Forms of tender from the Controller, Post Oftice Stores Room, 
62, Palace of Justice, Pretoria. 

The NEw ZEALAND Post and Telegraph Department require 
- tenders by 4 p.m. Sept. 9 for supply of 7 tons of copper binding 
wire and 5 tons g. i. binding wires. Forms of tender from the 
Controller of Stores, Wellington, the Storekeeper, Christchurch, or 
the Telegraph Engineers, Auckland or Dunedin. 


Appointments Vacant. 

A north of England firm advertise for an assistant with know- 
ledge of d.c. or a.c. machine design. < 

A boiler-house superintendent is required by the Borough of 
Salford Electricity Dept. Applications to the Borough Electrical 
Engineer, Frederick-road, Salford, by Sept. 16. See advertisement. 

A lecturer in mechanical engineering and a lecturer in electrical 
engineering arc required for the Plymouth and Devonport Technical 
Schools. Salary scale £200 to £370. Forms of application, &c:, 
from the Education Secretary, Plymouth Education Authority, 
Applications by Sept. 11. See adrertisement. 

The Council of the University College of South Wales, Monmouth- 
shire, invite applications for the post of temporary assistant lecturer 
and demonstrator in physics for the Michaelmas and Lent terms 
of the 1918-19 Session. Salary £100, with certain additional fees. 
Applications to the Registrar (Mr. E. J. A. Brown), Cathays Park, 
Cardiff, by Sept. 16. . 

A lecturer in industrial administration is required for the Man- 
chester Municipal College of Technology. Salary £600 a vear for 
five years. Conditions, &c., from the Registrar and applications 
must be in by Sept. 22. 

Business Items. 

Mr. D. G. Robertson has vacated the position of sales manager 
to Messrs. George Ellison, which he has held for the past 9} years, 
on his appointment as assistant general manager. 

Plant for Sale.— Accrington Electricity Dept. has for sale a 175 kw. 
direct-current generating set. l 

Patent Development.—-The proprietor of patent No. 17,345 of 1913 
relating to cut-outs wishes to sell same or to grant licences thereunder. 
Applications to Messrs. Boult, Wade & Tennant, 111/112, Hatton- 
garden, London, E.C. 1. 

Moon Charts.—We have received from Messrs. C. A. Vandervell & 
Co. (Litd.), of Acton, some copies of their Moon Chart for Septem ber. 


\ 


Municipal Accounts. i 


Brighton.—The accounts of the electric supply department for the 
year ended March 31 show gross capital expenditure £845,957 (in- 
crease £844,490), and £466,735 has been provided for redemption. 

Revenue was £116,728 (compared with £106,880 in previous year), 
gross profit £42,978 (£47,065) and net profit £2,887 (£5,140). Average 
price obtained per unit was 2-63d. (2-53d.) and costs were 1-78d. (1-51d.) 
exclusive, and 2-66d. (2-50d.) inclusive of loan charges. Units generated 
were 12,278,205 (11,452,040) and sold 10,242,007 (9,771,615). Maximum 
load on sub-station was 4,613 kw. (4,312 kw.) and load factor was 25-3 
(25-9) per cent. 

The engineer and manager (Mr. John Christie) in his report advises 
that steps be taken to obtain a new modern 3,000 kw. turbo-alternator 
unit in place of an old, inefficient 1.800 kw. sct. 


Chester.— The accounts of the electricity department for the vear 
ended March 25 show total capital outlay £168,051, including £25,110 
contributed cut of revenue, and £110,470 has been repaid or pro- 
vided for repayment. 

Income was £26,649 (compared with £24,375 in previous year), working 
expenses were £13,774 (£11,323) and special expenditure £348 (£207), 
leaving gross profit £12,526 (£12,845), and, after providing for interest 
and sinking fund, the net protit was £2,944. Total costs were LO2d. 
(O°925d.) per unit sold, exclusive of capital charges. Total maximum 
supply demanded was 1,765 kw. Units generated were 3,842,643 and 
sold 2,917,148. 


Rochdale.—The accounts of the electricity department for vear. 


ended March 31 show gross capital expenditure £250.217 (increase 
£7,765), of which £77,237 has been repaid or provided for repayment. 

Revenue was £74,541 and total expenditure was £53,870, leaving gross 
profit £20,038. After providing for capital charges, depreciation (£2.45), 
allowances to men on active service (L518) end war bonus (£1,137). the 
net deficit wes £3,674, or £1,179 deducting amount applied to depre- 
ciation. Maximum supplies demanded were 1,166 kw. d.e. for tramwevs, 
1,415 kw. d.e. for other purposes, and 5,780 kw. a.c. Units generated 
were 17,579,912 (increase 9 per cent.) and sold 16,193,410. 
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Gompanies’ Meetings and Reports. 


i Ee eR Ser eta 


LANCASHIRE DYNAMO & MOTOR CO. (LTD.).—The report for 1917 , 


states that, after providing for interest, income-tax, depreciation and 
special expenditure, the profit was £26,315 (against £29,321 in 1916), 
to which has to be added £6,791 brought forward. The present dis- 
tribution on the ordinary shares is to be 2} per cent. in the shape of a 
bonus, making 124 per cent. (tax free) for the year. It is proposed to 
place to reserve £10,000 (equal to 10 per cent. on ordinary shares) and 
to carry forward £7,193. 

LISBON ELECTRIC TRAMWAYS (LTD.)—-At the meeting last week 
the chairman (Mr. L. Breitmeyer), in moving the adoption of the report 
and accounts, said that the net profit was £16,678, and after taking into 
Account the amount brought forward, providing for depreciation and 
paving the preference dividend fur the first six months of the year, 
£3,135 had been carried forward. He gave particulars of the difficulty 
experienced in getting authority to increase the fares. After the revo- 
lution in December last an arrangement was arrived at with the newly 
elected municipality of Lisbon which enebled the Company to put up 
the rate of its season tickets by 40 per cent. as from Jan. 1 of this year, 
but that was all absorbed in meeting further demands for higher wages. 
It then became imperative to bring about an increase of revenue tu meet 
the ever-growing working expenditure. All railways in Portugal for 
some time past had been permitted to raise their fares, and it was con- 
sidered the Company should be allowed similar privileges, but in the 
month of May last, after endless negotiations and pressure, it was at 
last possible to increase the tariff in certain directions. The Muni- 
cipality of Lisbon appeared most zealous in the interests of the public, 
and to gain popularity opposed every reasonable argument to the 
putting up of fares on their system. Without fair treatment the Com- 
pany would suffer, and the public a great deal more in consequence. 
It was a great matter of regret to the directors that it was not possible 
to pay the preference dividend for the second six months of the year. 


City Notes. 


— 

BRAZILIAN TRACTION, LIGHT & POWER CO. (LTD.)—A quarterly 
dividend of 1} per cent. has been declared on the preference shares. 

CLYDE VALLEY ELECTRICAL POWER CO.—<An interim dividend of 
2 per cent. (less tax) has been declared, payable on the 20th inst. Last 
year a dividend of 1} per cent. was paid. 

NEWCASTLE-UPON-TYNE ELECTRIC SUPPLY CO. (LTD.)— An interim 
dividend of 24 per cent. has been declared on the preference and ordinary 
shares. 

NORTHAMPTON ELECTRIC LIGHT & POWER CO. (LTD.)—A dividend 
of 5 per cent. (6d. per share) on the ordinary ‘‘ A.” and “ B” and the 
“ B” preference shares has been declared for the past half-year. 


TYNESIDE TRAMWAYS & TRAMROADS 00.—At the half-yearly. 


meeting on the 28th ult., it was reported that the divierble balance of 
£9,245 and a dividend of 24 per cent. was declared ; £3,600 wus added 
to reserves and £1,696 carried forward. 

UNDERGROUND ELECTRIC RAILWAYS CO. OF LONDON (LTD.)— 
Titerest on the six per cent. first cumulative income debenture stock 
for the half-year to June 30, at three per cent. and on the six per cent. 
income bonds at two per cent. has heen peid. 

WASTE HEAT & GAS ELECTRICAL GENERATING STATIONS (LTD.)— 
An interim dividend of 24 per cent. has been declared for the half-year 
ended July 31. ; 

WESTERN TELEGRAPH CO. (LTD.)—'ihe directors have declared a 
dividend of 3s. per shere end è bonus of 4s. per share (both tax free), 
making, with previous dividends, è totel distribution for the year ended 
June 30, 1918, of 8 per cent. ʻihe register of transfers will be closed 
from the 30th inst. to Oct. 8 inclusive. 


Thirty-Seven Years Ago. 
[From THe ELECTRICIAN, September 3, 1881.] 

OrticaL TeLrecraruy.— Télélogue”’ is the latest word coined 
for an optical telegraph apparatus tbout to be introduced into the 
French Army, and somewhat similar to the English heliograph. 
Electrical science is now under a heavy obligation to the Greck 
languave. 

ORGANISATION AGAINST PATENT INFRINGEMENTS.—It is stated 
that the principal electric lighting companies, comprising the Brush, 
the United States, the Fuller, the American, the Jablochkoff and the 
Western have united in an organisation to enforce their numerous 
and important patents against manufacturers and users of infringing 
patents. 

AN ELECTRIC STEERING APPARATUS.—Referring to the electric 
steering apparatus of Mr. King, of Edinburgh, which has lately been 
tried on a steamer between London and Glasgow, in which the com- 
pass regulates the helm, “La Lumière Electrique ” remarks that 
so far back as 1859 M. Achard designed an apparatuk, founded on 
the same principle as his brake, which allowed the rudder to be 
electrically controlled from the captain's cabin, but that the compass 
played no part in this device. 
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Notes. 


‘The Trade Union Congress. 


Ir may be remembered that last year a discussion took 
place at the Trade Union Congress on the Whitley Report, 
and on that occasion the principles of the Report were approved. 
At the Congress which has just terminated some further dis- 
cussion took place on this Report, the resolution having 
Teference to the application of joint committees and councils 
to all departments of State service. We regret to note that 
there was a certain amount of prejudice shown against the 
establishment of joint committees. As is well known, the 
recommendations of the Report are based on the idea that 
much will be gained by both sides recognising the claims of 
the other and reaching solutions that are just and best for 
both, having regard to the fact that Labour must work with 
Capital and Capital with Labour. On the other hand, pre- 
judice, such as was noticeable at the Trade Union Congress, 
is based on the idea that Labour can disregard the welfare of 
Capital and can extort terms from the emplovers irrespective 
of whether such terms are beneficial or harmful to the industry 
as a whole. We must, perhaps, expect views of this kind to 
be still maintained to some extent, though we hope that 
increased knowledge of the conditions under which industry 
is carried on will cause such ideas to be abandoned. 


a 
An Illustration from Russia. 

Ix this connection the events which are taking place in 
Russia should ‘be a sufficient object lesson. An interesting 
account was given recently in * The Times” of the way in 
which factories carry on their labours in Russia at the present 
time. In the particular works to which reference is made, 
when demands were put forward by the workers it was usual 
for the Board to meet their representatives to discuss the 
points at issue. In those cases in which the demands were 
‘of an exacting character the representatives of the men came 
to the meeting fully armed, and the directors, being unarmed, 
there was obviously only one way in which the business could 
terminate, all demands being conceded. Results so 


obtained cannot be satisfactory in the long run even 
to Labour. After a time the workers put forward the 
demand that their representatives should attend every 
meeting of the Board. The directors agreed, and they found 
this course to have some advantage, because the workers’ 
representatives soon began to realise the difficulties with which. 
the Board were confronted. Being convinced that the dift- 
culties were not all upon the side of Labour, these representa- 


‘tives tried to put the case of the directors before their fellow 


workers. This, however, proved unsatisfactory to the mass of 
the workers, with the result that fresh representatives were 
nominated to attend the Board meetings. These in turn were 
deposed as they came to realise the difficulties of the situation, 
and so it went on. The moral of this little bit of history is, 
of course, that there is a great advantage in having joint 
committees, because they enable the workers to see that there 
are difficulties in carrving on a business which are not usually 
appreciated, and they are soon able to appreciate the fact that 
more is to be gained by conciliation than by continual strife. 


Similarly the points of view of the workers can be appreciated 


by the employer. It is, however, a matter entirely of educa- 
tion, and it is highly desirable that the rank and file should 
be educated through the establishment of Works Committees, 
so that this knowledge may ‘be spread as widely as possible. 
The Vicious Circle. 

Ir is with great misgivings that we see the endless increases 
in wages which are constantly being awarded—not that we 


have no sympathy for those who wish to counterbalance the 


increased cost of living, but it is constantly borne in upon us 
that the alleviation produced by such increases can only be 
temporary. Each increase necessarily re-acts upon the cost 
of living in various directions, and makes it still harder for 
those who are not able to enforce their demands. In due time 
the cost of living goes up still further owing to the increase in 
wages, and then a further demand is made for another increase, 
and so the vicious circle goes on. We do not suppose there 
has been a fore harmful award than the notorious 124 percent. 
The state of affairs is illustrated bv the position of the Don- 
caster municipal tramways. In 1911-12 the expenses were 
6d. per car-mile, but with the additional expenditure on wages 
and other increased costs the expenditure next vear is esti- 
mated to be nearly 114d. per car-mile. The inevitable result 
is an increase in fares, and in order to meet this increase we 
do not doubt that a further increase in wages will be de- 
manded by those workers who depend largely upon the tram- 
way service. There is no question that it would have been 
far better if the Government had subsidised all the staple 
articles of food, as has been done in the case of bread, from the 
beginning of the war and to have regulated wages throughout 


so that they were kept down to a reasonable figure consistent 


with the cost of living. The additional cost of the food 
would of course, have been met by the State, but it would 
have been much cheaper in the long run, and have caused less 
hardship. Also the position is very unfair. For example, 
because staff engineers arc uno‘ ganised, their salaries remain 
generally without any increases, though we are glad to note 
some exceptions. Thus, Mr. Nicvo1s Moore has obtained 
increases ior his staff at Newport. 
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Scientific Exhibits and the Public. 

THE successful termination of the British Scientific Pro- 
ducts Exhibition suggests some after-reflections. In view 
of the limited resources available and the many special diffi- 
culties incidental to war time the results must be most 
gratifying to the promoters. We need scarcely say that 
the exhibition proved of interest to technical and scientific 
men ; but what we regard as much more striking, and indeed, 
the most encouraging feature, is the large number of members 
of the general public who attended. The thirty thousand 
visitors must have included many people with little scientific 
knowledge, and this is borne out by the impressions of anyone 
who observed those passing and listened to the questions 
they raised. It may be assumed that exhibitions, if properly 
oragnised, and not too frequently repeated, form a highly 
promising means of educating the general public, and as we 
understand that the exhibition is to be an annual feature, 
we should like to make a few suggestions for future action. 
In the first place an exhibit of scientific products for the 
benefit of the public is essentially different in its aims from 
an ordinary trade exhibition. To the layman the exhibits 
do not tell their own story, and without some explanation he 
cannot appreciate the skill and research embodied in an appa- 
rently insignificant looking article. We think, therefore, 
that in future more printed literature describing’ individual 
exhibits should be available, written with a view to interesting 
the public rather than with a view to sales. Such informa- 
tion might also be conveyed through a larger number of 
demonstrations, though the arrangements made at the exhibi- 
tion in this respect were quite good, so far as they went. 
Some of the most interesting exhibits, however, stood almost 
without exposition, and we think that if a few engineers 
and men of science could be induced to act as guides at 
periodical intervals, taking parties through and explaining 
the features of interest, the trouble and organisation involved 
would be well repaid. Finally, we think that in future it 
would be wise to guard against conveying the impression 
that some people seem to have gathered—namely, that our 
manufacturers have succeeded within three or four years in 
doing what Germany did in fifty. It is no belittlement of the 
very encouraging results already secured to suggest that this 
is a somewhat superficial impression, apt to lead to disappoint- 
ment, and to react ultimately to the prejudice of science. 
In future, our aim should be to dwell upon the good start 
made, but also to emphasise the essentially laborious and 
gradual nature of scientific progress and the necessity of 
systematic and not spasmodic encouragement. 


ES A RE Ie 


Municipal Tramways Association.—The annual conference 
of this Association will be held at Leicester on the 26th and 
27th inst. 

Institute of Metals.—At the autumn meeting of the In- 
stitute on Tuesday the President, Prof. H. C. H. Carpenter, was 
nominated for a second terin af ofhce for the year 1919-20, 


Long Distance Transmission in Germany.—lIt is an- 
nounced that the work of erecting a transmission line between 
Golpa (Prussian Saxony) and Berlin has been completed. 
The distance is 132 km. (about 82 miles) and the maximum 
tension 100,000 volts. The conductor is of aluminium, and 
it is stated that it will save the transport to Berlin of 120,000 
to 150,009 tons of pit-coal annually. 


Institution of Electrical Engineers.—StupeEnts’ SECTION. 
The Committee of the Students’ Section of the Institution 
of Electrical Engineers invite offers of Papers from student 
members for reading before the Students’ Section during the 
forthcoming session, 1918-19. Full particulars of the Papers, 
giving titles, probable date of reading, &c., should be sent as 
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soon as possible to the hon. secretary of the Students’ Section, 
Mr. R. L. Smith-Rose, B.Sc., 76, Maryon-road, Charlton, 
S.E. 7. 

Modern Uses of Asbestos.—In a note under this heading 
we stated in our issue of the 16th ult., on the authority of 

“ La Nature,” that `“ the asbestos of commerce comes largely 
from Italy, although supplies are also available from Canada, 
&e.” The Turner Brothers Asbestos Co., Ltd., of Rochdale, 
write to say that `“ The bulk of the asbestos of commerce is 
derived fron. Canada. There is very little cbtained from Italy, 
and marketable supplies of the latter are now almost nil.” 


Researches on Weston Cells.—A publication issued by 
the Electrotechnical Laboratory of the Department of Com- 
munications, Tokyo, contains a Report by Mr. J. Obata on 
Weston standard cells exchanged with the Bureau of Standards 
and the National Physical Laboratory (in whose recent annual 
report a reference to the matter was also made). Since the 
initiation of the work of the laboratory in Japan, about seven 
years ago, more than 200 Weston cells have been set up and 
tested, and certain selected cells, used as standards of reference, 
show very small variations indeed. The method of preparation 
of the cells is described and the results of several series of 
comparative tests summarised. It is concluded that the stan- 
dard of E.M.F. in use in Japan agrees very closely, probably 
within one part in 100,000 with those of the American and 
British national laboratories. 


Wood Firing for Locomotives.—The efforts to economise 
coal by the use of wood appear to have been extended to 
locomotives in Sweden. It is stated that the Swedish railway 
administration felled something like 3,000,000 cubic metres of 
timber in forests adjoining the railways during last winter. 
This was regarded as equivalent to about 500,000 tons of coal. 
Apparently the locomotives can be operated satisfactorily, 
except that full steam pressure cannot always be maintained, 
and accordingly trains have to be run light or at a lower speed. 
The non-stop distance is also said to be less than with coal- 
firing. On the Norwegian railways wood is also being used. 
Birch, fir and pine are chiefly employed. Steep mountain 
gradients present special difficulties to locomotives with wood- 
firing. The present coal shortage will, no doubt, tend to 
ae the electrification of the railways in these two countries. 
This has been under consideration for some time. | 

New Form of Electrical Cooker.—The “ Elektrotechnische 
Rundschau ” describes a form of electrical cooker which is 
designed on lines somewhat different from those usually 
followed. In most electrical cooking implements heating is 
effected by passing the current through metal wire or strip 
resistances. In this case, it appears, no such metallic heater 
is necessary, the water used to cook the food itself being itself 
the conductor. Two carbon electrodes pass through the base 
of a porcelain dish, which contains the water. The passage 
of the current through the water raises it to boiling point, 
arrangements being made to facilitate the condensation of 
the steam which then drips back into a trough. When all 
the water has been evaporated and has collected in the trough 
the current is automatically interrupted, and it is stated that 
the length of time during which food is to be cooked can be 
predetermined by varying the quantity of water initially 
introduced into the vessel. 

Resistances for Battery Charging.—In the United States 
low voltage electric lighting plants are very much favoured 
by farmers in remote agricultural districts, who also use 
automobiles to a great extent. They have thus frequent 
occasion to charge their cells, used for ignition and lighting 
on the car, off their lighting voltage. The pressure of these 
small lighting sets is in general about 32 volts, while the 
battery for the car is usually of the 6 or 12 volt type. To 
facilitate charging the batteries a compact and convenient 
form of resistance has recently been put upon the market 
and is illustrated in the ‘“‘ Electrical Review and Western 
Electrician.” These resistance units are of a standard type, 
rated at 6-4 ohms and capable of carrying up to 5 amperes. 
They are protected and sealed in æ standard porcelain recep- 
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tacle with a plug end, and have just about the right value 
for charging a 6-volt battery off the pressure prevailing in 
country lighting sets. They can also be easily worked in 
parallel or series if applied to other voltages. 


Electricity in National Hitchens.—We have received a 
copy of the ` Bulletin ” of the British Commercial Gas Associa- 
tion for June, which contains what may be described as a 
heated attack on the use of electricity in National Kitchens, 
the object being to promote the use of gas in preference to 
electricity. Space does not permit us to follow the writer's 
argument in detail. Whatever may be written on this subject, 
the fact remains that electrical plant is being used in increasing 
numbers for cooking and is giving satisfaction, as is evident 
by the fact that repeat orders continue tocome in. It is easy 
to make up a case by taking special items of plant and to show 
that, for example, the cost of upkeep is much less for gas. As 
an instance to the contrary, we might take the case of gas- 
heated copper urns, of which the maintenance is very high ; 
and as to operation, we might take the case of tish fryers, in 
which the fat lasts much longer if electric heating is adopted. 
Under present conditions it would be much better if writers 
such as “ An Associate Member ”’ were to content themselves 
with a broader outlook. Actually, the combination of elec- 
tricity, gas and steam, which is being used in present National 
Kitchens, gives excellent results, and there is a great deal to be 
said in its favour. 


Illuminating Engineering in Peace and War.—In a lecture 
on the above subject at the British Scientific Products Ex- 
hibition on Sept. 2, Mr. L. Gaster quoted many instances of 
the utility or knowledge of illumination, gained in time of 
peace, in connection with the war. Not only had such know- 
ledge been applied to actual naval and military problems, 
but also in connection with such general matters as the 
lighting of streets, shop-windows, &c., in war time and the 
proper methods of achieving lighting economies. The differ- 
ence in the conditions in the streets now and before the war 
was strikingly illustrated, attention being drawn to the fact 
that in war time, as in peace, a well-diffused and uniform 
illumination was desirable. The control of lighting conditions 
under a central authority had been very beneficial in promoting 
uniformity of method, and it was to be hoped that even after 
the war the lessons in this respect would not be lost. Mr. 
Gaster also referred to a number of examples of progress in 
the electric lamp industry, mentioning cases in which special 
units had been adapted to military requirements. Modern 
warfare had to be conducted by night as well as by day, on 
land, at sea and in the air. In the future the “ illumination 
of the air ° might form an important new branch of illuminating 
engineering. Our object would then be the exact converse of 
that pursued at present, namely to enable the aviator to 
distinguish as clearly as possible landmarks beneath him, 
instead of concealing them by camouflage. Illuminating 
engineering, he concluded, was an excellent example of applied 
science. No country had a monopoly of science, but countries 
differed in their readiness to encourage its application to 
industry. The object of the Exhibition was to bring about, 
both among manufacturers and the general public, a fuller 
appreciation of what applied science could achieve. 


Works Committees.— Last Tuesday a conference was held 
under the auspices of the Industrial Reconstruction Council, 
when the chair was taken by Mr. E. J.P. Benn, and Mr. Robert 
Wilson, of the Ministry of Labour, gave an address on the 
subject of Works Committees. 

Mr. Wilson remerked thet the velue of Works Committees was due to 
the epprecietion of the human element in industry. ‘his e-ppreciation 
hed come in edvance of the Whitley Report, and Works Committees had 

n in existence before the wer. ‘ihe main influence in the movement 
hed been the shop stewards, who hed been a, fecture long before the wer. 
In this wey the workers were obteining an influence on the conditions 
under which the work wes carried on. With the setting aside of trade 
union conditions the position of the shop stewards became more im- 
portent. The Whitley Report hrd helned the movement forwerd on 
the employers’ side. “In considering the subject it wes necesse.ry et the 
outset to distinguish between two clesses of committee. Committees 
Consisting of equal representstion of the management and of the em- 
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ployers, and where there was freedom of voting on either side, were 
practically non-existent. On the other hand, there were many com- 
mittees which might be described as ‘* double-sided °—that is, on which 
one side wes essentially le bour and the other side was essentially manage- 
ment, and on which it was realised, gs it generally must be realised, that 
there could not always be a community of interests. ‘here was great 
varicty in the methods of election, which on the side of the employees 
might be based on trade union qualifications, or by vocations, or according 
to shops. ‘i'he tendency of the Whitley Report was to base election on 
trade union principles. With regerd to the work to be handled by such 
committees, they might deel with certain defined aspects, such as safety, 
or they might desl with more generel matters. In æ large works it might 
be névessery to have one committee for esch shop and a further com- 
mittee for the works as a whole. It was deisrable thet the management 
side of the committee should include at legst one responsible member, 
who could carry out suggestions on which egreement wes reached. It 
wes not necessary for the management to have as meny representatives 
es the men, as the conclusions reached would not be regulated by voting. 
It was desireble that meetings should be held at reguler dates, and a clear 
division should be made between questions to be deslt with by such 
committees and those which must be relegated to Joint Councils. Welfare 
wes one of the subjects which should be considered by a Works Com- 
mittee, and it should be borne in mind thet there was good welfare and 
bad welfare. Unwerrented interference with the rights of individuals 
should be avoided. Another subject wes thet of law and order, and 
committees could see to it thet methods of payment were fully under- 
stood. There were questions of discipline, and some code of etiquette 
should be developed, so thet unfounded allegations on one side ageinst 
the other should not be made. ‘There should be tolerance and give and 
take. The committee should giso be consulted on questions of menage- 
ment, such as organisetion and method and the selection of foremen, 
23 the labour side could bring valuable experience to bear on such ques- 
tions. Nothing but good could result by each side learning the other 


’ side’s point of view, and the time so spent would not be wasted. 


‘he address was followed by an interesting discussion, in which one 
of the speakers stated thet, in his particular firm, the men themselves 
settled the retes of wages, such retes being in excess of the standard 
rates, and they called upon their co-workers for a certain standard of 
work in accordsnce with the wages pesid. 


Obituary. 

Sır Ratan Tata.—The death occurred on the 5th inst. of Sir- 
Ratan Tata, who was associated with the Tata Hydro-electric Co., 
of Bombay, and other industrial schemes. He was also a liberal 
benefactor of Anglo-Indian scientific and educational establishments, 


DEATHS on ACTIVE SERvICE.—The following deaths are reported : 

Lieut. Eric Morton, aged 26, has died of wounds. He was formerly an 
electrician in the service of Whitehaven Corporation end the Mersey 
Railway Co. He rendered valuable services to the Admiralty, and was 
given a commission in January, 1916. 

Lieut. Herry W. F. Ponter (Queen’s Royel West Surrey Regt.), aged 29,. 
is reported to have died in action. He was formerly an electrical engi- 
neer, and held appointments et Rugby end Manchester, and later with 
the Metropolitan Railway. 

Pte. Hy. Rigby (Accrington “ Pals’? Batt.J, 22 years of age, formerly 
an Accrington tramway employee, has died of wounds. 

Pte. Percy Mayman (Cheshire Regt.), è Preston tramweyman, has 
died from enteritis while a prisoner of war in ‘i'urkey. 

Pte. C. iShompson (King’s Liverpool Regt.), formerly a Blackpool 
tramway employee, has died of wourds. 


Personal. 

War Honovurs.—The following honours have been conferred :— 

Air-Mechenic Wireless “‘elegraphist Cyril R. Deeley, of Birminghem, 
has been awarded the Distinguished Flying Medal. He is only 18 years 
of age. 

Pte. F. Temple ((Grenedier Guerds), formerly 2 Cerdiff treamwayman, 
has been awarded the Military Medel. “he Cardiff tramway employees 
presented him with a gold watch and chain lest week. 

‘he Croix de Guerre has been awarded Norman E. Gripper, who was 
killed in May last. He and his brother L. A. Gripper (who has also won 
the Croix de Guerre) were formerly employed in the Blackburn electricity 
de part ment. 

War Casva.tTies.—The following casualties are reported :— 

Pte. D. J. Fry (M.G.C.) and Pioneer W. Daynes (R.E.), both formerly 
in the general offices of the India Rubber (‘o., have been wounded. 


— oo + 


Arrangements for the Week. 
FRIDAY, Sept. 13th (to-day). 
[RON AND STEEL INSTITUTE. 

10 a.m. and 2.45 p.m. At the Institution of Civil Engineers, Great. 
George-street, Westminster, London, S.W. 1. Several Papers. 
will be discussed. 

SATURDAY, Sept. 14th. 
BIRMINGHAM AND DISTRICT ELECTRIC CLUP. 

7 p.m. At the Swen Hotel, New-street, Birmingham. Paper to bo 
read on “ Graphs and Calculating Diagrams,” by Mr. J. F.. 
Avile, A.M.LE.E. 


` 
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Some Applications of Electromagnetic Theory 
to Matter.’ 


By A. C. GREHORE. 


(Concluded from page 393.) 


(g9) Equation of Foree Unsymmetrical.— You see by the expres- 
sion (2) that the speed %5, of the electron, upon which we are getting 
the force is not present, indicating that the force does not depend 
upon the velocity of the first electron. If we should write down 
the force of the first electron upon the second we would merely 
put 8,? in place of 6.7. Therefore, unless both these velocities 
were the same, the force of the second on the first would not be 
the same as the first on the second. This has led me to suspect 
that the square of the velocity of the first electron should also 
appear in the force-formula. The order of magnitude of this 
is 10-4, so that this alone could not possibly account for the dis- 
crepancy of 1077! above mentioned. It reduces the discrepancy, 
however, to 10-27.. Now the mass of the electron itself at slow velo- 
cities is 10°27 grams. Lf the mass of the electron is also included, 
equation (1) takes the very symmetrical form, 


Mo aa . 
ary eee —(—NX sin e+ Z cos x)? }r-?, |. (3) 
and the average force on one single electron due to another is 
mo ; 
F=, petb r, . e . . e ° e . . * (4) 


Where mẹ is the mass of the electron at slow velocities, and K; 


the specific inductive capacity of the ether, equal to unity, has 
been introduced for the sake of keeping the dimensions of the 
-equation right. 


(h) When a Factor is Introduced to Make the Equation Sym- 
metrical, the Force-Equation Agrees with the Law of Graritation.— 
By means of this equation we may easily show that the magni- 
tude of the attraction agrees to a surprising degree of accuracy 
with the attraction obtained from the law of gravitation. It 
may be applied to any two masses of matter equally well, but I will 
illustrate it by calculating the attraction between two average 
atoms of hydrogen, because the atomic theory gives the velocity 
of the electrons in the atom. When the formula is to be applied 
to two masses of matter containing a large number of electrons, 
it is only necessary to replace the B,? by the ¥,8%, and the 8, 
by 2,87, the summations being taken of the velocities squared 
of all the electrons in each of the two bodies in question. The 
formula for the total attraction between the two masses then reads 


F= eeg BEB? 2 2. we (5) 
: 3K 1v2<t 2 
We have seen above that the value of B? for any single ring of 
met 
electrons is p a pe? and the sum of (8? for all the electrons in the 
eh? 


ring is p times this. If we are writing the attraction between two 
atoms of hydrogen, the two summations in (5) are the same, and 
we get by substitution of the above value, 

Me n?e! 


ZS Fa ps K . . . . . ° . (6) 


where the py denotes the number of electrons in the hydrogen atom. 
If this foree is to be identified with the gravitational force, it 


should be numerically equal to the attraction as given by Newton's 


law, which is usually written . 
F =~ km m a . . e . . . . . . e (7) 


Putting my in place of m and of m’, as denoting the mass of the 
hydrogen atom, this becomes 


F -km y'r? pa ae Te a ve eh S) 


Eyuating (6) and (8), as being different expressions for the same 
force, the r-? cancels out, and, dividing through by mp, we find a 
value for k, 

k a pura E A 4° « ry ° . . a . . (9) 

3 my? cth 

The K is omitted because it is unity and does not affect the nume- 
rical value, and also because it is not at all certain that it should 
not also appear in the Newtonian equation (7). The value of & 
as determined by the astronomers is 666-07 ~10-!8 In the right 


Engineers, slightly abbreviated. 


member occur constants that have been independently determined 
by physicists. The following values are those in current use. 
my =0-90 ~ 10-77 grams (from Bucherer’s value of e!em, and 
Millikan’s value of e). 
my = 1-662 ~ 10°74 grams. Millikan’s value. 
h= 6-547 x 10-27 Planck's constant. Millikan’s value. 
e —- 2:9987 «10-18 em. per second:= velocity of light. 

Tf with these values we use for e, 4-750 x 10-'9, we get the valne 
of k exactly as determined by the astronomers above given by 
putting p-2. This value of e is just one half of one per cent. smaller 
than Millikan’s value of e which is 4-774 4210-'® Values of e 
determined by other observers and by other method: vary from 
perhaps 4-65 to 4-81, and it is quite possible that 4-750 is a very 
accurate value of e. In fact, if it is admitted that equation (9) 
is a true relation it will be a very acenrate way to determine e itself, 
because the value of k is accurately known, and we would get a 
value of e'® with a fair degree of accuracy, and hence would have e 
with precision. : 

The fact that the number of electrons in the ring for the hydro- 
gen atom, pu, must be equal to 2 to satisfy the expression for k 
numericelly is significant as indicating agein that hydrogen has 
two electrons per atom. 

The argument for this atomic theory, on account of the nume- 
rical agreement with the Newtonian constant, is of the same nature 
as the argument for the Bohr theory above mentioned, on account 
of the numerical agreement with the Rydberg constant; but it i 
doubly cogent, because both these constants are adduced from 
this theory. 


(i) Certain Features of Electromagnetic Theory brought into Question. 
—It is for these good reasons that I have ventured to question 
the correctness of certain fundamental assumptions in the current 
form of electromagnetic theory. We are forced to question it or 
to abandon altogether the idea that the electrons describe circular 
orbits within the atoms. Of the two alternatives, I venture to 
think that the proper one has been chosen. As above stated, 
as we look back over the history of the development of: electro- 
magnetic theory from Maxwells beginning to the present time, 
a process of gradual evolution has been at work. I had formerly 
supposed that the commonly accepted electromagnetic theory is 
complete as we have it, or finished, 89 to speak, but I have been 
led to believe that it is yet in its infancy. To avoid being mis- 
understood, some further remarks on this subject s2em to be re- 
quired. The changes in the theorv that seem to be demanded 
are not very great, and will probably not affect most of the appli- 
cations of the theory. They relate more particularly to the inverse 
square of the distance terms, which only come into the account 
in such problems as we have been considering. It may seem im- 
possible to you that any change can be made in the theory, because 
the equations already express with complete satisfaction all the 
phenomena in the subjects of electricity and magnetism dealing 
with gross matter, with which we are acquainted. It was pointed 
out before that all these things represent very special cases; in 
fact, the older form of equations of Maxwell's day are just as good 
for these things. The applications to gross matter are not affected 
by the modern change in the introduction of the ideas of retarded 
potentials. 


(7) Direct Experimental Verification of Electromagnetic Equations 
Desirable, but Probably Impossihle—We really need an experi- 
mental verification of the general electromagnetic equations. 
Prof. H. A. Rowland charged the circumference of a wheel and set 
it revolving at a rapid rate. He succeeded at best in detecting 
the magnetic force at the centre, and showed that the magnitude 
agreed with the theory. What we really want, however. in order 
to test the theory is to have the charge at one point only of the 
wheel and to measure the instantaneous, not the average, mecha- 
nical force upon a second electrical charge in its neighbourhood 
both as to direction and magnitude. Needless to say, this has 
never been accomplished and we may almost say never will be 
accomplished. We should need a recording apparatus that had 
no time lag, and that is capable of indicating a force in any direc- 
tion equally well, and of a very insignificant amount. The con- 
clusion is that we are compelled to resort to indirect methods of 
testing these equations. It seems that we may legitimately regard 
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the process above described as one of these indirect methods. In 
such methods, if one assumption fails, we ought not to hesitate 
to try another, for the original theory itself rests upon assumptions 
that seem to us correct, but which can only be tested by the indirect 
method. 


XII. Taz Resutts OBTAINED ABOVE (XI.) AGREE WITH THE FORM 
oF ATOMIC THEORY DEMANDED BY ELECTROMAGNETIC THEORY. 


The gravitational formula above is so simple and has s0 many 
points in its favour that I have proceeded as though it were true, 
and have endeavoured to find some of the consequences that it 
implies for atomic theory. We shall next consider s:me of these, 
and you will note that they are in complete harmony with the con- 
ceptions of atomic properties that we have been considering. First, 
let us take the earth as one of the bodies, and a single atom on the 
earth’s surface as the other body, and write down the force of attrac- 
tion according to the equation. We get the very simple expression, 

PAS 8% opa o eee oe a 
where the constant,* k, involves the constant charge on the elec- 
tron, the mass of it, and the summation of the velocities squared 
for the electrons in the earth, all of which does not vary when we 
substitute one atom for another. 


(a) The Weight of an Atom is Proportional to the Total Kinetic 
Enerqy of the Electrons it Contains, Relative to the Centre of the Atom. 
—Now this attraction is merely the atomic weight, and we, 
therefore, have the suggestion that the atomic weight. is merely 
proportional to the sum of the squares of the velocities of all the 
electrons in the atom, that is, to the total kinetic energy of the 
electrons, and it should be added that the velocities must be those 
relative to the centre of the atom. If the whole atom moves, 
this would add nothing to the weight, because the effect of the 
positive nucleus would exactly annul that of the electrons. But 
we know that atoms of the same kind, say, hydrogen, have the 
same weight in a given locality. We may, therefore, conclude 
that the velocities of the electrons in the atom must always be 
the same in the different states of these atoms. This is in exact 
conformity with the theory of the atom above described. The 
velocity in any ring, according to electromagnetic theory, is a con- 
stant quantity dependent upon the number of electrone in the 
ring. So long as we leave the rings in an atom undisturbed they 
must always have the same velocity, but, when we change the 
number in the ring the velocity must suddenly change to a new 
value, and. then the weight will change. We then really have a 
seins atom. It has suddenly changed over to one of a different 
c 


The atomic theory above outlined also shows that any ring 
may change its radius without affecting the velocity of the elec- 
trons, the kinetic energy remains fixed independent of changes 
in the radius. The Bohr theory, on the contrary, demands a 
change in the kinetic energy with any change in the radius. On 
the one hand, we keep a constant weight, and in ¢he Bohr theory 
the weight must change, if the weight has anything to do with 
the kinetic energy. But it is a matter of measurement that the 
weight does not change. I may refer again to those crystals in 
which the same kind of atoms, sulphur. for example, are required 
to have different radii in different circumstances, although the 
weight remains the same. This is in accord with the modified 
theory. 

(b) The Weight of any Ring of Electrons in an Atom is Fixed 
Independent of its Radius, and always Contributes the Same Amount 
tounrd the Total Weight of the Atom.—According to these ideas, 
therefore, a ring of two, three, &c., electron: in any atom must 
always contribute the same amount to the weight of the atom 
whether its radius be large or small. Having received this sug- 
gestion from the theory, I have endeavoured to ascertain whether 
it might not be possible to find out, from the known atomic weights 
of the different kinds of atoms, what the probable combinations 
of rings in such atoms are. The result of this has been more suc- 
cessful than I had reason to hope, knowing the very great irregu- 
larities that atomic weights exhibit. In the light of the theory 
it is possible to write down the approximate weights of any ring 
of electrons. I say approximate because it is not supposed that 
the speed is absolutely independent of the radius of the ring, but 
only so to a first approximation. Taking the speeds as strictly 
proportional to the number of electrons in the ring, the theory 
gives the weights of the rings as the squares of the number of elec- 
trons per ring, as the numbers, 1, 4. 9, 16, 25, for rings of 1, 2, 3, 4 
and 5. Taking hydrogen as a ring of two and atomic weight 1-008, 
we get the numbers 2-268, 4-032, 6-300 and 9-072 as the weights of 
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* This is not the same constant as the Newtonian constat t above. 
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rings of 3, 4, 5 and 6- clectrons. These are the strictly proportional 
figures, but I have found by trial that, if the following figures,- 
differing very slightly from the above, are used, namely, for a ring 
of two 1-008, three 2-269, four 3-99975, five 6-2898, and six 9-137, 
it is impossible to get the atomic weights ofall the elements from 
hydrogen to uranium within the probablé error of experimental 
measurement in a large majority of cases. For most of the ele- 
ments only the first three figures have to be vsed, corresponding 
to rings of 2, 3 and 4 electrons. Only a few elem2nts require rings 
of five, namely, the halogens, Cl, Br and I, and the elements s2lenium 
and tellurium. The element iron is the only one besed upon rings 
bf six, with the possible exception of glucinum. In other words, 
most of the atomic weights have been accurately obtained by the 
use of but three numbers, rings of 2, 3 and 4. Of the 70 elements 
calculated (the rare earths having been omitted) 52 of them fall 
very near to or within the experimental error of the chemist in 
measuring the weight, while 18 fall outside of this accuracy. Of 
these 18, however, the weights of 15 of them come nearer than 
one part in 1,000 to the measured weight. and most of them con- 
siderably nearer. Only three of these exceed a difference of one 
part in 1,000. These are Li, 7-3 part. in 1,000. K 1-2 parts, and 
Yt 2-26 parts. The largest difference hy considerable margin is. 
in the case of Li, which, however, is less than 1 per cent. 

The system of rings aa built up in this way seems to be based 
upon rings of four electrons, the number or rings of four increasing 
steadily with increasing atomic weight, the number of rings of 
two and of three being few. The cases of iron and the halogens- 
are most interesting, as being built upon a different foundation. 
Rings of four will not fit these elements. 

I would not give you an account of this matter here, were it 
not for the fact that the weights come out in this way remarkably 
close when based upon three numbers for the most part, and that 
these numbers agree so closely with the numbers arrived at by 
the theory above outlined. 


XIII. TAE NUMBER or ELECTRONS PER ATOM ACCORDING TO THE 
ABOVE SATISFIES BOTH THOSE WHO HAVE THOUGHT THAT THE: 
NUMBER IS APPROXIMATELY EQUAL TO THE ATOMIC NUMBER 
AND THOSE WHO HAVE TAKEN IT AS THE SAME AS THE ATOMIC: 
WEIGHT. 


There are a few important matters which have been passed 
over without notice, that may now be mentioned. It has been 
an object among physicists for some time to discover just how 
many electrons the different kinds of atoms contain. This table. 
of the elements made in this way just mentioned gives the number- 
of electrons for each atom. Many have come to the conclusion 
that the number of electrons must be approximately equal to- 
the atomic number, which is roughly one half the atomic weight. 
Others on different grounds have made the number approximately * 
equal to the atomic weight. This table makes the number approxi- 
mately the same as the atomic weight, but it will be observed . 
that hydrogen has two and not a single electron. So the table 
satisfies both views of the matter, while it makes the number nearly- 
the same as the atomic weight, the ratio of the number in an atom: 
to the number in hydrogen is one half the atomic weight. 


XIV. THE NUMBER oF ELECTRONS IN THE HYDROGEN ATOM. 


You have a right to be surprised that any question can be raised” 
at this time as to the number of electrons in hydrogen. I can 
find, however, no experimental observation to prove there is but 
a single electron, and it seems that this view of the matter has been 
adopted along with the Bohr theory, which requires the single electron. 

A few remarks upon this matter seem called for. If the velo- 
cities of electrons in rings are regulated as above described through 
the action of the tangential forces due to the other electrons in 
the ring upon the one according to electromagnetic theory, then 
we are deprived of this means of regulation when there is one iso- 
lated electron only. We do not have in such a system the per- 
fectly symmetrical dynamic balance that obtains with two electrons. 

Then, again, our present view of the matter does not neglect. 
the radiation and loss of energy from the atoms. In electro- 
magnetic theory the relative amounts of loss of energy through 
radiation for rings of 1, 2, 3, &c., using the speeds as above deter- 
mined, diminishes very rapidly as the number in the ring increases. 
The loss from a ring of two is about 4.000 times less than from the © 
single electron, and from the ring of three about 40 million times: 
less, and from four nearly a million million times less. For this reason 
it seems reasonable to euppose that the single isolated electron 
does not exist in the atoms. I shall not take the time here to 
answer the obvious objections to admitting loss of energy by radia- 
tion on account of the quantum theory, but may assure you that 
they can be met satisfactorily. Big ee 
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XI. Tie ORDE? oF MAGNITUDE OF TAE ORBITS OF THE ELECTRONS 
IN ATOMS. 


Another matter which hai been passed over relates to the order 
of magnitude of the orbits of the electrons. There are a number 
of things that have a very evident bearing upon this question. 
One of the things we know now with precision is the distance be- 
tween the centres of the atoms in certain crystals, These distances 
in different crystals vary from, perhaps, 10-8 cm. up to four or five 
or possibly six times as much, and we may think of the order of 
magnitude as roughly 10-8cm. Now, if the radii or the orbits of 
electrons in any of the atoms in the crystal approach close to the 
Same order of magnitude, the electrons must necessarily approach 
each other much nearer than they are from the nucleus to which 
they belong. Unless we are to assume that such electrons have 
no mutual influence upon each other, which seems uncalled for, 
there must occur in crystals an enormous perturbation with an 
ensuing radiation of energy. This could not possibly be a stable 
condition, Our exact knowledge of crystals alone ought to be 
considered a direct. proof that the order of magnitude of the orbits 
of the electrons is much smaller than 10-8 em. 

Again, the kinetic theory of gases has been cited to show the 
order of magnitude of the radii. This theory has established 
the fact that the centres of the atoms in a gas approach each other 
on the average to within about 10-8em. hefore being deflected. 
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If the orbits of the electrons were of this order, too, they must at 
tim2s come into very close proximity or even collision, and the result 
would be that som? of the electrons would be separated from the 
nucleus, thus ionising the gas under ordinary conditions. This 
does not occur. We miy, I think, regard the kinetic theory as 
another direct proof that the orbits must be of a much smaller 
order. These matters, when taken in connection with the fact 
that the radii come out between 10-!9 and 10-9 cm., when the 
forces due to the motion of the electrons is included, which was 
omitted from the Bohr theory, and with the fact that these radii 
agree with the values indicated by an application of the theory to 
crystals, do not leave much doubt as to the true sizes of the orbits 
of the electrons. 

I can picture the thought that is probably occurring to many 
of you while listening to this description of a difference of opinion 
affecting the radii of the orbits between 10 and 100 times. In 
what condition would astronom1s find themselves 89 long as they 
were in doubt about the value of the radius of the carth’s orbit 
by a factor of some 10 or 100 times 3 Evidently, until this matter 
is determ’ned with səm- precision, all attempts to place atomic 
theorv upon a firm mechanical basis cannot be very successful. 
It will have to be acknowledged, however, that the physicist does 
not find any such single simple law applving to atoms at close range 
as governs the motions of the heavenly bodies, and the reasons why 
we are not further along are not difticult to understand. 
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NATIONAL PHYSICAL LABORATORY. 
Practically all of tho work done at the Laboratory is for national 
purposes. We have approved a proposal of the Ministry of Munitions 


that the Laboratory should undertake the testing of the highest grade 
of graduated glass vessels for use in chemical laboratories and should 
supervise and certify the tests of the lower grade products which will 
be carried out by the manufacturers themselves. 

The Board of Trade are arranging, rubject to the approval of the 
Treasury, for the transfer of their Electrical Standards laboratory to the 
National Physical Laboratory. The work of the Board of Trade, which 
was responsible under Act of Parliament for the custody and maintenance 
of the primary electrical standards and the testing of electrical instru- 
ments for use as secondary standards, has for some years been in co- 
operation with the Electrical Standards Division of the Laboratory, the 
‘electrical standards of the two labor.torics being kept in accurate agree- 
‘ment. The Board of Trade will in future exercise its duties by recognis- 
ing the work of the Laboratory for this purpose, thus avoiding the un- 
economical maintenance of dual standards. The larger part of the cost 

of the new buildings which its continual growth necessitated had been 
provided by the gifts of generous donors, and the balance by the Trea- 
‘sury. As a result the scientific and technical ate had been seriously 
underpaid. Recruitment grew constantly more difficult while the abler 
members of the staff were continually lured away by the offer of more 
lucrative posts clsewhere. We are convineed of the necessity for a 
complete overhauling of the scales of salary paid to the scientific and 
technical staff of the Laboratory, and we think that adequate provision 
for superannuation should also be made. 


t 


THE Fue, RESEARCH Boarp. 


The Second Report of the Fuel Research Board outlined “ A Scheme 
of Research and the Establishment of a Fuel Research Station.” ‘The 
scheme was approved by the Lord President ; and the Director, with the 
assistance of Mr. W. J. Burton, proceeded with the preparation of the 
plans for the Research Station. By October 5, 1917, the plans were so 
far completed that it, was possible to present a preliminary estimate for 
the cost of its erection. The buildings are now making rapid progress, 
The director and his engineer are still closely engaged in the designing 
of the plant and apparatus for the station and contracts for certain items 
have already been placed, but much still remains to be done. 

. In preparation for the experimental work which will be started at 
Greenwich directly the buildings are finished the Lord President, on the 
advice of the Director of Fuel Research, has appointed Dr. Thomas Gray, 
professor of Technical Chemistry at the Royal Technical College, 
Glasgow, to be Superintendent of the Laboratories at the Fuel Research 
Station. The Governors of the College have in a most public spirited 


‘way seconded Professor Gray with the concurrence of the Scotch Educa. 


tion Department for this important service during the period of the war, 
and he is already engaged in planning the lay-out and equipment of the 
iaboratories in consultation with the Director. 

The Director of Fuel Research has continued during the past year 
to give advice to the Admiralty and Ministry of Munitions in connection 
with urgent war problems and in particular has been acting as an expert 


advisor to Lord Crewe’s Committee on the Production of Fuel Oil from 
Home Sources. The Fuel Research Board have followed with interest 
during the past year the growing use of ooal dust firing for steam 
boilers and furnaces, and the y have appointed a representative to make 
inquiries in the United States of America and to report to them. The 
Department, on the edvice of the Board, have continued their grants to 
the Meteorological Office for the work on atmospheric pollution. 

The Report gives particulars of the formation of the ‘Lin and Tungsten 
Research Board. The steps taken to carry out timber research, research 
into building materials, &c., and the developments in the organisation 
of research in the overseas Dominions. 


AIDED RESEARCHES IN PROGRESS. 


The Air Council have asked that Capt. Bengough and Mr. Hudson 
should be allowed to extend the researches they are conducting for a 
Joint Committee of the Institute of Metals and the British Electrical 
and Allied Manufacturers’ Association, with the aid of a grant from the 
Department, so as to include the atmospheric corrosion of certain metals. 
We have gladly acceded to the request with which the Joint Committee 
of the Institute and the British Electrical and Allied Manufacturers’ 
Association have unanimously concurred. 

Dr. Mellor and Mr. Bernard Moore, who carried through their re- 
searches into the production of a marketable hard porcelain manu- 
factured from British materials, have presented a most interesting 
report of their work. Several members of the Council accompanied 
by Gflicers of the Department recently visited Stoke, and were impressed 
with the simple and practical means adopted in the solution of the 
problem. Tne solution, which we have every reason to believe has been 
carried to the point at which it ean usefully be put to the test of manu- 
fa-ture on a commercial scale, has been reached at little more than half 
the cost which was anticipsted. After consultation with the Stoke 

Xesearch Committee and the investigators we recommended the Cor- 
mittee of Council to permit the recipes for the new body and glaze to be 
communicated freely to those firms who satisfy the Rescarch Comn ittee 
that they are likely to make bona fide use of the discovery, and in this 
recommendation your Lordships have concurred. Over 50 firms havo 
asked for the recipe. There is no doubt that the progress of these 
investigations has been an encouragement to the potterv manufacturers, 
and we are glad to be able to report that the movement for the formation 
of a Research Association which will take over the direct responsibility 
for these and other allied researches is now rapidly taking shape. 


New AIDED RESEARCHES. 


Arrangements have been made with the Institution of Electrical 
Engineers and the British Electrical and Allied Manufacturers’ Asso- 
ciation that certain researches into insulating materials, for whioh each 
of those institutions had asked assistance from the Department, should 
be supervised by a Joint Committee, to be entitled the Electrical Re- 
search Cummittee, under the chairmanship of Mr. Wordinghan, presi- 
dent of the Institution. A series of panels are attached to the Joint 
Committee in connection with the several investigations. The Com- 
mittee of Council on our recommendation have accordingly made their 
grant to this Committee to which contributions from the Institution 
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and the Association are also paid. In addition the payment of a grant 
has been recommended to the British Electrical and Allied Manu- 
facturers’ Association in aid of an inquiry into the existing information 
as to the phenomena of arcing and switching. We have also recom- 
mended that a subscription should be made to the International Com- 
mission of Publication of Constants and Numerical Data, and we under- 
stand that the Committee of Council have made a grant of £200 for the 
current year which will be renewed for a further four years if we are 
satisfied that the work is proceeding satisfactorily and provided the 
French Government, who have been the principal supporters of the 
Commission since its foundation in 1909, should continue their sub- 
scription of 3,000 francs. 


GRANTS TO STUDENTS AND RESEARCH WORKERS. 


We have carefully reviewed the policy of making personal grants tu 
students and research workers and have submitted a special report to 
your Lordships upon the experience already gained and on our proposals 
for the future. 

Our aim in recommending these grants has been to select a body of 
leaders in scientific research who by choosing and training students 
in its methods, and by gathering round themselves bodies of competent 
investigators, will supply the needs of the nation in the future. To 
attain this aim the Council have made grants from the sum allocated 
for the purpose by the Committee of Council to workers and students 
in Educational Institutions. In making these awards to students we 
have been guided primarily by our knowledge of the quality of the 
research work undertaken by the Professor or Head of the Department 
who recommends the student, by the opportunities which he has for 
engaging in research work and by his personal recommendation of the 
student as one who shows promise of becoming a competent research 
worker after a suitable period of training. 

We have also decided (1) that save in quite exceptional circumstances 
not more than two annual grants should be made to one student to 
enable him to undergo training in methods of research; (2) that save in 
exceptional circumstances not more than five annual grants in the nature 
of Fellowships should be made to one research worker ; (3) that out of 
the sum placed at our disposal by the Committee of the Privy Council 
for grants and allowances to research workers and students no grants 
should be made to investigators for the solution of specific problems in 
connection with industrial processes. With regard to the third conclu- 
sion our view is that if such investigations are to be aided from public 
funds they should as a rule be supported by some contribution from 
industry and that they will normally fall within the province of Research 
Associations when these have been established. 

It is pointed out that it is not in the national interest that results 
of commercial value obtained by the expenditure of national funds 
should be made available for other countries to the detriment of our own. 
The Guvernment are better able to prevent this leakage than any private 

rsons, but they cannot do so unless they have early knowledge of the 
acts and are in the position to advise the discoverer how best to proceed. 
In the second place it is not in the national interest that results obtained 
with national funds should go to a single firm to the detriment of other 
firms in the same industry. Lastly, it is not in the national interest 


that successful research workers should be unfairly exploited by manu- ` 


facturers or company promoters, and where the means for research has 
been found by the Government the Department intend to secure a 
generous reward to the discoverer or inventor. 

During the past academic year 2] grants were made to pure science 
students, 5 to applied science students, 5 to research assistants in 
pure science and 5 to research assistants in applied science, 8 to 
research workers in. pure science, and 14 t. research workers in applied 
science. ' 

We are prepared to recommend maintenance allowances for students 
under training or salaries for additional research assistants, or in special 
cases grants for unusual apparatus or equipment; we think, in other 
words, that the Committee of Council may properly supplement the 
means of suitably equipped University departments to undertake special 
researches, either for the Government or of their own initiative. But 
the remuneration of the permanent staffs of the Universities must fell 
upon the general University funds which are, and ought to remain, 
under the sole control of the Universities themselves. Grants-in-aid 
of these funds are made by other authorities than the Department of 
Scientific and Industrial Research which was established for clearly 
defined purposes of a different kind, and it is important that the Uni- 
versities themselves should recognise this. 


APPLICATIONS FROM INVENTORS. 


We have considered applications for assistance from 11] inventors, 
but we have been unable to recommend a grant in any case, though we 
have given most careful attention to their claims. We think that it 
will only occasionally be the case, that an inventor who has a good idea 
and the capacity to work it out will seek Government assistance. He 
will as a rule prefer either to rely upon his own resources or to approach 
a firm known to be interested in discoveries of the kind he has made 
and likely therefore to give him an immediate remuneration, even if they 
are not prepared to use his discovery or to place it on the market. If 
such a firm is prepared to turn the invention to practical use the inventor 
naturally sees in this a more direct means to his end than any offer we 
can hope to make of further facilities for experiment and test. It is 
possible that the Research Associations now coming into existence may 

more successful in encouraging inventors than a Government De- 


partment. 
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Scientific Signalling and Safety 
at Sea.* 


By Prof. J. JOLY, D.Se.. F.R.S. 


E The lectures deal mainly with signalling in relation to (a) approach- 
ing the coast and (b) avoiding collision. One of the most urgent 
problems confronting the sailor is the determination of his position 
when approaching the coast. In the Admiralty Sailing Directions 
to Pilots it is remarked that sound is conveyed in a capricious way 
through the atmosphere. Apart from wind, large areas of silence 
have been found in different directions and at different distances 
from the fog-signal station, in some cases even very near to it. These 
facts should induce the utmost caution in closing the land in fogs. 
It would, nevertheless, be wrong to assume the general worthlessness 
of aerial sound signals, especially those based on recent advances in 
science. Thus, ‘‘ synchronous signalling ’’—i.e., the use of signals 
propagated in different media, but timed so as to start at the same 
instant—may be of great assistance. Such signals permit the 
determination of distance sufficiently accurate for the sailor to fix 
his position. The combination of synchronised light and sound is 
a good instance of such methods. Automatic bell-buoys and buoys 
which show an occulting light are common. Both functions may 
be performed by one buoy, the bell stroke and light being operated 
by energy from the motion of the waves and a controlling mecha- 


nism, limiting the number of strokes to, say, three per minute. 


Matters can then be so arranged that the sailor has only to count up 
the flashes till he hears the bell, and the result is the number of cables 
which separate him from the buoy. 


The same principle can be applied to submarine signalling. If an 
air sound and a water sound be started simultaneously from the same 
point, the lag of the atmospheric sound on the submarine is 4:3 
seconds for each nautical mile. The idea is an old one, and the 
author many years ago used the principle for determining the depth 
below a ship. The dropping of a sinker would detonate a small 
charge of explosive on contact with the bottom, and the interval 
of time between the moment of releasing the sinker and hearing the 
explosion, knowing the rate of descent of the sinker, gives the depth 
with sufficient accuracy. Submarine bells are now very widely used 
on light ships, on the bottom of the sea, at the pier head and on 
ships. . 

The recognition of sound by those on board ship is a problem of 
equal importance to methods of producing the sound. The sound 
must be received in such a manner as to enable the sailor to tell the 
direction from whence it proceeds. This is accomplished by a system 
of microphones mounted in tanks attached to the ship’s plates, both 
for and aft and both on port and starboard. The operator, listening 
to the microphones on both sides of the ship alternately, can adjust 
the course of the ship until both speak equally loudly. The bell is 
then right ahead. Of all methods of synchronous signalling, the 
combination of underwater sounds and wireless dots is the most free 
from liability to failure. 


The Fessenden oscillator may ultimately replace the submarine 
bell on the more important ships. Its advantages include greater 
radius of audibility (up to 30 miles), easy use of Morse code and 
receipt and emission of signals by the same apparatus ; other. points 
are the determination of depth and the location of icebergs by means 
of echoes. The wireless telephone may play an important part in 
the future. Already speech has been submitted from the United 
States to the Eiffel Tower. The idea is to produce, through the 
agency of a gramophone, a voice which calls out the name of the 
station regularly every five seconds, a much feebler voice, which can 
only be heard when the ship is quite near, giving warning when the 
vessel is getting too close. 


t 


Similar methods may be employed for communication between 
ships with a view to avoiding collision, and in the future a vessel's 
distinguishing signal may be her own name called out automatically 
at regular intervals, together with particulars of her course and 
speed ; simultaneously with these wireless announcements submarine 
signals may be sent out which would enable ships 10 or 20 miles 
away to estimate her distance. In the original communication many 
of the measures possible to prevent collision are discussed in de‘ail, 
among the most interesting being the collision predictor, which is 
claimed to enable the navigator to follow the approximate positions 
of the two ships by merely looking at a dial, and thus steer a safe 
course. 

Nee aie ce ae a ae aE arg ee Oe eee 

* Abstract of Tyndall Lectures delivered at the Royal Institution and 
communicated to the ‘‘ Philosophical Magazine.” 
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Induction 


By E. TAYLOR JONES, D.Sc. 
(Concluded from p, .397.) 


Summary.—aAn expression is given for the maximum secondary potential of an induction coil calculated on the theory that 


two oscillations are set up in each circuit at break. 


The relation between the primary capacity and the secondary potential, and 


that between the maximum efficiency of conversion and the coupling, are shown by means of calculated and experimental curves. 
The present results are compared with those found in previous experiments on the relation betwecn capacity and spark-length. 
The uses of capacity-potential curves in the determination of the constants of induction coils are discussed, and examples are 


given of the calculation of optimum capacities. 


COMPARISON WITH PREVIOUS EXPERIMENTS. 


Reference may be made here to previous experiments on 
the relation between the primary capacity and the secondary 
spark-length. | As far as the writer is aware, all previous expe- 
riments on the subject, viz., those of Walter,* Mizuno,t and 
Beattie,t failed to show the existence of more than one maxi- 
mum of spark-length as the primary capacity was reduced. 
The capacity-spark length curves obtained by the experi- 
menters referred to simply rise gradually tø a maximum and 
then fall rapidly as the capacity is diminished. In the absence 
of information as to the values of $? and u in their experiments, 
it is difficult to compare their results with those of the experi- 
ments here described, or to explain with any certainty the 
cause of the discrepancy. One thing should, however, be 
remarked, viz., that the earlier experimenters did not connect 
the secondary terminals with a condenser ; consequently the 
value of L,C, would be small, and to produce a value of u 


considerably less than unity would require a very small primary 


capacity. One conceivable explanation, therefore, is that 
the primary capacities used by those experimenters were not 
small enough to bring the value of u into the region of the 
second arch of the capacity-potential curves; or if they were 
small enough for this purpose they may have been too smell 
to prevent sparking at the interrupter, in which case the 
theory, which assumes perfect interruptions, would break 
down. It should also be remarked that the primary currents 
used by the above-named experimenters were greater than 
1 ampere, which was about the value used in determining 
the curves of Figs. 8-13. This would increase the sparking 
tendency at the interrupter, which would require a condenser 
of greater capacity in order that matters should proceed 
according to theory. The theory would break down at a 
greater value of the primary capacity if the primary current 
were strong than if it were weak. 


Probably one of the most important factors upon which © 


the sparking tendency depends is the initial rate of increase 
of the potential difference of the plates of the primary con- 
denser. These plates being supposed to be connected directly 
with the contact surfaces of the interrupter, we may take dV , /dt 
as being also the rate of increase of the potential difference 
of the contact surfaces. Now the initial, and greatest, 
value of dV,/d is numerically equal to 7,/C,, the ratio 
of the primary current immediately before break to the 
primary capacity. Consequently 7,/C, determines the, least 
rate at which the contact surfaces must be separated in order 
to prevent sparking in ‘an interrupter of a given type, it being 
assumed that the appearance or non-appearance of a spark 
between the poles of a given interrupter depends only upon 
their difference of potential and their distance apart. ` 

In the experiments in which the curves of Figs. 8-13 were 
obtained the greatest value of 7)/C, was about 20, tiẹ being 
expressed in amperes and C, in microfarads. In the working 
conditions of an induction-coil, however, the ratio 2,/C, may 
greatly exceed this value, and it therefore appeared desirable 
to determine a capacity-potential curve under conditions in 


which considerably greater values of this quantity were 
attained. 


a 


* “ Ann. d. Physik,” 62, p. 300 (1897). 
t “ Phil. Mag.,” Vol. XLV., p. 447 (1898). 
t “ Phil. Mag.,” Vol. L., p. 139 (1900). 


A repetition of Rayleigh’s rifle-bullet experiment is described, the result further 
confirming the present theory. 


The following experiment was made with the object of 
extending the range to greater values of 7)/C, by increasing 
the primary current. The secondary (oil) condenser was 
replaced by a Leyden jar of nearly the same capacity, viz., 
0'00102 mfd., and the zinc spark-electrodes were separated 
to 14:3mm. The capacity-potential curve was again deter- 
mined, the least sparking current varying this time from 
about 3:4 to 4 amperes. At this current the state of magne- 
tisation of the core is such that the inductances have practi- 
cally their maximum values. The interrupter was again 
worked by hand, but certain precautions were found necessary 
in its use in order to get the spark to pass at the least possible 
value of the current. No satisfactory results could be obtained 
by jerking the copper rod rapidly out of the mercury.. The 
sparking current was found to be both smaller and mor 
regular in value when the rod was raised very slowly, in which 
case the actual break is the unaided work of capillarity. Thu 
was the plan adopted in determining most of the points of the 
curve shown in Fig. 14. Sometimes, however, especiallyfat 


the smaller values of the primary capacity, it was found 
better to raise the rod slowly at first and quickly at the actual 
break. The points shown in the curve correspond to the 
smallest observed values of the primary current required to 
cause the secondary spark to pass. In this experiment the 
greatest value of 2,/C, was 69-5, a value well within the range 
of practical working conditions.* The value of k for this case 
was 0-839, and the corresponding “‘ ideal” curve is very 
similar to that of Fig. 4, for which k?=0:835. 

It will be seen that the curve of Fig. 14 possesses the same 
general features as the others, and consists of a series of arches 
whose proportions are roúghly similar to those of Figs. 4 and 
11. Some of the principal points of the curve were verified 
on several occasions, especially the greatest maximum at 
2-5 mfd.; the minimum at 1-5 mfd., and the bend in the curve 
near 6:5 mfd. There can be no doubt that these correspond 
to similar features in the curves of Figs. 4 and 11, though there 
is again considerable distortion due to the resistances. It 18 
clear that the curve shows no evidence of a rapid and con- 


—_ a 


* On the secondary condenser being disconnected a primary current 
of 3-5 amperes gives (with C,=0-06 mfd.—the optimum in this case) & 
24-5 cm. secondary spark between ball electrodes 2 cm. in diameter. 
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tinuous fall of spark-length, as the capacity is reduced from the 
optimum value, such as that observed by previous experi- 
menters. 

In order further to vary the conditions a capacity-potential 
curve was determined with the secondary condenser removed. 
In this case the sparks passed between two brass balls, each 
2cm. in diameter, 15 cm. apart, the primary current varying 
during the experiment from 2-245 to 2:925 amperes. The 
result is shown in Fig. 15. The coupling kh? being in this case 
0-768, the corresponding “‘ideal”’ curve is that shown in 
Fig. 3, and Fig. 10 gives the experimental curve for the same 
coupling, at 1 ampere and with the secondary condenser. 
It will be seen on comparing the three curves that in the 
present experiment—0-0286 was the smallest capacity tried, 
the greatest value of 2)/C, being 82—the influence of the 
primary capacity on the secondary potential is of the kind 
to be anticipated from the theorv. So far from there being 
a continuous descent from the greatest maximum, the curve Is 
actually rising at the smallest values of the capacity used in 
the experiment, showing, in fact, the beginning ofthe ascent 
in the third arch. 

A curve was also determined for this case with a mean 
current of 0-9 ampere, the brass ball electrodes being 0-96 cm. 
apart. The curve obtained was almost precisely similar 
(with proportionally diminished ordinates) to that of Fig. 15. 
It showed a greatest maximum at 0-6 mfd., a minimum be- 
tween 0-15 and 0-2 mfd., and a second (smaller) maximum 


03 0-4 05 0-6 0-7mfd. 
C; 
Fio. 15, 


between 0'3 and 0:35 mfd. It appears, therefore, that the 
change of primary current from 0-9 to 2:6 amperes does not 
m this case appreciably affect the optimum value of the 
primary capacity. 

Uses oF CapaciTy-PoTENTIAL CURVES. 


The general conclusion which we may draw from the experi- 
ments just described and the theoretical curves of Figs. 1-5 
is that for each degree of coupling there is a capacity-potential 
curve of well-marked type which is not seriously modified by 


the resistances in a well-constructed modern coil of the usual. 


form. This consideration suggests that it is possible to deter- 
mine approximately the coefficient of coupling of an induction- 
coil by spark-length (or minimum sparking current) observation 
alone. If two or three of the principal arches of the capacity- 
potential curve are thus determined—a sub-divided primary 
condenser is, of course, required for the experiment—a com- 
parison with the curves of Figs. 1-5 will enable one to form 
an idea of the value of the coupling. A fairly accurate v_lue 
may probably be arrived at by taking the ratio of the two 
greatest maxima, or the ratio of the values of C, at which 
these maxima occur, these features of the curve being appa- 
tently least subject to modification by the resistances. For 
example, if the ratio of the first to the second maximum is 
113 and the ratio of the capacities at which they occur is 
about 7, the coupling is not far from k2=0-57. Two eqnal 
greatest maxima at capacities in the ratio 4:8 indicate the 
value K2=0-7, while equal greatest maxima with a capacity 
tatio of about 2°8 point to k?=0°87. | : 
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The coupling being thus determined from the form of the 
capacity-potential curve, the greatest value of U sin ọ for 
this coupling can be calculated -or found from a graph 
showing values of Using for various values of 4*. If the 
self-inductance of the primary coil is known, for the current 
used in determining the capacity-potential curve, we may at 
once find the value of LCa, for the value of u (=L,C,/L,C 9) 
is known for the greatest maximum or for any well-marked 
minimum in the curve. If in addition the mutual inductance 
L, is known (e.q., from ballistic galvanometer measurements) 
we can calculate the maximum secondarv potential which the 
coil would give if the damping of its oscillations were negli- 
gible, this quantity being given by the expression Lg,tol X 
sin o/y LCa. 

The actual maximum potential for any primary current to 
mav be found from the spark-length, so that it is possible 
to determine how far the coil falls short of an ideal coil of the 
same coupling on account of the resistances. This is probably 
the most convenient method of determining the constants 
and estimating the comparative merit of induction-coils. 
A more accurate method is to use an electrostatic oscillograph 
or some other instrument of the kind, with the help of which the 
quantities L,,L,C., k?, and the maximum secondary potential 
can be more accurately determined. 


EXAMPLES OF THE CALCULATION OF OPTIMUM “CAPACITIES. 


Some more examples of the above theory of the optimum 
primarv capacity may be given here. The primary of the 
coil with which the above experiments were made was wound 
in four lavers, closely upon one another, which could be con- 
nected in various wavs. In the above experiments the layers 
were allin series. Assuming that all the layers have individu- 
ally the same self-inductance, then when they are all in parallel 
L, is reduced to one-sixteenth, Lo, and Lg to one-quarter 
of their former values, so that Æ? is unaltered, that is, with 
the primary at zero and no secondary condenser, k*=0-768. 
From Fig. 3 we find that at this coupling the optimum 
value of v is O11. Now the value of L; at a primary current 
of 5 amperes when all the layers were in series, was 0-194 henry, 
and in the same state of magnetisation of the core L,C, was 
1-114 . 107 c.g.s. Thus the optimum primary capacity is 


0:11 . 1-114. 16 


1™ 0-194 . 10° 
1-01 microfarad. 


By experiment the spark-length was found to be greatest 
and practically the same at 1-0 and 1-05 mfd., so that 1-025 
mfd. may be taken as the experimental optimum capacity. 

Again, if the lavers of the primary are connected in two 
pairs in parallel, so that one-half the current čo flows through 
each layer, the primary self-inductance is reduced to one- 
quarter of its original value, becoming 0-194 /4 or 0-0485 henry. 
L,. and Ls; are each reduced to one-half, so that k? remains 
at 0-768. The optimum capacity is thus 
a ee 11t 0-259 mfd. 


C.g.5S., 


or 


0-485 

By experiment the optimum was found to be rather greater 
than 0-25 mfd., this value being slightly better than 0-3 and 
0-3 than 0-2. 

If the layers are arranged two in parallel and two in series, 
so that the whole current 2, flows through*two of the layers 
and half the current through the remaining two, L, is reduced 
to nine-sixteenths of its original value, as may easily be seen 
by considering the electrokinetic energy of the primary circuit. 


‘L,., and L,, being each reduced to three-quarters of their 


original values, k? is again unaltered. The optimum primary 
capacity is thus 


O-11. 1-114. 16 


Cı = g. 1:34 =0:11] mtd. 


The experimental optimum was found to be about 0-1 mfd., 
this value being better than 0-J5 and than 0-05 mfd. 

The experiments described above show that the optimum 
primary capacity for an induction-coil of good modern con- 
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struction may be calculated with sufficient accuracy from 
the simpler theory in which the “ resistances ” are neglected, 
and further that valuable information as to the coupling and 
the frequences of oscillation of the system may be obtained 
from the form of the capacity-potential curve. The. possi- 
bility of proceeding in this way depends upon the assumption 
that the form of the curve is determined mainly by the coupling 
of the circuits and is not greatly modified by their resistances. 
This appears to be the case in the coil with which the above 
experiments were made; the assumption might, however, 
not he justifiable if the resistances were excessively great. 


THE RIFLE-BULLET . EXPERIMENT. 


Some experiments may appropriately be described here in 
which a very sudden interruption 'of the primary current 
was produced by cutting a portion of the circuit with a pro- 
jectile. The object of these experin ents was to test Rayleigh’s 
conclusion that with sufficient rapidity of break the best 
effects are obtained without the use of a primary condenser—- 
@ conclusion directly opposed to the results of the theory 
described above, in which perfect suddenness of break is 
assumed. The 18-in. coil was used, with the primary at zero 
and no secondary condenser. The primary capacity was 
0-05 mfd. (mica dielectric), being nearly the optimum for this 
case as tested by the ordinary mercury interrupter. This 
condenser was connected with the terminals of the short piece 
of wire, forming a portion of the primary circuit, which was 
to be severed by the projectile. The secondary terminals were 
connected with the brass ball spark electrodes. 

In the first experiments an air-gun was used, which fires 
a pellet at about 500 ft. per second. With one storage cell 
in the primary circuit (4) about 1-1 ampere) 19 mm. sparks 
between the ball electrodes were obtained at every shot if the 
primary condenser was connected. None passed at this 
distance, or even at 18mm., if the condenser was discon- 
mected. The result is, therefore, in favour of the condenser, 
but it was observed that the air-gun interrupter was not 
sufficiently quick in action to prevent the appearance of sparks 
at the broken ends of the wire. 

Accordingly, Rayleigh’s plan of firing at the wire with a 
rifle was adopted, the wire now being mounted in front of a 
large box full of sand. A service rifle, said to fire a bullet 
at 2,000 ft. per second, was utilised for the experiment, one 
hundred rounds in all being fired.* Again with one cell and 
the gap at 19 mm. a secondary spark was produced at every 


shot when the condenser was connected, none appearing when 7 
the condenser was removed. With the condenser sparks also 


appeared on this occasion when the gap was increased to 
2cm. When the bullets were cut down to about one-half 
in order to increase the velocity sparks passed regularly at 
19-6 mm. with the condenser, none without. At this distance 
0-025 mfd. also failed. The results of the experiments at 
this current (about 1-1 ampere) are therefore conclusively 
in favour of the presence of the 0:05 mfd. condenser as against 
the smaller condenser (0:025 mfd.) and the absence of any 
condenser. 

With two cells (i, about 2-2 amperes) the limiting sparking 
distance was not so definite, and it was consequently much 
more difficult to fix upon a distance (between the spark termi- 
nals) which enabled one to decide in favour of the presence 
or absence of the condenser. Even in these conditions, how- 
ever, some evidence was obtained which was distinctly in 
favour of the condenser. Thus, of three successive shots 
with the balls at 125 mm., the first and third being without, 
the second with the condenser (0-05 mfd.), the second alone 
gave a spark. The greatest length of spark obtained without 
the condenser was 120 mm. 

When an ampere-meter and a rheostat were connected in 
the primary circuit, and the current was kept at 2-0 amperes, 
the same condenser produced a spark at 111 mm., while at 


* I am indebted to my colleague Dr. Allan H. Ferguson, and to 
Mr. J. A. Owen, who joined me in the rifle experiments and verified the 
observations. I also wish to thank Sergt.-Major (now Capt.) McCracken, 
R.G.A., for his assistance in these experiments. 
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shots immediately before and after no spark appeared without 
the condenser. Again, at 107 mm. (reduced charge) no spark 
passed without the condenser, while at two shots with the 
condenser (before and after) a spark appeared each time. 
In other instances two consecutive shots with the same spark- 
gap showed a superiority of the condenser ; in no such case 
did a spark pass without the condenser when it failed with 


- the condenser. 


On the whole, these experiments clearly give no support 
to the view that with a sufficiently quick break the longest 
spark is given by an induction-coil when used without a pri- 
mary condenser, but rather afford additional confirmation of 
the theory of the optimum capacity described in the foregoing 


Improvements in the Spherical 
Photometer.* l 
By R. von VOSS. 


_ The object of this apparatus is to effect measurements on ordinary 
incandescent lamps. It is well known that the accuracy increases 
with the diameter of the sphere. This results partly from the size 
of the shield which is mounted within the sphere to prevent the light 
from falling directly on the illuminated aperture; this mainly 
depends on the size of the bulb of the lamp. Ulbricht has stated that 
the area of the shield should be less than one-twentieth of the dia- 
metral area of the sphere. Ifthe sphere has a diameter of 1-5 metres, 
and the lamp bulb measures 20 cm., then this would require a shield 


I 


Fie. 1.—SHOWING DIAGRAMMATICALLY THE ARRANGEMENT PROPOSED 
BY THE AUTHOR. 


having an area of 750 sq. cm. In this case the ratio of the areas 
would be 1 to 23, which is within the permissible limits, and there is 
no need to increase the diameter of the shield to 2 metres. Besides 
which, it was much easier to make the smaller size, and to make its 
inner surface completely smooth. The brightness of the illuminated 
aperture is, of course, diminished by the presence of this shield ; in 
this case with a ratio of 1 to 23. Ulbricht’s formula gives a decrease 
of 3-5 per cent. ; but this affects the standard lamp almost equally 
with the lamp to be tested. In fact, if the two lamps have the same 
light-distributing curves, the two are affected to precisely the same 
extent. The error arises from the fact that the shield obscures 4 
portion of the illuminated wall of the sphere. The closer the lamp 
is to the wall of the sphere the more important does this become. 
The ordinary method of testing arc lamps by suspending them 
vertically in the axis of the sphere has certain advantages in this 
respect ; but, after taking due regard of accuracy, the most important 
thing for routine work is to take account of speed ahd convenience. 
It ia, therefore, best to fix the lamp on a shelf near the middle zone 
of the sphere, and this enables the lamps to be changed very easily. 
It might be possible by special lever mechanism to lower the lamp 


* Abstract of an article in the “ Elektrotechnische Zeitschrift,” 
No. 52, 1917. 


atin. ae caer 


_ diffuse reflection from the walls of 7}. 


/ 


SEPTEMBER 13, 1918. 


and shelf till it was at a greater distance from the wall of the sphere ; 
but this would be a complication, and tests have shown that it is 
unnecessary. l . 

Of greater importance, as deviating from one of the main principles 
of Ulbricht’s sphere, we must regard the construction shown in Fig. 1. 
Here the opal glass m,, the illumination of which is a measure of the 
mean spherical candle-power, does not lie on the surface of the 
sphere, but at the back of a space, rı, the interior of which is also 
painted white. Thus, the illuminated glass does not lie on the 
sphere, but receives its light through the aperture bs, the light being 
then transmitted through r,. The following considerations add to 
the choice of this form of construction. In order to introduce the 
new method, it seems desirable that one size of sphere should be used 
for all sizes of lamp. Of course, lamps of the smallest size could be 
tested with the opal glass on the surface of the sphere ; but then it 
would not have been possible to vary the aperture, and we should 
have had to have recourse to changing the opal glass, or to the use of 
smoked glass and the like, if we wished to alter the range of measure- 
ment. lt would not in such case be possible to produce results on 
such a uniform basis. Objections to the proposed arrangement 
might be based on the suggestion that the light, ultimately received 
by the photometer, consists partly of light received directly through 
the aperture from the illuminated wall of the sphere, and partly by 
Tests have been therefore 
carried out to determine what the errors actually are. 

It was assumed that errors were only likely to arise in such cases 
as there were differences in the curves of light distribution. Lamps 
were therefore chosen which differed in this respect. With the 
normal type of tungsten lamp the curve shows a maximum distribu- 
tion in a horizontal direction, while with the ring-wound spirals the 
maximum is in-a vertical downward direction. The zig-zag gas- 
filed lampa differ little in this respect from the normal type, but they 
were also considered. Finally, there are lamps with spiral bows, in 
which the intensity differs with the breadth of the bow ; in the plane 
of the bow there is a minimum, and at right angles to it a maximum. 
The tests were first carried out in an ordinary Ulbricht sphere, and it 
was found that they all had the same spherical candle-power at 
certain voltages which were ascertained. The same conditions were 
then reproduced in the new apparatus. (The spiral bow lamps were 
tested twicé in the two different critical positions.) And in order 
to determine that the size of the aperture b, had no effect on the 
results, diffcrent apertures were used. Thus, with lamps giving 
100 c.p., the aperture was 6 mm.; with 16 c.p. the aperture was 
28mm.; with 5 c.p. the aperture was 61 mm., and in each case 
lamps of the different types were tested. In no case ‘was there any 
difference between the results given by Ulbricht’s sphere and the other 
systems ; the differences were less than 1 per cent. 

Thus it is proved that a photometer constructed on these principles 
gives as good results as the original Ulbricht type when applied to 
incandescent lamps of the type used for lighting ordinary rooms, and 
that if the aperture is varied from 6 mm. to 61 mm. the results, 
properly interpreted, are independent of any such variation. 


The Camberland Electrolytic System 
for the Prevention of Scale and 
Corrosion. 


The corrosion of ferrous and non-ferrous metals, and the formation 
of scale, constitute one of the most difficult problems met with in 
engineering work. The trouble is apt to occur in practically any 
vessel in which a metal surface is immersed in hot liquid of an acid 
or alkaline nature, such as condensers, boilers, econom isers, feed 
heaters, service tanks, &c. If sea water or other water with corro- 
sive properties is used in the circulating system of condensers the 
cast iron water ends become “ graphitised ” and the structure is 
gradually weakened. In the case of non-ferrous metals, commonly 
used for the tubes, ferrules and tube plates, the corrosion 
leads to contamination of an otherwise pure condensate. The 
water becomes polluted, and boilers, economisers, feed heaters, &c., 
become pitted and subject to the formation of scale. Ultimately 
the conditions may result in perforation and leakage from the 


circulating to the steam side of a condenser, and the contaminated 


feed water extends the trouble to the economisers and boilers. 
Priming then occurs, and the corrosive solution is carried farther, 
being conveyed in suspension with the steam and affecting the 
blading of turbines. The trouble is thus of a very far reaching 
hature. a 
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According to one theory, such corrosion is essentially due to 
electrolytic action which occurs when dissimilar, metals, or metals 
of varying hardness, are immersed in a more or less acid or alkali 
liquid, thus becoming a series of primary cells or couples. The 
electro positive element then gradually perishes. Various remedies 
have been prøposed and attempted to remedy the trouble. For 
example, zinc, mild steel or aluminium slabs are attached to the 
internal surfaces. The device only affords limited ‘protection, 
however, as the surfaces oxidise and sulphate, the polarity is re 
versed, and ultimately the corrosive effect is actually accelerated. 
In many cases, feed water tanks, for example, some mitigation is 
afforded by water-softening processes and purifiers, but this also 
is only a partial remedy. : 


We have before us some particulars of the Cumberland electrolytic 
system, which is stated to overcome the trouble completely, and has 
been extensively employed in boilers and condensers, especially in 
the Navy and the mercantile marine. The process consists in 
introducing from an outside source a steady flow of continuous | 
current at low voltage by means of suitably insulated and easily 
renewable anodes of cast or wrought iron. These are fitted by 
suitable attachments in the boilers and inspection doors of the 
condensers. 


The shell of the structure to be protected is always negative, and 
the anodes, which gradually waste away, form the positive pole. 


, The effect of the system is to neutralise completely the minute 


electrolytic couples which cause the trouble. When air is present 
in the water the anode attracts and combines with it, forming ferric 
oxide. Hydrogen’ is meanwhile liberated at the negative pole, 
forming a protecting film. The liberation of hydrogen, coupled 
with the chemical effect of electrolising the liquid, causes all the 
scale forming properties of the water to be precipitated in the form 
of soft sludge, which is easily blown or washed out. If the process 
is applicd to feed water tanks a very large proportion of the scale- 
forming elements can be precipitated, thus eliminating, to a large 
for installing purifiers and water-softening 
plant. 

The illustration gives a general idea of the apparatus and con- 
nections for two boilers and a condenser. 


A switchboard, ammeter and adjustable resistance are provided, 
enabling the current density to be adjusted according to the condi- 
tions. In condensers a current density of 2 amperes per 1,000 
square feet of surface usually affords adequate protection, but a 
somewhat higher density has no ill effects, except that the power 
consumption is needlessly high, and the waste of the anodes takes 
place more quickly. In boilers about 1/40th ampere per square 
foot is sufficient. The pressure used is of the order of 8-10 volts, 
and the cost of running is practically negligible. 


At the present time, when the utilisation of shipping to the fullest 
extent is of such vital im portance, the system would appear to have 
special applications, seeing that vessels are frequently delayed at 
ports for considerable periods (amounting possibly to 30-60 days 
in the course of the year) owing to boiler and condenser troubles, 
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Adult Education. 


4 

There is much truth in the view that one half of the 
world does not know how the other half lives. We might 
even go further and say that in all probability one-tenth 
of the world does not know how the remaining nine-tenths 
live, for the simple reason that ways and means of living 
vary so very much, and from a social standpoint the number 
of divisions in the community is considerable. This view 
will, we think, be strengthened by the Interim Report of 
the Committee on Adult Education, which was published 
last week. This document is of more than usual interest, 
as educational documents go, for it is very human in 
character. It portrays the attempts of a large number of 
people to improve their education under very adverse 
conditions. Quite a large proportion of the population 
probably think that education finishes when they leave 
school. As a matter of fact the need for education is not 
felt until after the school period, for what is desirable in 
education is not then realised, and most of the knowledge 
that can be acquired in after life certainly cannot be 
acquired in school days. It is, therefore, highly desirable 
that adult education should be available. | 

The present Report shows that this feeling is much more 
widespread than might have been imagined. The need 
has been felt by the working classes, and not merely by 
those who wish to put facilities within the reach of the 
workers. This has been noticeable in a variety of ways 
ae is increasingly evident. The development has been 

ost marked since the opening of the twentieth céntury. 
The rise of the new universities has synchronised with the 
spread of educational effort among voluntary organisations 
of working people. Among the higher educational move- 
ments may be mentioned the University Extension Lecture 
System, which dates from 1873, and the Gilchrist Educa- 
tional Trust, which has carried on work for the past 50 
years. The Adult School movement dates back from the 
end of the eighteenth century, and the number of such 
schools in existence at the outbreak of war was 1,883, with 
a membership of over 80,000. Organisations among the 
workers, however, are more recent ;° thus the Workers’ 
Educational Association was founded in 1903 by a small 
group of trade unionists and co-operators. 
the Annual Report published in July, 1917, this Association 
then consisted of 186 branches, embracing 2,333 affiliated 
societies and 10,700 individual members. As a direct 
result of this organisation the University Tutorial Class 
movement was established in 1907. The University of 
Oxford set up a joint committee consisting of an equal 
number of representatives of the university and of working 
class organisations to arrange for the provision of tutorial 
classes. The demand has expanded rapidly. ' A tutorial 
class consists of not more than 22 men and women, mainly 
working people, pledged to undertake a three years’ course 
of study, which must aim at reaching, within the limits of 
the subject covered, a standard of university work in 
honours. Methodical reading and essay work, as well as 
regular attendance at class, are required of these students. 
Instruction is given by tutors approved by the University 
Joint Committees. It will be gathered that the demand 
made of the student is considerable ; yet in 1914 there were 


According to 
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152 University Tutorial Classes in operation, consisting of 
3,110 students. Although at the beginning of the war 
there was a temporary set-back in the work of adult 
education, the present volume of educational activities is 
larger than it was before the war. 

The present Report deals largely with the difficulties 
experienced by workers in attending classes of this kind. 
Frequent references are made to cases where men and 
women after long hours of labour, such as 11 hours a day, 
attend these Tutorial Classes, and one can only feel ad- 
miration for workers who have the grit to apply themselves 
to mental work after heavy physical fatigue. The Com- 
mittee reached the conclusion that excessive hours of labour 
form one of the greatest obstacles to adult education. It 
is obviously physically impossible for a student, after 
putting in 60 or 70 hours a week at his work, to apply 
himself with any concentration to study in the evening. 
At the present day there is a tendency, which we hope 
will become more marked, to shorten the working week. 
All investigations, of which there have been a number 
during the period of the war, show that nothing is to be 
gained by excessive hours of labour ; indeed, much is to be 
lost. It is better, for example, to have a regular 48-hour 
week and to go fresh to the task and to complete the day 
vigorously than to labour indifferently for 60 or 70 hours a 
week and to have very little leisure. There must be some- 
thing wrong with the community when some sections of it 
have practically no leisure in which to enjoy the amenities 
of life. It would make for the happiness and well-being of 
the nation for this state of things to be altered ; and 
therefore, from every point of view, including the spread of 
knowledge and education, which is ‘highly desirable, we 
feel that there will be a gain in shortening the working 
week. 

In certain lines of activity, however, it appears to us 
that there must always remain difficulties in giving regu- 
larity of work and the leisure which is desirable. For 
example, there is the question of night work. This cannot 
be entirely avoided industrially, for there are certain 
operations whick must be carried on continuously. There 
are also public services which must be maintained. As 
instances, we have blast furnaces, steel works, electricity 
stations, postal, telegraph, railway and police services. 
These, and many others, must be carried on continuously, 
and the only means of doing so is to work in shifts. Ob- 
viously we cannot expect one lot of workers to work always 
at night. That would undoubtedly be a serious evil. The 
best thing to be done is to vary the shifts so that night 
work is shared by all alike, at intervals. This has its 
disadvantages, and inevitably it interferes with regular 
attendance at any class of instruction. We do not see, 


however, that there is any remedy from the point of view 


of labour, and in such cases, therefore, it will be best for 
the educational movement to adapt itself to the needs of 
the workers. Where we come to the case of ordinary 
factories it is a different matter. Here there is much to 
be said in favour of the view that human claims should 
not be sacrificed to ideas of maximum output. In other 
words, night work is bad for the nation, and should be 
reduced to a minimum. Equally it may be said that 
overtime is an evil. It is useless to have a nominally short 


working week if this is supplemented by persistent over- — 


time. 

Another subject which has attracted the attention of 
the Committee is the monotony of certain kinds of work. 
Two views are expressed. Some people consider that 
monotony kills the vitality of the brain. Other people, 
but we think that they are in the minority, consider that 
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monotonous work has some advantages if the worker is 
already given to mental pursuits, as it gives time for 
talent Generally speaking, we believe the view will be 
ta ep that the monotony of repetition work has a bad 
effest, and that it is an evil and one that should receive 
attention at the hands of those who are responsible for 
works. 

We have. every sympathy with workers who have a 
craving for education ; it is a desire that should be gratified, 
and we would ask employers of labour to read the present 
_ Report, so that they may appreciate the position more 
clearly. It will be agreed that every section ot the com- 
munity should have reasonable opportunities for self- 
improvement, and should not be expected to obtain this 
self-improvement at great personal sacrifice. . If, ther, the 
hours of labour can be modified, as we think they can, to 
give a greater amount of leisure without sacrificing effici- 
encv—on the contrary, we believe the efficiency will be 
improved—it is certainly our duty as a nation to see that 
our present industrial conditions are materially altered. 


Electrical Developments After the 
War.. : 


In a popular lecture at the British Scientific Products Exhibition 
on September 5th, dealing with developments in the electrical 
industry after the war, Mr. C. H. Wordingham, President of the 
Institution of Electrical Engineers, after dealing with the position 
of electricity supply and the recommendations of the Board of Trade 
Committee, referred to the manufacturing side of the industry. 
With the uniformity of pressure and systems which a unitied sys- 
tem of supply, such as was proposed, would bring about, would 
come greater standardisation of apparatus. This would have a 
great effect upon manufactures generally, as it would enable 
foreign trade to be much more readily catered for than had been 
possible in the past, when there had been a large number of small 
firms trying to cover the whole ground of electrical manufacture. 
The result had been that they had been manufacturing in driblets 
instead of on a large scale. It had come to be recognised—and he 
thought there was no doubt about it—that the principle to be 
acted upon after the war would be that each firm would lay itself 
out for one restricted portion of manufacture. It would then be 
able to manufacture in quantity, and this, in addition to enabling 
cheaper production, would tend also to the improvement of design, 
because when designers had thousands or tens of thousands of the 
same article passing through their hands in a year instead of tens 
or dozens, they were able to acquire a much wider experience of 
the action of the apparatus they were manufacturing and to introduce 
improvements more readily than when they manufactured on a 
tiny scale. It would be a misfortune if this were to tend towards 
the creation of gigantic monopolistic concerns and to the sweeping 
away of the small individual firms which had hitherto existed. 
Experience had shown that where the principals of a business were 
actually concerned in the design of the plant they were selling—he 
was speaking of engineering work—and had a personal interest in 
the operations of their works, the work was far better done than 
when it was supervised by the head of a department of a gigantic 
concern. In his judgment, although there would be room for a few 
very large firms, we should get the best results if, in addition to these 
large firms, there was a combination among the relatively smali 
firms to get orders which would then be farmed out to the individual 
firms, each firm taking one distinct class of work in which it could 
specialise, and to which its principals could devote their personal 
attention. With foreign trade a similar arrangement should be 
possible, although here probably the large firms would have the pull. 
Various schemes had been proposed but he was confident that 
there would be found some way for the smaller firm getting at all 
events a share of the foreign trade, possibly by working in con- 
junction with the larger firms. It was absolutely necessary that 
all differences and jealousies should be sunk go that a united front 
could be presented to the foreign market, and that those seeking 
business abroad should seek it for British firms only, the orders 
being farmed out equitably afterwards among British firms. 
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Referring to ‘‘ key ” industries, Mr. Wordingham made particular 
reference to the supply of carbons for searchlight and other arc 
lamps. So far as he knew, the Admiralty was the only Department 
Which foresaw the dangerous consequences of allowing this manu- 
facture to go out of the country. There was one firm, which with 
the greatest patriotism, kept its works going at a loss for years in 
order to produce these carbons, but even that could not have been 
done if they had not been assisted by scientific advice and by subsidy 
from the Admiralty, which steadfastly refused to buy carbons except. 
from this British firm. Every other department of the Government 
and the municipalities insisted on buying in. the cheapest market. 
The municipalities thought themselves very clever in saving the 
ratepayers’ money, and one Government Department which scraped 
up courage one year to pay more for British carbons got heavily 
hauled over the coals for doing so. The Germans were prepared to 
sell carbons in this country at any price to keep out the British pro- 
duct and to crush the firm he had mentioned, but that firm was not 
crushable. They had been more successful, however, in the manu- 
facture of magnetos which, when the war broke out, were obtainable 
only from one German firm. It was a tall order to start designing 
and manufacturing an entifely new and difficult piece of apparatus 
such as a magneto, and it was chiefly due to the efforts of certain 
officers of the Naval Air Force that this had been done successfully. 
The manufacture of incandescent lamps was also largely concen- 
trated abroad. The bulbs came from Holland, and for the tungsten 
for the filaments and other essential parts we were also dependent 
upon foreign supplies. That had been largely remedied ndw. Then 
there was the very important “ key ” industry of insulating mate- 
rials for all classes of electrical machinery. All these were imported, 
some from America and some from Germany. and the future position 
would have been a serious one if the electrical industry had not risen 
to the occasion. Just before the war a strong committee had been 
formed by the Institution of Electrical Engineers and the B.E.A.M.A. 
to study this question, and when the war broke out the scope of this 
committee was broadened so es to encourage in every way the 
manufacture of these materials. Already there was a magnificent 
factory at Manchester for the manufacture of vulcanised fibre and 
there was every indication that the quality of these materials would 
surpass that of the foreign made goods hitherto employed. 

Finally, labour was discussed. Humanly speaking, the future 
of this country depended upon whether labour put its shoulder to 
the wheel and did its best to ensure the maximum production or 
whether it did not. He referred, in this connection, to labour in 
the broadest sense, whether hand or brain. Labour ought to have 
a bigger share not only in the profits of industry, but in the direction 
of the work in factories. He firmly believed that if labour was 
allowed to come more behind the scenes and see some of the diffi 
culties of the management many of the unreasonable demands which 
were often put forward would disappear. The trend of events had 
brought about the necessity for organisation of all classes of labour, 
and it had been made clear that the Government would recognise 
only those who were efficiently organised. This had created an 
extremely difficult position for-the professional engineer. It had 
been brought home to him that if he was to be listened to he must, 
like the workmen, be controlled, organise his ranks, and several 
movements were on foot with this end in view. We might shortly 
expect to find that the great bulk of those engaged in every branch 
of work connected with electricty supply would be closely organised 
on similar lines to the workmen. This decision had not been come 
to without considerable care and, indeed, considerable reluctance 
on the part of those concerned, but conditions had made it necessary 
that combination should be effected. 
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THE RELUCTANCE OF AN AIR-GAP HAVING SLOTS 


IN BOTH OPPOSING SURFACES. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sır: I am very much obliged to Mr. Carter for pointing 
out that the development of the formula quoted in my article 
was neither well-founded nor satisfying. At the same time 
it is very interesting to see that a logical analysis of the pro- 
blem justifies the use of the expression. _. | 

Engineers will be much indebted to Mr. Carter for this 
extension of his valuable work to the important case of two 
slotted surfaces.—I am, &c., 


South Kensington, Sept. 9. STANLEY PARKER SMITH. 
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Electrical Power Engineers’ Associa- 
tion. 


_ The adjoining map indicates the preliminary scheme for the organisa- 
tion of the Electrical. Power Engineers’ Association in Scotland. By 
consulting this map prospective members and members can see in what 
o aey fall and to whom they should communicate regarding E.P.E.A. 
matters. i 


Aberdeen . 


Eanburgh 


. The secretary for the Glasgow area is Mr. Arthur H. Kelly, 5, Battle 
field-avenue, Langside, Glasgow: and the interim secretary for the 
remaining areas of Scotland is Mr. J. H. Wright, 8, Garland-place, 
Dundee. All communications on E.P.E.A. business for Scotland should 
be addressed to the respective secretaries. 


cece 
The Labour Outlook. 


BY OUR LABOUR CORRESPONDENT. 


The Trade Union Congress last week received considerable 
notice in the pyblic Press, but it is doubtful whether newspaper 
readers obtained more than a blurred and distorted impression of 
its proceedings. The political aspect of affairs was very promi- 
nent at the Congress. The telegrams despatched to Sir Douglas 
Haig, Admiral Beattie and Lord Weir, and the spontaneous enthu- 
siasm which followed the announcement by the chairman of the 
fall of Lens and Quéant were alone sufficient to show that the 
trade union movement actively supports the war and more than 
sufficient to expose the hollowness of the charge that it is defeatist. 
Yet moderates, if I may use the term, like Mr. Arthur Henderson 
(who appeared as the fraternal delegate from the Labour Party) 
and Mr. J. H. Thomas carry far more weight than extremists like, 
say, Mr. Havelock Wilson. People do not appear to understand 
his attitude; but until they do, they will fail to understand the 
outlook of organised labour. 

The view of the Trade Union Congress on the war helps to ex- 
plain the proceedings on the resolution expressing condemna- 
tion of German atrocities on the seas and supporting a boycott of 
the German nation for five years after the war. Congress was 
wholeheartedly in agreement with the first part, but opposed to 


the second. Jt could not support the one without the other, and — 


with great wisdom the previous question was moved and carried 
by an overwhelming majority of 3,835,000 to 493,000 votes. 
Organised labour has no intention of tying its hands by approving 
a boycott, nor of carrying on war after the war is over. In this 
connection reference may be made to the attitude taken by Con- 
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gress on the question of Free Trade Last year, at Blackpool, it 
carried a Free Trade resolution by a large majority. This year the 
London Society of Compositors put down a resolution reaffirming 
Free Trade, which was adopted by 2,711,000 votes against 591,000. 
The prevailing feeling at the Congress was undoubtedly strongly 
against Mr. W. M. Hughes, who earlier in the week had addressed 
meetings in Derby. 

Two unequal opposing forced came into collision on the resolu- 
tion to form a purely trade union Labour Party. This movement, 
which has been widely advertised in the Press, has never been 
taken seriously in trade union circles. The resolution was down 
in the name of ten unions, headed by the Sailors and Firemen, of 


_ which Mr. Havelock Wilson is president. Most of these unions 


are relatively small. The railway men, miners, engineers, and 
other large groups of workers have decided on running candidates 
at the next General Election under the auspices of the Labour 
Party. The result of the voting on the resolution was therefore 
a foregone conclusion. An amendment was carried in its stead, 
by 3,815,000 against 557,000 votes, urging loyal co-operation with 
the Labour Party. This is proof enough that the trade union 
movement regards the Labour Party as its avenue of political 
expression. There are naturally numbers of trade unionists who 
are not in agreement with the Labour Party, but of the general! 
trend of opinion there can be no doubt. The original resolution 
was criticised on the ground that it would sow dissension in the 
Labour movement. This argument was effective, for all who 
watch the movement closely of working-class thought must be 
struck by the efforts which are being made to heal divisions and 
to consolidate Labour forces. A new interest is being taken in 
the heed for unity and consolidation. This was clearly shown in 
the resolution adopted by the Congress, as a result of which a 
committee has been appointed with the object of organising trade 
unionism on industrial lines and surmounting the demarcation 
difficulties between industry and industry, which have created 
friction between one union and another in the past. 

There were, as usual, a large number of resolutions on the agenda ; 
of which a good many were somewhat perfunctorily disposed, 
either because of general agreement or as the meeting drew to a 
close through lack of time. They covered a variety of subjects, 
both industrual and non-industrial. It is‘impossible even to set 
out a list of them. What is more important than the actual resolu- 
tions, however, is the spirit of the Congress. A membership of 
four and a half million members has now given it a new sense of 
power. There is a consciousness of the power of the trade union 
movement throughout the whole of the proceedings of Congress. 
Trade unionism, it is clear, can never recede to its pre-war position. 
It has now a place of importance far itself in our national life. 
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Volunteer Notices. 

LONDON ARMY TROOPS COMPANIES VOLUNTEER ENGINEERS. ` 
Headquarters: Balderton-street, Grosvenor-square, W. 1. 
Officer Commanding, Lieut.-Colonel C. B. CLAY, V.D. 

Orders for the Week. 

Captain of the Week.—Capt. W. H. Hyman. 

Next for Duty.—Capt. W. Darley Bentley. 

Sunday, Sept. 15.—Commandant’s Parade at Waterloo Station 8.45 a.m. 
for work at Esher. Drill Order without rifles. Mid-day and tea 
rations to be carried. 

Monday, Sept. 16 to Saturday, Sept. 21.—Drills as usual. 
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SPECIFICATIONS PUBLISHED. 


The following abstract from some of the specifications recently published have been 
specially compiled by Messrs. MEwnurn, ELLIS & Pryor, Chartered Patent Agents, 
70 and 72, Chancery-lane. London, W.C. 

Whenever the date applied for differs from the date on which the application was lodged 
al the Patent Office the former is given in brackets ajter the title. 


1918 SPECIFICATIONS. 


102,923 ATELIERS DE CONSTRUCTIONS ELECTRIQUES DU NorD ET pe L'Est. Electric 
traction systems. (21/12/15.) 

111,673 Soc. J. MUNIER eTCre. Elevators for blast furnaces, kilns or the like. (28/11/16. ) 
113,615 McKenzgs, HOLLAND & WeEstiINGHOUSE Power Sicnat Co. Electric relays, 
rticularly for traffic-control!ing apparatus. (20;2/17.) 

115,017 Wess. Methods for melting refractory substances by electric arcs. (16/3/17.) 

117,906 Boat? Tna Engineering Co.) Electric battery indicating devices. 

117,931 Wuits. Ceiling roses and the like. electrical fittings. (2,8/17.) 

117,934 CROMPTON & Co. & PENSABENE. Dynamo-electric machines. (3/8/17.) 

117,939 OsraM-ROBERTSON Lamp Works & Driver. Means for supporting electrodes 
in ionic tubes for use more particularly in wireless telegraphy. (4/8/17.) 

117,953 B.T.-H.Co. (G.E.Co.) Electrical induction apparatus. (10/8/17.) 

117,967 MARR. Telephone receivers. (18/8/17.) 

117,969 AuTomATIC TELEPHONE Mec. Co. & GREEN. 
baa aed for use in mines. (20/8/17). 

117,986 eye & SHUTTLEWORTH. Phase advancers for dynamo-electric machines. 

117,996 Myetva. Electricovens. (14/9/17.) 

118,009 Snams & Simms Motor Units (Ltp.). Electric condensers, (12/11/17.) 

118,018 Watson. Electric cooking stoves. (31/10/17.) 

118,020 FARRELL & Warp. Means for completing an electric circuit, specially applicable 
to alarm clocks. (3/11/17.) 

118,023 Watson & Co. & Travis. Device for closing the orifice in the roof and walls of 
an electric furnace throueh which the electrodes pass. (8/11/17) 

118,031 VaucHan, Woop & BAGuLey. Electrically-operated lifting gear. (17/11/17.) 

118,034 Witscn. Impulse transmitters for automatic telephones. (21:11/17.) 

118,048 MELLERSH- JACKSON (Leonard & Allen.) Electric heating apparatus. (31/12/17.) 

118,050 ie $ BREEDEM. Electric starting apparatus for motor vehicle engines. 
(10/1/18.) 

118,062 DEAN & CHLORIDE ELECTRICAL STORAGE Co. Electric accumulaters. (26/2/18.) 

118.090 PHiLIrs-BriNTON Co. Electrical condensers. (20 °7;17.) 

118,996 SrLiTDORF Evectrical Co. Magnetos. (1/12/16.) 

118,102 Axt.-Ges. Brown, Boveri ET Cie. Induction electric motor with variable 
number of poles. (21,7;17.) 


Electric signalling systems, more 


APPLICATIONS FOR PATENTS. 
Note.—Names within parentheses are those of communicators of inventians. 
July 15, 1918. 
11,583 British WestinGHouSE ELECTRIC & Mra. Co. & TALLENT-BATEMAN, 
fuse cabinets. 
11,587 Parry. Telephone receivers. 
11,595 BrzrBowsr. Electrical testing devices. 
11.596 RicHARD (Ltp.) & Harvey. Manufacture of electric cables. 
July 16, 1918. 
11,603 Hattwoop. Miners’ safety lamps. 
11,613 WARDLE ENGINEERING Co. & WILKINSON. Electric lamp-holders, &c. 
11,616 WoopLanp. Apparatus for teaching telegraphic codes. 
11,625 Clemens. Electrie soldering irons. 
11,628 Dopcr. Electric cord protector. 
11,651 CHevaLLAY. Bobbins for electrical purposes. 
11,657 Marks. (Splitdorf Electrical Co.) Electric circuit controlling devices. 
July 17, 1918. 
11,688 Acres. Machine for testing alternating torsion fatigue. 
11,709 Cuamney. Telephone repeater systems. 
11,710 CHamney & Rosinson. Telephone repeater systems. 
11,725 LANGDON-Davigs & Soames., Current regulators or transformers of the constant 


current type. 
11,739 Marks. (Stuart.) Electrolytic cells. 
July 18, 1918. 
11,779 Haron, Vitt & PICKERSGILL. Trolley heads for electric traction. 
11,804 Wricut. Directional aerials for wireless telegraphy. 
‘July 19, 1918. 
11.857 Larptaw. Automatic or semi-automatic telephone systems. 
11,858 Layton. Incandescent lamps. 
July 20, 1918. 
11,903 A.-G. Brown, Boveri ET Cie. Induction electric motor with variable numberof 
poles. (21/7/17, Germany.) 
July 22, 1918. 
11,940 Bowig-Evans, Separating magnetic material. 
July 23, 1918, 


Electric 


11,984 Jongs. Electric resistances. 
12.011 MARKS. (Splitdorf Electrical Co.) Magneto-operating mechanism. 
12,021 Butter. Trolley heads, &c. 


July 24, 1918. 


12.042 GARRARD, BONNER, Jackson & RaiLinc. Electric motor starters. 
Creep & Co., Baynes & Gaypon. Fluid operated relay valves for producing, 
reproducing sound. &c. 
12670 Barton. Locating faults in cables or ovarhead lines. 
12.071 Jaynes. Tell-tale switchboards. 
12038 Erison Swan ELectric Co. & Hiatt. Valves for wireless transmission systems. 
MELLERSH-JACKSON. (Prince & Waterhouse.) Electrically controlling air brakes, 


July 25, 1918. 


12125 Marino. Electro-plating metals. 

12,132 Mepway. Portable electrical appliances. 

12,134 SuitH. Automatic regulator for dynamos. 

12135 Fowier. Electrically-driven motor or engine. 

12,149 Weekes. Boxes for fuses, &c. 

12143 Suits. Electric heating element. (29/8/17, Holland.) 

12145 Spuirporr ELectricaL Co. Ignition devices. (25/7/17, U.S.) 


July 26, 1918. 

12,188 Western Evectric Co, Cores for Pupin loading coils, magnets, &c. 
12189 Ropinson & WorKMAN. Electric heater. : 
ple B. T.-H. Co. (G. E. Co.) Producing sure elements, 
219% Bricos. Automatic destination indicator for trams, 

201 CALLENDER’s CABLE & CONSTRUCTION Co. & Kay. 
12212 conductors on transmission lines, 
15 Davis & Twiac. Electiic switches. 

214 Buoxam. (Russische Akt. Ges. L. M. Ericsson & Co.) 
12217 mechanism from a distance. — 
123 CHRISTIA . Relay for electric circuits. 
2 18 O'Neil. ntacts of electrical switchgear. 

219 BercLunp, Extracting zinc in electric furnaces. 

Gisson & Fehr. Wireless control apparatus. 


Insulators for supporting 


Electrically operating 


(22/10/17, Sweden.) 
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Gommercial Topics. 


=i 


The Future of National Factories. 

At Glasgow on Saturday Mr. Geo. N. Barnes, M.P., disoussed the 
question how the present high standard of living of the working 
classes could be maintained and safeguarded in the post-war period. 

Mr. Barnes did not believe that either Free Trade or tariffs would help 
us in the position in which we would find ourselves. Free trade was the 
best policy considered only from the economic point of view, and also 
assuming that other countries would adopt the same policy, and that we 
were going to have continued peace. However, that did not exhaust the 
subject by any means. For his own part, he had an idea of running 
industries on what might be called a new plan. He did not sav that it 
was a good plan, but wanted to get it discussed. He believed that in the 
Whitloy scheme there was the germ of a great idea capable of much 
expansion. He would run industries to produce the largest possible’ 
amount of goods under the most scientific conditions of labour, and to get 
the largest possible wages and best conditions of life in those industries. 
Those were the chief factors which should help us to determine those in- 
dustries we were going to protect—if we were going to protect anything. 
There was nothing positive about Free Trade. On the other hand, he did 
not believe that tariffs were the right way. He hoped the country would 
not allow national factories to revert to private owners. Those factories 
should be retained by the nation and serve to lessen the national debt. 

+ * * * 
Government Operation of U.S.A. Power Plants. 

Owing to the increasing demand for power for industria] purposes 
and to the difficulties of the fuel situation, the Government of the 
United States propose to acquire authority to purchase and operate 
electric power plants. The “ Electrical World” states that the 
draft of a Bill, which has been prepared by the War Industries Board 
as a War emergency measure, authorises the President to acquire, 
construct and operate power plants of all kinds in order to stimulate 
production of materials and articles essential to the prosecution of 
the war. It is explained that the proposed legislation will enable 
the authorities to take advantage of steam power as well as water 
power during the war and that it is intended as an amendment to 
the pending Administration Power Bill now before the House of 
Representatives. The new Bill provides for compensation for 
property taken and also gives power to operate and maintain the 
plants taken over or constructed, “‘ but only for such time as the 
President may deem necessary or advisable in the interests of the 


United States.” 
* * k * 


Electrical Manufacture in China. 

An important step has been taken by the Chinese Ministry of 
Communications which has recently formed, in conjunction with 
the Western Electric Co. (of Chicago) and the Nippon Electric Co. 
(of Tokyo), a new company entitled the China Electric Co., Ltd., for 
the establishment of works in China for manufacturing telephone 
and telegraph apparatus and other electrical materials. 

The new company has a capital of one million dollars (gold), one-half 
being held by the Ministry of Communications and the remainder by 
the electric companies in equal shares. The eompany has been formed 
for the express purpose of manufacturing and supplying the telephone, 
telegraph and general electrical material required by the Chinese Tele- 
graph Administration, as well as other Chinese companies. The head 
oftice will be at Pekin, but a branch office will be maintained at Shanghai. 
Under the terms of the contract between the Ministry and the electric 
companies, the China Electric Co. will become sole agents in China for 
the Western and the Nippon Electric Companies, and will have the 
privilege of all the patents, inventions, advice and experience of both 
companies. The China Electric Co. will sell all kinds of electrical 
material and apparatus, and is already prepared to transact business. 

* * * * 


Miners’ Electric Safety Lamps. : 

By a recent order under sec. 33 of the Coal Mines Act, 1911, the 
Home Secretary approved the “Fuller” miners’ electric safety 
lamp, and allowed certain amendments to the schedules of previous 
safety lamp orders. 

The “ Fuller ” lamp possesses the following essential features: (1) A 
battery case of spun or drawn sheet steel, with a protecting covering of 
nickel or tin. (2) A cover of stecl or brass, screwed to the case and 
forming a flame-tight joint therewith. The cover is fitted with a mag- 
netic lock so constructed that the plunger can only be drawn by applying 
the pole of a powerful electro-magnet to the top of the lock, holes are 
provided in the lock cover to admit of the bolt being oiled or greased 
without removal. ‘he bulb-holder is on an ebonite base-plate, through 
which electrical connection is made to contact plates on the under side. 
The ebonite base-plate, the protecting glass for the bulb, upper and lower 
reflectors and rubber washers are held in position by a screwed ring. 
There are protecting pillars, crown and handle. (3) An electrical accu- 
mulator of the Fuller block type, fitted with spring terminals of largo 
area, which establish electrical connection with the bulb through the 
contact plates in the ebonite base-plate. A dummy contact separates 
the “ on ” and “ off ” positions of the terminals. There is no escape of 
liquid in any position of the lamp, and the free escape of gas generated 


424 


by chemical ection is allowed. The total weight of the lamp must not 
be more than 6lb., and the strength of material and attachments 
throughout the lamp must not be less than in the samples submitted for 
official tests on May 8, 1918. The lamp must be capable of maintaining 
a light of not less than 1 c.p. all round in a horizontal plane for not less 
than nine hours, and also of giving a light of not less than 1-5 c.p. over 
an arc of 45 deg. in a horizontal plane. It must have been made at 
the works of the Fuller Accumulator Co., Chadwell Heath, London, E., 
and be marked with its name and the name of the maker. 

The amendments to the schedules of previous safety lamps orders 
include some modifications of the specifications of the Hailwood (Nos. 
. 01 and 01S), Joel-Fors (Type 303 C.), Oldham, Patterson (Type El) 
and the Pearson Safety lamps. 


Electricity Supply. 
General. 


Aberdeen.—The Council has increased the salary of the city 
electrical engineer, Mr. J. Alex Bell, by £100, making, with £75 
bonus, £850 per annum. ; 

Belfast.—The Harbour Commissioners have authorised the 
Corporation electric supply department to erect a temporary timber 
quay on the west side of the Musgrave Channel, as, owing to the 
difficulties ip obtaining materials it is impossible to have a reinforced 
concrete quay in time to meet the requirements of the Corporation 
in connection with their new electric generating station. 


Burnley.—Last week the employees of the electricity works 
presented Mr. Tom Taylor, an assistant electrical engineer, with a 
mahogany timepiece on his approaching marriage. 

Liverpool Electricians’ Strike.—On the 5th inst. about 1,000 
members of the Electrical Trade Union in Liverpool and district 
came out on strike as a protest against foreman and charge hands 
who were not members of thg Electrical Trade Union. 


Luton.—The Council has obtained the sanction of the L.G. Board 
to raise loans amounting to £77,686 for the electricity undertaking. 
` Newport (Mon).—The Electricity Committee have approved. the 
engineer’s recommendation to increase the salaries of the senior and 
junior engineers in charge by £40 and £25 per annum respectively. 

In bringing forward his recommendation, Mr. Nichols Moore drew 
attention to the fact that the serics of increases granted to skilled men 
by the Committee on Production had placed the engineers-in-charge in a 
very anomalous position. The engineer also reported that the progress 
of the extension works was most unsatisfactory. owing to the difficulty 
in obtaining adequate skilled and unskilled labour, and asked for dis- 
cretionary powers in regard to rates of pay to men employed on con- 
structional work. The Committee granted him these powers, but the 
Salaries and Wages (Committee subsequently refused to confirm the 
Electricity and Tramways Committee’s recommendation. 

The application of the National Union of General Workers on behalf 
of the semi-skilled and unskilled men employed in the power station, 
claiming the recent further award No. 1,920 granted by the Committee on 


Production, has been refused by the Electricity Committee, and the 


matter referred to arbitration. 


Restriction of Lighting.—A Privy Council Order, dated Sept. 4, 
confers upon the Minister of Munitions powers to restrict lighting 
and the supply of electricity, &c. The Order amends Regulation 
11 A of the Defence of the Realm Regulations, as follows :— 

The Minister of Munitions may direct lights of any class or 
description to be extinguished or their use restricted to such extent, 
between such hours and during such period, &c., as may be specified in 
the order, or prohibit, restrict or otherwise regulate and control the 
supply, or means of supply, of electricity to, or its use in, any premises 
or class of premises, or any place or undertaking. 

Provided that no Order or requirement shall be made for the closing 
of any power station belonging to any local authority or for the con- 
nection of any such power station with any other power station except 
with the concurrence of the appropriate Government Department. 

South Shields.—The Electricity Committee recommends the 
Council to increase the salary of the borough electrical engineer (Mr. 
Harry S. Ellis) from £550 to £700 per annum. 


Stretford.—In regard to the winter load of 1918-19 the offer of 
the Trafford Power Co. to give a temporary supply of direct current 
of 300 kw. plus 10 per cent. in lieu of three-phase e.h.t. current to 
be metered at the works switchboard, has been accepted by the 
Council. 

Application is to be made to the L.G. Board for sanction to borrow 
£26,100 for two 1,000 kw. rotary converters (£7,675), one 500 kw. rotary 
converter (£2,850), h.t. and lt. switchgear (£2,200), 1.t. cable and acces- 
sories (£1,650), E.H.T. cables (to be provided by the Trafford Power Co.), 
£4,500, the balance being for buildings, cable laving. &c. 


° Works Inspectors’ Salaries.—An Army Council Instruction states 
that it has been decided to issue a war bonus to permanent inspectors 


of works and superintending inspectors of works whose ordinary 
remuneration exceeds £500 a vear and does not exceed £1,000 a vear. 
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Electric Traction. 


A Scottish Electric Railway.—A scheme is being promoted for the 
construction of an electric railway in Lewis after the war. The line, 
which will be about 100 miles in length, will be worked by electrical 
energy generated by the water-power from Lake Grimshader, about 
5 miles south-west of Stornoway. 


Dundee.—In a report by the Cleansing Committee on the relative 
cost of horse and motor haulage, the Council is recommended to 
purchase an electric vehicle for the collection of refuse7&c. 


Grimsby.—In future there will be no electric tramway service on 
Sundays. 


Keighley.—The Tramways Committee has decided to increase 
the tramway fares as from the 14th inst., and to limit the services} 


Tramway Employees’ Wages.— At the recent meeting of Doncaster 
Corporation attention was called to the great burden put upon the 
tramways department by the awards of the Committee of Produc- 
tion in connection with the recent application for a further 12% per 
cent. increase for tramway emplovees. 

The Tramways Committee recommended that the award of an addi- 
tional 5s. per week be paid to the male employees as directed; that 
the staff be granted the 4s. as previously awarded to female tramway 
employees; and that the electricity employees be granted an additional 
4s. per week war bonus. 

Councillor BALMFORTH said that when the Minister of Munitions made 
the 12} per cent. “ snowball,” he could not really have thought of the 
amount it wouldinvolve. It was rolling into an avalanche, which would 
swamp the whole of the industries of our country. If this “ snowball ” 
kept rolling, there was only one thing to do, and that was to increase 
the car fares, and it became an economic study whether it was worth 
while to keep on changing two sixpences into one shilling. The depart- 
ment would be no better off at the finish than at the commencement. 


` In 1911-12 the expenses were 6d. per car mile, and that was the outside 


estimate in any undertaking, but with the additional expenditure nest 
year it would amount to nearly 113d. per car mile. 


Walsall.—The Tramways Committee recommends that the salary 
of the tramways manager (Mr. R. L. Horsfield) be raised to £600 
per annum as from April | last, rising by two yearly instalments 
to £700 per annum, The salary of Mr. D. Mills, chief clerk in the 
electric supply department, is to be increased from £150 per annum 
to £175. 


Imperial Notes. 


Australasia.— Mr. G. L. Just, president uf the Electrical Traders’ 
and Contractors’ Association of Victoria, in his recent presiden- 
tial address, referred to the creation of two sections of the Associa- 
tion, one dealing with wiring contracts and shop work and the 
other with trading matters. Further good progress had been made 
with the standardisation of wiring rules. 

The “ Industrial Australian and. Mining Standard” says Balmain. 
Newtown, Leichhardt and Ashfield (N.S.W.) Councils have decided to 
meet and discuss the question of purchasing the undertaking of the 
Electric Light and Power Supply Corpn. (Sydney), at a price to be 
agreed upon or fixed by arbitration. x 
~iSt. Lawrence Power Development.—Mr. Meighen, Dominion 
Minister of the Interior, and Mr. Sifton, Minister of Customs, have 
gone to Washington to negotiate with the American Government 
on the question of the extension of the power plant at Longsault 
Rapids on the St. Lawrence River. l 

The Aluminium Co. of America supported by the American authorities. 
applied to the International Waterways Commission for authority t° 
build a dam to develop the additional power necessary to increase thé 
production of aluminium. The Canadian Government, while not 
desiring to prevent plans for increasing necessary war products, objected 
to a private company securing power rights on the St. Lawrence, and 
also clain.ed that under the Ashburton Treaty the Commission has n0 
jurisdiction. The Canadian Ministers now propose that a power plant 
should be built by the two countries and that the work should be under- 
taken as a war measure. l 


Ed 


Foreign Notes. 


Argentina.—The London correspondent of “La Argentina” 
states that the Allied Governments will not continue to allow coal 
to be shipped to the Compania Alemana Transatlantica de Elec- 
tricidad, which supplies the current for working the tramways of 
the Anglo-Argentine Tramways Co., and he suggests that its stations 
should be transferred to Buenos Aires municipality or its conces- 
sions should be declared forfeited and be handed over to Argentine 
or British- American syndicates. : 

The Municipal Intendent, Dr. Llambias, has declined to give any 
pledge of Government action in the matter. He thinks oil and woud 
fuel may help the stations to carry on, even if coal cannot be imported. 

Spain.—The Gas Supply Co. of Palma (Majorica) proposes to erect 
an electricity supply station. 
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U.S.A. Nitrate Plant.—The Union Gas & Electric Co., Cincinnati, 
O., has obtained a loan of $2,000,000 for the erection of a third unit 
of 30,000 kw. at its new generating station and for erecting a trans- 
mission line from the station to the new Government nitrate plant 
at Broadwell. The company will deliver energy to the plant by 
July 1 next, with a minimum of 30,000 kw. and a maximum of 
40,000 kw. for the first year. 

Wireless Royalty Litigation in America.—Marconi’s Wireless 
Telegraph Co. informs us that the recent judgment in favour of 
the International Radio Telegraph Co. has been appealed against, 
and it is hoped that the decision will be reversed. The sum involved 
is about £60,000, or about one tenth of the amount mentioned in 
the original reports. 


Miscellaneous. 


Anchor Works Hospital and Distress Fund.—The annual report 
of the Hospital and Distress Fund of the Leigh works of Callender’s 
Cable and Construction Co., gives the following particulars. 

The scheme, which is subscribed to by all employees of 17 years and 
upwards, embraces ‘‘The Hospital and Distress Fund ” and ‘ The 
Special War Fund.” To the former the employees contributed during 
the year £227, 16s.—and substantial grants were made to local and 


Manchester hospitals, and the balance was paid to necessitous members., 


Contributions to the Special War Fund were £999. 14s. 9d., of which 
£232 has been dispensed amongst hospitals and war charities, and 
£373. 6s. 53d. expended on parcels and postal orders for “ Anchor ” 
employees with H.M. Forces. At the annual meeting presided over by 
Mr. A. Crooke, generous contributions were voted to hospital and war 
charities for the coming year: The administrative work is undertaken 
bya committee with Mr. W. Mort as hon. treasurer, and Mr. R. Hocken, 
hon. secretary. 

British Westinghouse Employees’ War Relief Fund.—The annual 
report of this fund states that from Aug. 22, 1914 to June 30. 1918, 
the total contributions were £57,253, of which £38,061 has been 
contributed by the employees and £19,191 by the Company. 

A sum of £38,147 has been paid to dependents, £12,392 placed to 
disablement and dependent’s fund, and £2,479 spent in donations to 
local and national funds and Christmas gifts. The numbor of families 
in receipt of weekly relief is 822. Employees who, have joined H.M. 
Forces number 3,461. 

Coal Control.—In response to the invitation of the Government 
to appoint a representative to assist the Coal Controller in the 
administration of the Coal Control, the Miners’ Federation of Great 
Britain have replied that they do not see their way to do so, but 
suggest that the situation can be met by the holding of more fre- 
quent meetings of the Coal Advisory Board on which they are 
Tepresented. This suggestion is to be adopted. Sir Adam Nimmo 
is acting as adviser to the Coal Controller. 


Exports to China.—Amongst recent additions to the firms and 
persons in China to whom goods may be exported from this country 
is the Electric Light Works, Mukden, Chanchan. 

Enemy Firm Wound Up.—An order has been made by the Board 
of Trade for the realisation and distribution of the assets of Electro 
Osmose Synd. (Ltd.), Imperial House, Kingsway, London, W.C. 2 
(syndicate formed to purchase patent rights for the purification of 
clay). Mr. J. R. Tulloch, 43, Frederick’s-place, London, E.C. 2. 


Tenders Invited and Accepted. 


Transformers. ' 

ATHERTON Urban Council require tenders by Sept. .16 for the 
supply of two 110 kw. single-phase transformers. Particulars from 
the Resident Electrical Engineer. 

Telegraph ahd Telephone Apparatus, &c. 

The Unron or Sours Arrica Post and Telegraph Department 
requires tenders by 3 p.m. Oct. 23 for supply of copper wire, tele- 
phone apparatus (bells, blocks, boxes, coils, protectors, switchboards, 
&c.). Forms of tender from the Controller, Post Office Stores Room, 
62, Palace of Justice, Pretoria. 

Eleetrie Lamps. ` 

Westminster Guardians require tenders by noon Sept. 18 for 
supply of electric lamps, &c. Forms of tender from the Clerk, 
Princes row, Buckingham Palace road, London, S.W. 1. 


MancuEstER.—The following tenders have been accepted by 
the Corporation :— | 

British Thomson- Houston Co., traction motors ; Andrews, Croucher 
& Co. and General Electric Co., carbons; London Electric Wire Co. and 

iths, copper wiiee, Vo: ; Doulton & Co. and Bullers (Ltd.), insulators, 

SHEFFIELD.—The City Council has accepted the following tenders : 
C. A. Parsons & Co., two 25,000 kw. turbo alternators, with con- 
densing plant (Worthington-Simpson Co.); Stirling Boiles. Co., 
16 boilers; A. Reyrolle & Co., six panels 3,300 volt, three-phase 
switchgear ; Brown Bayley’s Steelworks, John Brown & Co. and 
Cammell Laird & Co., 300 tramway tyres each (12 months’ supplies). 
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Appointments Vacant and Filled. 

A boiler-house superintendent is required by the Borough of 
Salford Electricity Dept. Applications to the Borough Electrical 
Engineer, Frederick-road, Salford, by Sept. 16. See advertisement. 

Instructors are wanted in technical drawing and trade drawing 
for science and for tutorial class in the evening institutes of the 
London County Council. Applications to the Education Officer 
(T.6), Victoria Embankment, London, W.C. 2. See an advertisement. 

A second technical assistant is required for the Newport (Mon.) 
Electricity & Tramways Department. Commencing salary £250 
per annum. Applications to the borough electrical and tramways 
engineer, Mr. A. Nichols Moore, by Sept. 23. See an advertisement. 

A junior demonstrator in physics is required at the East London 
College, Mile End-road, London, E. 1. Salary £200. Particulars 
from the Secretary. 

The Council of the University College of South Wales, Monmouth- 
shire, invite applications for the post of temporary assistant lecturer 
and demonstrator in physics for the Michaelmas and Lent terms 
of the 1918-19 Session. Salary £100, with certain additional fees. 
Applications to the Registrar (Mr. E. J. A. Brown), Cathays Park, 
Cardiff, by Sept. 16. 

A lecturer in industrial administration is required for the Man- 
chester Municipal College of Technology. Salary £600 a year for 
five years. Conditions, &c., from the Registrar and applications 
must be in by Sept. 22. 


Mr. W. Forbes, assistant tramways manager, has been promoted 
to the position of manager of the Aberdeen municipal tramways at a 
salary of £450 per annum, in succession to Mr. R. S. Pilcher, who 
was recently appointed manager of the Edinburgh tramways. 

Mr. T. W. Hibbert, of Barnsley, has been appointed station 
engineer at Doncaster at £230 per annum. 

Coleraine Urban Council has appointed Mr. W. R. Johnstone, of 
Banbridge, principal of the Technical School, in succession to 
Mr. D. Hardman, M.Sc., who was recently appointed principal o 
Barrow-in-Furness Technical Institute. 

Keighley Tramways and Electricity Committee has appointed 
Mr. B Hall, of Chatham, assistant to the borough electrical engineer 
and tramways manager at a commencing salary of £200 per annum. 


Business Items. 


Daniel Francis and Nathan Clayden (trading as Chatteris En- 
gineering Works Co.), Chatteris, Cambs., have dissolved partnership. 


Debts by Chatteris Engineering Co., Ltd., which has acquired the 


business. 

Patent Development.—The owner of patent No. 28,630/1963, 
relating to ‘‘ Electrolytic converter for the transformation of alter- 
nating into continuous current,’ desires to enter into arrangements 
for exploiting the invention in this country. Particulars from 
Messrs. Allison Bros., 84-86, Chancery-lane, London, W.C. 2. 

Market Exploitation.—The August number of “‘ Business,” which 
is issued by Greenly’s Ltd., 37/8, Strand, W.C. 2, is devoted to the 
most effective methods of exploiting a market already existing. 

Lighting Hints.—In view of the great need of coal and fuel eco- 
nomy, it is necessary that the best possible use should be made of 
the fuel and lighting allowed by the Fuel and Lighting Order, and 
in the recent folder on Lighting Hints issued by the British Thomson- 
Houston Co., Mazda House, Upper Thames-street, E.C. 4, electric 
supply consumers will find much useful information as to what to 
do and how to do it in order to comply with the Order. Small 
quantities, over-printed with contractors’ names and addresses, 
will be supplied free on application. 


~ ` Bankruptcies and Liquidations. | 

Archibald Maurice Ferguson, electrician, formerly trading at 125, 
Sankey-road, and 59, Allen-street, Warrington, has been adjudicated 
bankrupt. | | 
- The first meeting of creditors of Archibald Maurice Ferguson, 
electrician, formerly trading at 125, Sankey-street, Warrington, will 
take place on Sept. 15 at 11, Dale-street, Liverpool, and the public 
examination on Oct. 4 at the Court House, Palmyra-square, War- 
rington. 

Claims against Ferdinand Winter and Gustav Herman’ Almen- 
raeder, importers of vulcanite, &c., 49, Great Sutton-street, London, 
E.C. 1, are to be sent by Oct. 10 to the Controller, Mr. J. D. Pattullo, 
65, London-wall, London, E.C. 2. | 

Claims against the Rotherham Electrical Engineering Co. (Ltd.), 
Tivoli buildings, Rotherham, are to be sent by Sept. 23 to Mr. J. C. 
Clegg, Official Receiver, Figtree-lane, Sheffield. — 


Municipal Accounts. 


Bath.— At March 31 the gross capital outlay on the elcctricity 
undertaking was £191,346, of which £77,999 is outstanding. 

Revenue was £31,031 (compared, with £26,508 in previous year) and 
working expenses were £17,638 (£14,987), leaving £13,393 (£13,472) 
gross profit, which was insufficient by £593 to meet outgoings on net 
revenue account, but the latter included £387 written off meter suspense 
account and £50 wages of workmen on capital work. Units generated 
were 2,686,130 and sold 2,071,964. Total maximunt demand was 
1,213 kw. 


Croydon.—The accounts of the tramways department for the year 
ended March 3] show gross capital expenditure £286,764, of which 
£149,771 is outstanding. 

Revenue was £112,796, working expenses were £78,626 and war 
allowances required £5,801. Interest, sinking fund and income tax 
required £17,149, leaving a surplus of £11,220. Average total revenue 
per car-mile was 12: 3d., and average working expenses, including power, 


were 8°576d. Passengers carried were 22,747,240 and car-miles run 
2,200,248. 


Kettering.—The gross capital expenditure of the electricity de- 
partment at March 31 was £94,529, and outstanding debt £59,066. 

Income was £22,861 (against £19,118) and net surplus £1,138 (£615), 
after purchasing an electric vehicle for £1,035 and paying £288 for new 
boiler foundations. 

King’s Lynn.— The electricity department’s accounts for the past 
vear show income £12,226 (against £8,759 in previous vear), working 
expenses were £7,406 (£5,727), gross profit was £4,820 (£5,031) and 
net proñt £2,146 (£290). 

Preston.—The accounts of the tramways department for the past 
vear show that the gross capital outlay is £202,806, of which £129,389 
is outstanding. 

Revenue was £63,097 (increase £5,413) and net profit £4,158 (against 


£7,581 in previous year), of which £2,381 has been devoted to relief of 
rates. 


Southport.—The accounts of the electricity department skow a 
net deficit of £4,20¢ for the past vear. 

Income was £32,276 (compared with £25,404 in previous year), and 
working expenses were £23,021, leaving gross profit £9,255, but after 
providing for interest and sinking fund 13,703 (11,734) the net result 
was the deficit above mentioned. Coal cost £3,849 more'and wages £739 
more than in the previous year. 

“West Ham.—The accounts of the electricity department for the 
year ended March 31 show gross capital expenditure £673,948, of 
which £318,733 is outstanding. 

Revenue was £180,834 (compared with £152,987 in previous vear), and 
gross profit £21,598 (£18,008), and after providing for interest, sinking 
fund and special charges, the net result was a deficit of £32,402 (£35,425), 
including £4,715 (£4,613) allowance to men on active service. Costa, 
exclusive of capital charges were 1°428d. {1:281d.) per unit sold. Units 
generated were 42,856,405 (42,332.509) and sold 35,836,900 (35,298,301). 
Maximum load was 12,075 (11,820) kw., and load factor 33°88d. (34'09d.) 
per cent. 

The gross capital expenditure on the tramways is £561,163, and the 
net outlay £557,311. Revenue was £188,851 (compared with £166,659 
in previous year), working expenses were £168,826 (£149,989) and allow- 
ance to men on active service required £16,761 (£16,670), leaving balance 
£3,263, and, after providing for repayment of loans, sinking funds and 
interest, there was a net deficit of £28,177. Income per car-mile was 
12°630d. (10 933d.), and working expenses 11'279d. (9°860d.). 

Willesden.—The electricity department's accounts for the year 
ended March 31 show gross capital expenditure £248,153 (increase 
£8,763), of which £85,448 is outstanding. 

Revenue was £51,643 (compared with £44,155 in previous year), 
gross profit £14,127 (£14,196), and net profit £1,200 (£1,614). Total 
working costs were 1-184d. (1-2d.) per unit, and total costs, including 
capital charges and special items 1-605d. (1-719d.) Units sold were 
7,603,956 (5,990,685): Load factor was 26-65 (24-2) per cent. 

Winchester.—The accounts of the electricity department for the 
year ended March 31 show total capital expenditure £106,833, of 
which £8,025 has been repaid. 

Revenue was £16,559 (compared with £14,434 in previous vear). and 
working expenses were £10,535 (£8,833), leaving gross profit £6,024 
(£5,600). After providing for loan redemption, interest, &c., the net 
profit was £445 (£131). Maximum load was 636 (590) kw. Units 
generated were 1,368,070 (1,214,520) and sold 1,033,155 (910,131). 


e Ld 
Companies’ Meetings and Reports. 
——— 

GUILDFORD ELECTRICITY SUPPLY CO. (LTD.)—The total revenue, 
for 1917 was £11.410, compared with £12,793 in 1916. The balance 
after putting £500 to depreciation, is £2,273, compared with £2,658. 
After providing for debenture interest, &c., the balance is £386, which 
has been carried forward. The revenue decreased by £1,374, but a 
saving of £1,999. 19s. 7d. was effected in fuel. There was an increased 
expenditure on plant renewals and on mains, &c. 
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KALGOOBLIE ELECTRIC TRAMWAYS.— Mr. O. Wethered, who presided 
over the annual meeting on the 5th inst., said that the conditions at 
Kalgoorlie had not improved and could not improve for some time. 
With the high cost of living, the travelling public had to practise eco. 
nomy. The cost of everything used in connection with the tramways 
had not only greatly increased in price, but it was almost impossible 
to get the material required. Copper wire could not be obtained in 
either England or America for export to Australia, but recently Japan 
had been supplying it. Their men’s claim for increased wages had been 
settled by agreement, and this would add to their expenses about £1.21 
per annum. The operating expenses had been cut down to the lowest 
point. The miners’ representatives had agreed to an increase of ld. in 
the workmen’s tickets and to an extra Id. on all transfers. The motor. 
cars were still run in competition with the tramways, and in the opinion 
of the directors, having regard to the obligations imposed upon the 
Company, they ought not to be allowed to compete at all. As the result 


- of the alteration of fares, &c., the returns up to the end of May showed 


an increased profit for the first five months of the year of over £500). 

SOUTHERN BRAZILIAN RAILWAYS CO. (LTD.)—The gross earnings 
of the tramways for the year ended Sept. 30. 1917, were £21,426 and 
operating expenses (at Curit vba) £20,157. General expenses in Europe 
were £1,437, and interest £2,539, showing a loss on the tramways of 
£2,707. Light and power earnings were £45,709 and operating expenses 
£23,628, profit being £22,081. After deducting general expenses in 
Europe, including loss on exchange and taxes £2,658, and interest 
£4,232, net profit is £15,191; after transferring the tramway loss the 
net. earnings on light and power is £12.484, and this has been dealt with 
as follows: Payments to unsecured creditors, £1,018 : liabilities incurred 
in respect of accidents, £3,896: written off difference in exchange, 
£3,428: interest on 18,640 second series debentures of £20 each at 
3s. 4d. net per debenture, plus tax, £4,142. For the preceding year 
the tramway loss amounted to £2,856, and net reccipts from light and 
power after deducting this loss was £9,617. 


Gity Notes. 


BROWETT, LINDLEY & CO. (LTD.)—The directors have decided to 
pay the following interim dividends to June 30: 3 per cent. full half. 
year’s dividend on the preference shares, a further 3 per cent. actual on 
arrears on those shares, and an interim dividend of 4 per cent. on the 
ordinary shares. 

CITY OF LONDON ELECTRIC LIGHTING CO. (LTD.)—An interim 
dividend at rate of 6 per cent. per annum (6s. per share), less tax, has 
been declared on the ordinary shares for the past half-year. 

CITY & SOUTH LONDON RAILWAY.—T he Board of Tradehas extended, 
by one year from Aug. 15, 1918, the time limited by the City & South 
London Railway Act, 1913, for the exercise of powers for payment of 
interest out of capital. 

COUNTY OF LONDON ELECTRIC SUPPLY OO. (LTD.)—An interim 
dividend at rate of 5 per cent. per annum (5s. per share), less tax. has 
been declared on the ordinary shares for the past half-year. 

EASTERN TELEGRAPH CO. (LTD.)—The company announce payment 
on the 15th prox. of dividend at the rate of 34 per cent. per annum (le-s 
tax) on the preference stock for the quarter ended 30th inst., and the 
second quarterly interim dividend of 1} per cent. on the ordinary stock 
(tax free) in respect of profits for the year ending Dec. 31, 1918. The 
transfer books of the ordinary stock will be closed from Oct. 5 to l4 
inclusive. 

GLOBE TELEGRAPH AND TRUST CO. (LTD.)—<A quarterly interim 
dividend of 2s. per ordinary share, tax free (at the same rate as last 
year) is announced. f i 

OXFORD ELECTRIC CO. (LTD.)—An interim dividend at rate of 5 p! 


cent. per annum (2s. 6d. per share), less tax, has been declared on the 
ordinary shares for the past half-year. 


Thirty-Seven Years Ago. 
[From THE ELECTRICIAN, September 10, 1881.] 

“ PASTURES Nerw.’—News from Cape Town says that the 
“ Eastern Star” has been complaining that gas motors were not 
available because there was no gas, and recommending electric 
motors whose store of power can be accumulated by an inexpensive 
windmill or waterwork arrangement. It adds that Colonel Beau- 
mont’s air engines are likely to supersede the latter. 


ELECTRIC LIGHT at YorK.—The Brush electric light was exhibited 
at York this week on the occasion of the visit of the British Associa- 
tion. The light did not work very well, though this may reasonably 
be put down to the fact that at the last moment the locality of the 
generator had to be shifted, and the engine turned out to be of 
insufficient power to keep the lights going. 

AMERICA TO THE Fore.—We have it on good authority that Mr. 
Edison’s agents are offering to fit up shops in the West End of 
London with his incandescent lamps for six months free of all charge 
and unconditionally. One or two well-known West End firms have 
already consented to try the experiment. Yankee enterprise his 
given us a lesson here which should not be lost. 
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Notes. 


The Technical Student and the War. 


WE fear that the position of the technical student in reg aa 
to war service in this country is still far from satisfactory. 
Of course, there i$ no question that to win the war must be 
our first consideration. Other objects would have very little 
value if we were to suffer defeat, but it is nevertheless necessary 
to remember what our needs will be when peace comes and to 
provide for these needs as far as may be possible. In this 
connection the following words by Gen. WittiamM M. Buack, 
Chief of Engineers, United States Army, are worthy of quota- 
tion :— 

Our country is going to live long after this war, and one of the things 
we will need after the war will be trained young men to take the place 
of the older who go out. So that I would think it a great mistake for 
the educational institutions of our country to shorten their courses 
er in any way cease to provide this trained product, just as I think it 
& great mistake for our young men to leave these courses before they 
ere trained, excepting those who may be strictly needed. 


@eseeaeoaeveaneve oe eeneneeneee 
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We fully agree with these sentiments, and it is interesting 
to note that the policy here indicated is receiving considerable 
support in the United States. According to a recent announce- 
ment of the United States War Department, students of the 
Massachusetts Institute of Technology, and presumably of 
other institutions of a similar character, are to be on virtually 
the same footing as enlisted men. Apparently this means 
that failure to meet the scholastic requirements on the part 
of students will lead to their being removed from the school 
and drafted into active service. lt also means that those who 
are at all capable in their technical studies will be allowed to 
continue them until qualified. This is an important decision, 
for it is far more difficult for a young man to return to studies 
which have been broken into half- -way through the course than 
to complete the course and then to return to his life’s work 
at a later date. Doubtless it will be agreed that the position 
in the United States is far less acute than it has been in this 
country. It may be that we have largely followed an un- 
desirable course of necessity. But if the situation becomes 


technical asset to the country. 


The Degree of Doctor of Philosophy. 

THE degree of Ph.D. has long been recognised as one of 
German origin, or at all events one that is largely given by 
German universities. It was obtainable by students who had 
not followed a complete course at these universities, and thus 
it was frequently taken by English students, and we think 
with beneficial results. The degree involved research, and it 
had the advantage of permitting a student from this country 
to work in the laboratories of some well-known German pro- 
fessor and to obtain a degree at the same time. What was 
often felt, however, was that the standard for this degree was 
not as high as was desirable. It is now interesting to note 
that the degree of Ph.D. has been instituted at the University 
of Manchester (and we believe also at one or two of the other 
modern universities) with the object of encouraging advanced. 
study and research. Candidates will be required to follow an 
approved course of advanced research in the University for a 
period of not less than two years. It is further stated that 
the degree differs from that of D.Sc., requiring a definite 
course, and does not involve so high a standard of attainment 
as that degree. Although we think it is quite desirable that 


the Ph.D. degree should be instituted at Manchester and 
elsewhere, we rather doubt the desirability of the lower 
standard. 


RER 
Maintenance of Lighting Installations. 

In a recent number of the “ Illuminating Engineer,” some 
statistics are quoted from a Paper by Dr. D. H. Tuck, 
of the United States Public Health Service, on the mainten- 
ance of lighting installations. A typical case is taken in which 
the greater number of the lamps and reflectors were found to 
be cracked, defective or dirty. The efficiency of maintenance 
of the installation was put at only 55 per cent.; this was 
corroborated by tests with a photometer, which showed that 
removal of the defects led to the illumination being approxi- 
mately doubled. The moral is drawn that proper super- 
vision of lighting equipments is one of the best methods of 
securing economy ; the saving is made by getting a given 
illumination with a smaller consumption, not merely by 
extinguishing lamps that may be badly needed. In principle 
the correctness of this view is obvious, and we agree that 
electric supply companies have an excellent opportunity in 
the present emergency to improve their relations with con- 
sumers by advising on such points. Unfortunately, the 
difficulties arising through shortage of staff are only too well 
known. But wherever conditions permit of an effort in this 
direction being made it would be thoroughly justified in the 
future. 


The Suggested Exhibition at Manchester. 

Tae British Scientific Products Exhibition held in London 
was so successful that a movement is on foot to hold a similar 
exhibition in Manchester. There is much to be said in favour 
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of such a project. Manchester is such a large industrial centre 
that a good attendance could be ensured, and there must be 
many Manchester people who would have visited and benefited 
by the exhibition in London but for the distance. In this 
connection it mav be interesting to point out that the number 
of visitors to King’s College amounted to 30,000, and the cost 
was about 2s. 6d. per head. No Government assistance wis 
given beyond the loan of certain exhibition cases. On the 
other hand, there was, of course, a great deal of honorary work 
involved, It is obvious that there would not have been any- 
thing like the success that was attained except by a con- 
siderable amount of work. Multitudinous committee meetings 
were involved, the arrangements being largely in the hands 
of certain energetic members, among whom we may mention 
Prof. R. A. Gregory (Chairman of the Committee), Sir ROBERT 
HADFIELD, Col. Sir Joux 8. Youna and Col. W. A. J. O MEARA. 
Upon the Secretary of the Faraday Society, Mr. F. S. Sprers, 
fell the heavy task of detailed organisation. The net result is 
that it has been possible to give some instruction and education 
on British products to 30,000 people at a cost of 2s. 6d. per 
head, and we think this must be considered as a very creditable 


achievement. 


EE G eme 

Wore Power from Niagara.—According to the “ General 
Electric Review ” (U.S.A.) at least half the power available 
from the Niagara Falls could be efiectively used without the 
natural beauty of the Falls being materially prejudiced. It 
is suggested that in view of the present coal shortage, and the 
large power demands of the electro-chemical industries, 
Congress should grant permission for this water-power to be 
more fully utilised. 


Municipal Tramways Association.— As we announced in our 
last issue, the 17th annual conference of this association will 
take place on Thursday and Friday, the 26th and 27th inst., at 
Leicester. After the delivery by Ald. S. Flint (chairman of 
the Leicester Tramways Committee) of his presidential address, 
Mr. E. Hatton (engineer and manager of the Newcastle-upon- 
Tyne tramways) will read a Paper on “Some Notes on the 
Post-War Position of the Electric Power Supply,” and the 
discussion will be opened by Mr. J. M. McElroy (general 
manager of the Manchester tramways). 


‘Steel Structures.’’—We have received the first issue of a 
quarterly publication called “* Steel Structures,” which is issued 
by the Steel Structural Section of the British Engineers’ 
Association. It consists largely of well illustrated, though 
brief, descriptions of steel structures carried out by British 
firms, the object of the publication being to accelerate applica- 
tion of such methods to numerouus purposes during the 
difficult period of reconstruction. We trust that it will be 
successful in its object, though we must confess that the 
present moment does not seem to be opportune for the launch- 
ing of new journals when there is a continual outcry as to the 


shortage of paper. 


Afforestation in Great Britain.—In view of the pressing 
demands for timber since the outbreak of war and the probable 
shortage afterwards, some recent notes on the subject in 
“ Nature,” especially in regard to afforestation, are timely. 
In 1914 there were about 3,000,000 acres of woods in Britain, 
of which it is estimated half will disappear during the war, 
and the areas formerly occupied by them. will ultimately be 
replanted. But this 1,500,000 acres is only a small part of 
the afforestation problem. There are some 16,750,000 acres 
of mountain and heath land in Great Britain, giving but a 
small return per acre, from 2s. 6d. down to a few pence. Of 
this there are at least 3 to 5 million acres which might well 
be planted with trees, though the problem is beset with 
numerous technical difficulties apart from the question of com- 
pensation for the land taken. 
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Formulee for Calculating Inductance.—Scientific Paper 
No. 320, issued by the Bureau of Standards, Washington, 
furnishes a list of formule for the calculation of mutual and 
self-inductance which have appeared since the publication 
of the earlier Paper dealing with the same subject (Scientific 
Paper 169). Some of the formule given, notably those for 
eccentrically placed circles, provide a solution for cases where 
none has been previously available; others are extensions 
of formule already well known, or cover cases where earlier 
useful expressions are available. No attempt has been made 
to include all the recent formule, but in making a selection 
the author (Mr. F. W. Grover) has endeavoured to present 
only those whose form is well adapted to numerical computa- 
tion, or those for which tables have been prepared which 
render calculations reasonably simple. Those interested 
may obtain a copy of this Paper by addressing a request to 
the Bureau. 

Electric Furnace Davelopments in America in 1917.— 
Under the title of “Some Developments in the Electrical 
Industry during 1917,” the “ General Electric Review,” 


U.S.A., remarks that the individual ae) of electric 


furnaces in America has altered little since 1909, but last year 
20-ton furnaces were introduced and a capacity of 30 tons is 
probable in the near future. The rate of steel production wil 
thus be increased and higher power consumption made possible. 
Thus in the case of a 6-ton furnace, the transformer capacity 
has been increased from 900 to 1,500 k.v.a., and even 1,800 
k.v.a. The use of 150 volts may even bring the figure up to 
2,250 k.v.a. Voltages up to 173 have been used. The most 
important recent developments in American electric furnace 
practice are the result of increased use of automatic control. 
The type of motor designed for this service has self-lubricating 
bearings, and ranges in size from 1 to 14 H.P. for small equip- 
ments and 5 H.P. for 15 to 20-ton furnaces. 


An Appreciation of the Late Col. Hopkinson.—To “ The 
Times ” of the 12th inst., Sir Alfred Ewing contributes a tribute 
to the scientific work of the late Colonel Bertram Hopkinson, 
C.M.G., F.R.S. 


Referring to the loss which British science has suffered, Sir Alfred says: 
“ Tt is indeed a tragedy in this regard that he should have been taken at 
the very summit of his powers. and at the moment when they were so 
fully engaged in serving the nation’s urgent need. His genius for applied 
science was hereditary. He had the same faculty as gave his father an 
honoured place in the history of electrical engineering, the seme rare 
combination of mastery of theory and scientific method with appreciation 
of practical requirements and possibilities.* It was this that enabled him 
to be conspicuously successful as professor of applied mechanics at Cam- 
bridge ; and it was this that made the value of his war work almost 
unique. It chanced that his own researches before the war, and those of 
students working under him in the Cambridge leboratory, formed in some 
degree a preparation for what was to come. They dealt with the pro- 
cesses and results of explosions, with the action of internal-combustion 
engines, and with the fatigue of materiels under incipient overstrain. 
They were of high interest in themselves and in their bearing on matters 
of engineering practice. But to Hopkinson they were more: one may 
say they constituted an apprenticeship for the great work of his life, 
which was the work of the past four years. Of what he has accomplished, 
in those years for the Admiralty, and especially for the Air Force, it is 
not now permissible to speak. This, however, may be said, that the war 
gave him such an opportunity as he had never had before, and into it he 
threw all his inventiveness, all his initiative, his untiring energy, his 
power of organisation, his unrivalled capacity for getting the best out 
of himself and out of others. No worker rejoiced more in his work, nor 
accepted its call with more absolute self-renunciation. He was amazingly 
aloof from any consideration of personal advantage or personel con- 
venience. The pressure of exacting claims on his attention was con- 
tinuous, but it seemed never able to ruffle his serenity nor impair the 
soundness of his judgment. Many will mourn him as a genial and trusted 
friend, but only those who know something of his recent activities can 
have any idea of the magnitude of the nation’s loss.” 


National Kitchens.—We have received a copy of the 
“ Handbook of National Kitchens and Restaurants,” issued by 
the National Kitchen Division of the Ministry of Food, from. 
which copies may be obtained free of charge. A great deal of 
useful information is given in regard to size of kitchen that 1s 
desirable, choice of equipment, staff, finance, &c. Emphasis. 
is laid upon the merits of steam for certain operations. In 
regard to electricity, it is stated that the last word can hardly 
have been said on electric cooking. If electrical energy ìs 
supplied at not more than ld. per unit, electricity is regarded 
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as a very satisfactory agent for roasting, grilling and frying. 
It appears that the London kitchens are run ona bonus system. 
The supervisor receives one-third of the profits and the re- 
mainder is divided in proportion to the wages. From the first 
£5 of gross profit 10 per cent. is so paid, and 5 per cent. on any 
further sum ; but in order to protect the customer no bonus 
is given on any profits exceeding 33 per cent. With regard to 
prices, the object in view is that these should not exceed the 
cost of food cooked at home. The charge for working expenses 
should not exceed at the most one-third of the sale price, and 
the statement. is made that when buving is skilfully done in 
wholesale markets it will enable a profit to be made of 25 per 
cent. to 334 per cent., and yet for the prices to be under the 
domestic outlay. The book is illustrated with some plans and 
views of various kitchens, descriptions being also given of 
equipment. Lists of stock and a number of recipes are also 


included. 
' Mr. Havelock Wilson and the Batti Wallahs.—At the 


second of their monthly luncheons, held at the Holborn 
Restaurant, London, on Monday last, Mr. Havelock Wilson 
was given an enthusiastic reception by the members of the 
Batti Wallah Society. Mr. Havelock Wilson on being intro- 
duced by the chairman, Mr. Riggs, explained the policy of 
the commercial boycott of Germany, which the Merchant 
Seamen’s League proposed td institute. After giving a 
number of instances of “ U” boat barbarities on the high 
seas, Mr. Wilson said that the Seamen's League was entirely 
non-political, and that it was, therefore, independent of party. 
There were a quarter of a million seamen of different ratings 
with a smaller number of dock labourers, and these men had 
approved of the policy of a German commercial boycott. 
He felt that the question was one not for the politicians but 
for public opinion, and he thought that the majority of Britons 
were in favour of the punishment of Germany for her crimes 
in unrestricted submarine warfare. It was argued that the 
boycott could not be insisted upon if an indemnity was de- 
manded from Germany, but Mr. Wilson’s answer to that was, 
that Germany had been storing gold for the past 40 years 
and that a great deal of this was stolen from other countries. 
His policy was to take their gold and their ships. The luke- 
warm attitude of the neutral countries towards the boycott 
was due to the enormous sums paid in paper money by Ger- 
many and the feeling that these amounts would be difficult 
to recover 1f an unfriendly attitude on the part of the neutrals 
towards Germany were insisted upon. Undoubtedly the 
policy of the threatened boycott had a great influence in 
German circles, and Mr. Wilson’s opinion was that if it had 
done nothing else it had helped considerably to shorten the 
war. Mr. Wilson’s remarks were enthusiastically received, 
and at the conclusion a vote of thanks was unanimously 
carried. It was decided that the Batti Wallah Society would 
consider what steps its members could take to assist Mr. 
Wilson’s programme. 


Industrial Reconstruction Council.—The first annual 
general meeting of the Industrial Reconstruction Council, 
Incorporated, was held on Tuesday, September 17th, in the 
Hall of the Institute of Journalists, the Chairman, Mr. Ernest 
J. P. Benn, C.B.E., presiding over a large and enthusiastic 
gathering of members. In his résumé of the present year's 
work, Mr. Benn remarked on the extraordinary growth of 
public interest in the great problems of industrial reconstruc- 
tion. Excepting the war, it was the first topic discussed in all 
quarters and by all classes. He ventured to hope that it was 
in no small measure due to the efforts of the I.R.C. that the 
principle underlying the Whitley Report was now so widely 
accepted, and that everywhere our industries were awakening 
to the need for closer organisation. The I.R.C. held fast to its 
watchword of Industrial Self-Government, and by insisting on 
the only sane interpretation of that phrase was, he thought, 
doing useful work in counteracting the dangerous revolu- 
tionary influences that were abroad. Mr. Benn gave a brief 
Summary of the year’s activities in the -way of meetings, 
lectures, conferences and the publication and distribution of 
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literature, and made a strong appeal to those present to secure 
fresh adherents to the cause, and thus further the possibilities 
of future development. Lieus.-Col. E. Pottinger, D.S.O., 
organising secretary, in presenting the financial statement, 
announced that the autumn work in the provinces would largely 
consist in the establishment of Branch Reconstruction Associa- 
tions, which should keep local interest and enthusiasm con- 
stantly stimulated in each industrial centre. The following 
new members were elected to the Executive Comn ittee : Sir 
Charles McLeod, Miss Lillian Dawson (Fabian Society, Women’s 
Group), Mr. George Selby (Cloth Hat and Cap manufacturer), 
Mr. John Baker (Iron and Steel Trades’ Confederation), Mr. 
T. Owen Jacobsen, M.P., Miss M. F. Peake (Welfare Super- 
viser), Mr. &. W. Mundy (Labour Co-partnership Association), 
and Lieut. H. V. Roe, R.A.F. l 

A conference on Trade Boards will be held under the auspices 
of the Industrial Reconstruction Council on Tuesday, Sept. 24 
at 6 p.m., in the Hall of the Institute of Journalists, 2 and 4, 
Tudor-street, E.C. 4. The subject will be introduced by Mr. 
J. J. Mallon, of the Anti-Sweating League, after which the 
discussion will be open. No tickets are necessary. 


Obituary. 


W. SAMUEL Insutrn.—On Saturday last the death occurred at 
Brook Green, Hammersmith, of Mr. W. Samuel Insull, father of Mr. 
Samuel Insull, President of the Commonwealth Edison Co. of 
Chicago. Mr. Insull was in his 87th vear. 


War Cis JALtIE3.—We are informed by the India Rubber Co. that 
the following casualties have occurred amongst former members of 
the company’s staff :— 

Major F. A. Robinson, M.C. (Tank Corps), of the electric light depart- 
ment, has been wounded; Driver J. P. Crosley (R-F.A.) and Pte. H. F. 
Payne (E. Yorks Regt.), of the general office staff, have also been 
wounded, the former seriously. Pte. W. F. Day (M.G.C.), of the elec- 
tric light department, died on Aug. 13, after being gassed. 

Lieut. E. Morton, who has died of wounds received in action, was 
formerly an electrician with Whitehaven Corporation and the Mersey 
Railway Co. 
| sen gm am RS ED 

Personal. 

Dr. H. S. Hele-Shaw and Senator Guglielmo Marconi, G.C.V.O., 

have been elected honorary fellows of the Society of Engineers. 


Mr. A. Canham has been appointed Trades Comniissioner for the 
Union of South Africa,in this country, in succession to Mr. C. du P. 
Chiappini. 

Lieut. Mozley, R.E. (son of Mr. Henry Mozley, manager of the 
Burnley tramways), has been promoted to captain. 

The many friends of Mr. W. E. Hammond, traftic manager of the 
Metropolitan Electric Tramways, and vice-chairman of the Metro- 
politan Association of Electric Tramways Managers, will be pleased 
to learn that his son, L./Bombr. H. W. Hammond (who joined the 
R.G.A. in October, 1916, and was sent to Hong Kong, where he has 
heen acting as Master Gunners’ Assistant), has been seconded to the 
Kowloon Canton Railway Co. for temporary appointment as traffic 
inspector on the British section of the line. 

L,/Bombr. Hammond joined the staff of the Metropolitan Electric 
Tramways in September, 1904. He was transferred in March, 1913, to 
the British Electrical Federation, and three years leter again transferred 
to the London Eleetric Railways, both appointments being in the claims 
departments. 


Arrangements for the Week. 


THURSDAY, Sept. 26th. 
MUNICIPAL TRAMWAYS ASSOCIATION. 
10 a.m. and 1 p.m. At the Town Hall, Leicester. Seventeenth 
Annual Meeting. Presidential Address by Ald. S. Flint. 
Paper to be readentitled * Some Notes and Considerations on the 
Post-War Position of Electric Power Supply” by Mr. E. 
Hutton. 
PRIDAY, Sept. 27th 
MUNIcIPAL TRAMWAYS ASSOCIATION. 
10 a.m. At the Towa Hall, Leicester. Further business to be 
resum:d. 


JUNIOR INSTITUTION OF ENGINEERS. 


7.30 p.m. At 39, Victoria-strect, London, S.W. 1. Paper on “ The 
Most Important Piece of Machinery in the World,” by Mr. P 
Marshall. 
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The Character of the Thermal Storage Demand 
Meter.” : 


By P. 


M. LINCOLN. 
Summary.— A description of the principle and construction of the thermal storage demand meter is given. 


Such a meter indicates 


“logarithmic average ” rather than ‘‘ arithmetic average ” of power consumption hitherto indicated by practically all demand meters. 
Examples are given demonstrating that the thermal storage meter alone recognises the true heating effect which determines size of 
equipment and, therefore, cost that should be assessed against the customer. 


A thermal storage wattmeter measures the ‘logarithmic 
average,’ whereas the arithmetical average is the quantity 
measured hy practically all other types of demand watt meters, The 
“‘maximum demand” rate is an attempt to assess upon the con- 
sumer his proper share of the annual cost of the equipment neces- 
sary for giving service- 

It is the “ maximum demand” and not the kilowatt hours of 
consumption that determines the amount of equipment that must 
be installed to carry a given customer's load It is to determine 
this *‘ maximum demand ” that demand meters are used. 

It may be well to give a brief description of the thermal storage 
wattmeter as now being built.t 

In Fig. 1, A is a circuit feeding a load B. C is a small trans- 
former incorporated within the meter with ite primary across the 
circuit A. In series with the secondary of this transformer are two 
equal resistances R, and Ra. The current set up in these resistances 
is proportional to the voltage of the circuit 4. The load current 
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also circulates through these resistances as shown in Fig 1, being 
taken into the middle of the secondary of the small transformer 
and taken out at the conncction between resistances R, and R,. 
These two currents are additive in one of these resistances and 
subtractive in the other. The difference in heating effect of the 
two resultant currents is proportional to the watts of the load B. 
If we represent the current that passes through the resistance R, 
and R, by F, and the load current therein by J, the resultant current 
in one resistance is E+J and in the other E—J. The losses are 
proportional to tke squarcs of these currents and the difference in 
these losses to the product HJ, independent of power factor and 
wave form. F and G are spiral springs made from bimetallic strips 
attached rigidly to their casings at the outer ends and to a common 
shaft H at their ‘nner ends. These springs tend to coil up on an 
Increase in temperature, but are wound in opposite directions. 
Hence no movement of the shaft H will take place unless there is a 
difference in temperature between F and G, corresponding to the 
difference in the losses in resistances R, and R, S, and S, represent 
diagrammatically the thermal storage of the cases in which the 


* Abstract of a Paper presented before the American Institute of 
Electrical Engineers. 

t The complete theory of the thermal storage wattmeter is given in 
the author’s Paper before the American Institute of Electrical Engineers, 
entitled ‘‘ Rates and Rate Making.” (“ Transactions" A.I. E.E., Vol. 
34, 1915, pp. 2175-2214.) 


bimetallic springs F and G are enclosed. Due to this thermal 
storage, the wattmeter does not respond instantly to a change in 
load, but indicates the logarithmic average load over the time 
period immediately preceding the instant of observation. K is a 
pointer attached to shaft H and travelling over the scale L. M isa 
loose pointer which shows the highest excursion of pointer K since 
last reset. 

A thermal storage meter thus indicates the “‘ logarithmic average ” 
of the power consumption during the particular time period immedi 
ately preceding the instant of observation. The indications will 
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not be due to the watts passing at that instant, but will be the 
resultant of all the wattage flow that has passed, each instant of 
past flow having a value influenced in respect to its time proximity 
bv a logarithmic law. This resultant is not an average in the com- 
monly accepted sense of that word (i.e., assuming that each instant 
of time over which the average is taken has equal weight). In the 
resultant obtained by a heat storage meter, each instant of time has 
not an equal weight, but the influence of each instant decreases with 
its remoteness in point of time, and the degree by which the watts 
during any instant influences the total indication is proportional to 
e-Kt, where K is an adjustable constant, and ¢ is the time measured 
backward from the instant of observation. The fesultant thus 
obtained by means of thermal storage is termed the “‘ logarithmic 


average.” 
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Hitherto, practically all demand meters have indicated in terms 
of the arithmetical average. This type of meter is known as the 
“ block interval ” meter. One of its inherent faults is that it may 
split an isolated peak of load and therefore become indefinite in ite 
indications. Assume that Fig. 2 shows the reason for this. If an 
isolated block of load comes on at 10.40 a.m. and lasts until 11.30 a.m. 
such as is involved in pumping out a small dry dock. Suppose, 
further, that we are using a “‘ block interval ” meter with a 30 minute 
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time period to measure the maximum demand of this load. If this 
meter integrated the !oad first from 10 to 10.30 and then from 
10.30 to 11.30, the maximum quantity indicated during any one 
period would be much less than if the meter periods began and ended 
on the even quarter hours. This indefiniteness of indication begins 
when the duration of the block of load is less than 60 minutes, and 
when its duration is less than 30 minutes this ‘‘ coefficient of in- 
definiteness ” becomes 50 per cent. 

A more serious fault of the “ block interval” meter is that for 
isolated blocks of load it does not measure the true value of its 
heating effect on the equipment that serves the load and therefore 
does messure the true value of the duty on that equipment. No 
method has been suggested by which the +‘ block interval’ meter 
may overcome this fault 
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So long as the loads are steady over long periods of time the 
arithmetical (block interval) and the logarithmic (thermal storage) 
averages are the same. It is only when the duration in time of a 
block of load begins to come down to the time period of the meter 
that there is an appreciable difference between the two types. 

A comparison between the two types of meter is shown in Fig. 3. 
The cross hatched area indicates the “‘ area of indefiniteness ”’ of a 
“block interval’? meter of 30 minutes duration, the indications of 
the “ block interval” meter may fall anywhere within this area 
On the other hand, the thermal storage meter is perfectly definite 
in its indication. Each time a given load of given time duration is 
applied to this type of meter, it gives the same indication. This 
indication, however, differs from that of a *‘ block interval ” meter. 
Even with the greatest overload imaginable the amount of equip- 
ment to carry 60,000 kw. for 1 
minute is more than that to carry 
2,000 kw. for 30 minutes. The 
“ block interval ” meter recognises: 
no difference whatever between 
these conditions, since the arith- 
metical average of the two loads 
when taken over a 30 minute period 
i8 exactly the same. The thermal 
storage meter, however, dis- 
eriminates automatically against the 
thort-time high-peak load and gives a result which follows the 
same kind of a law as docs the heating of the equipment that 
furnishes the power. Now it is the heating effect that fixes the size of 
the equipment, and, therefore, the cost that should be assessed 
against the customer. It follows, therefore, that the indications of the 
thermal storage meter are more logical for rate making purposes than 
are those of the arithmetical average or “ block interval ” meter. 

In the original Paper the author gives the 1esults of a series of 
teat runs made with a graphic meter of the thermal storage type. 
The time period was 30 minutes ; that is, the application of a steady 
load would bring the meter indication to 90 per cent. of final at 
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the end of 30 min., 99 per cent. at the end of 60 min., 99-9 per cent. 
at the end of 90 min., &c. Fig. 4 shows the result of four series of 
tests. In the first series shown at the right-hand bottom of Fig. 4, 
2,000 watt-minutes were applied to the meter, each test of the series 
starting at zero. In the first test of the first series the whole 2,000 
watt-minutes were put in in } minute ; ¢.e., power applied at the rate 
of 4,000 watts (four times normal load) for } minute. In the second 
test of the series, viz., 2,000 watts for one minute was applied. The 
third block was 1,000 watts for 2 minutes ; then follow 500 watts for 
four minutes, 250 watts for eight minutes, 125 watts for 16 minutes 
and 62:5 watts for 32 minutes. A ‘ block interval” 30 minute 
meter would have given the same results (barring the ‘‘ indefinite- 
ness ’’ mentioned in a preceding paragraph), except, of course, the 
last test of the series. There are few who will contend that the 
customer who insists on taking his entire half hour’s requirements in 


_ a half-minute should not pay a larger demand rate than the one who. 


spreads it out evenly throughout the half-hour. | 

The second series of tests, shown was the same as the first except 
that the amount of power was doubled, 4,000 watt-minutes being 
applied instead of 2,000. Similarly, in the third and fourth series 
of tests, 8,000 and 16,000 watt-minutes were applied respectively 
Comparing the results of the individual tests of a given series with 
those deduced from purely theoretical considerations, we find that 
the quantity indicated by the actual meter when subjected to 
isolated short-time blocks of load is not as great as the true logarith- 
mic average. In Fig. 3, for instance, the curve aaa and the area 
bbb compare the actual thermal meter with the equivalent *“ block 
interval ” meter. If the thermal meter had followed a true logarith- 
mic law the comparison would have been shown by the dotted curve 
ccc, instead of the solid curve aaa—a point to be discussed shortly. 


__ __ Table I. 


Meter indications. 


Duration | Per cent. of ——-——--——. ——_—— 
of cycle time of | Block interval. 
minutes. power on. | Logarithmic. ——————-—|—_—___— 
' Meximum. | Minimum. 
2 0-25 250 260 | 250 
2 0-50 500 ) 500 =|, 500 
2 0:75 770 | 750 | 7&0 
4 0-25 ‘ 20 267 | E0 
4 0-50 510 533 | 500 
4 075 775 767 i 750 
| i % 
10 0-25 285 250 j OF 
10 | 050 ` 550 ' 500 500 
10 0-75 © 800 750 | 750 
20 | 0:25 | 360 | 333 | 250 
20 = ©50 640 667 | 500 
20 075 | 855 833 | 750 
| 
30 | 0-25 | 425 250 | 2 
30 l 0-20 725 500 500 
30 075 | 8$0 750; 750 
60 | 025 | 640 500 =| 250 
60 0-50 | 96-0 1000 500 
60 | 075 : 980 1000 750 


Tabulating all the results given in the original Paper, the author 
arrives at the comparison between the two types given in Table 1. 


Fin. 6. 


The author then proceeds to analyse the action of the thermal 
demand meter and show the reasons for its departure from indicating 
a true logarithmic average for isolated short-time loads. For short- 
time applications of load the actual meter is not theoretically perfect. 
The principal cause for this departure is the fact that diffusion of 
heat throughout the mass of a meter element is not instantaneous. 
It takes nearly five minutes after the load is thrown off before the 
pointer reaches its maximum position, because the heat must first 
pass the from resistances to the casings enclosing the springs, then 
the air inside the casings is heated and this, in turn, heats the 
bimetallic springs. This process takes time, and the effect causes 
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the actual meter to read lower than the theoretical. This is the 
“safe” position. If any device used in determining a customer's 
bill favours the company supplving the service, it can he successfully 
attacked by the customer. If the contrary is true, it cannot. 

An objection kas been raised to the thermal storage meter in that 
it reads higher on an increasing load than it does on a decreasing 
load, the kilowatt-hours and the time of application being the same 
in both cases. A comparison of the actual thermal meter, the 
theoretically perfect logarithmic average meter and the arithmetical 
average meter for these various load applications is given in the 
following table. (Percentage is variation from perfect legarithmic 


meter.) 
Time Nature Theoretically; Block interval meter. 

. , Actual . 

interval. of i | perfect ——— — 

Minutes. load. S meter. Maximum | Minimum. 
L [Increasing 295 (10-2°,) 328 187 (43°,) | 93 (71-55) 
1 Decreasing 275 (1-8°,) 280 187 (33-394) 93 (66-723) 
2 Increasing 1480 (9-4°,) | 529 373 (29-5°,,) 187 (64-729) 
2  |Deereasing 425 (0%) | 425 373 (12:320) 187 (564) 
5 Increasing 760 (4°) | 792 750 (5:29 5) 450 (432°) 
5 Decreasing (630 (0-2° 5) | 631 750 (9°6°,) 450 (28-893) 


The reason for the difference in indication between increasing and 
decreasing loads is readily seen by reference to Figs. 5, 6 and 7. 
The reading of a theoretically perfect meter on a load increasing by 
10 per cent. steps, would be proportional to the cross-hatched area 
in Fig. 5. Fig. 6 shows the same method of analysis applied to a 
decreasing load. The cross-hatched area in this figure is obviously 
less than that in Fig. 5. However, the instant chosen is not the 
instant of maximum indication, which, with a decreasing load occurs 
before the entire block of load has passed through the meter. The 
instant shown in Fig. 7 gives a considerably larger cross-hatched 
area. With a decreasing load the maximum indication arrives 
before the whole load has been put in, i.e., with an increasing load, 
each increment of load finds the meter already heated by the pre- 
ceding load and the maximum load is applied to the hottest meter 
element, but with a decreasing load the reverse applies and the 
maximum temperature arrived at is not as great as with an increasing 
load. This action is quite defensible since exactly the same action 
takes place in the equipment that serves the load. An increasing 
load heats up transformers, cables, generators, &c., more than does a 
decreasing load, although the kilowatt-hours and the time of appli- 
cation are exactly the same in each case 


The question may be raised as to the proper time period to use 
in the measurement of maximum demand. At present, the practice 
of various public service companies varies in this respect. One 
minute is the minimum time duration that the author is aware of 
and one hour is the maximum. Between these limits a large number 
of time periods have been proposed and used. So long as it is re- 
cognised that equipment cost is the element that dictates the maxi- 
mum demand portion of a customer’s bill the use of time periods of 
less than about 30 minutes cannot be justified. In many cases 
short-time periods for maximum demand have been adopted for 
the purpose of penalising the customer with a high short-time peak. 
The thermal demand meter does this automatically and, therefore, 
there is not the same reason for using short periods. For steady 
loads it does not matter whether the demand is on a one minute or a 
one hour basis, the result is the same. The chief conclusions arrived 
at in the Paper may be summarised as follows :— 


1. The cost. of electric service is dependent in part upon the cost 
of the equipment necessary to provide that service. 


2. The cost of the necessary equipment to a given customer de- 
pends upon his maximum demand and not on his kilowatt-hours of 
consumption. 

3. The thermal storage demand meter gives a perfectly definite 
indication independent of the character of the load applied while 
the “ block interval” demand meter becomes highly indefinite on 
short-time peak-load applications. 

4. For short-time peak-load applications the thermal storage 
demand meter follows a law of the same nature as the heating 
effect of the load application upon the service equipment, while 
the “ block interval ” meter does not. 

5. For steady loads the thermal storage and “‘ block interval” 
demand meters give identical results. 

6. The thermal storage demand meter gives a much higher indi- 
cation for a very short-time peak-load application than does the 
“ block interval” demand meter, thereby making unnecessary the 
adoption of short demand periods designed to penalise such high 
peak loads 
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On the Value of the Gonductivity of 
Sea-Water for Currents of Frequen- 
cies as Used in Wireless Telegraphy.* 


By BALTH. van der POL, Jun. 


The materials of the earth’s crust, over and through which the 
electromagnetic waves sent out by a wireless telegraphy station 
travel, have an important influence on the variations of the wave 
amplitude with distance from the sending station. 

When a plane bounding surface exists between the air and the 
earth, the magnitudes of the conductivity of most materials of which 
the earth's crust consists are such that a decrease of wave amplitude 
with distance, due to absorption, can in general be expected. But 
when the boundary surface, in closer approximation to the actual 
circumstances, is supposed to be a sphere, consisting of sea-water, 
and if the value of the conductivity of the latter as found under 
direct or slowly alternating currents is used in the calculations, it 
appears that a greater wave amplitude for the same sender can be 
expected than would be obtained if the sphere were made up of an 
infinitely good conducting material, though the difference is small. 

The greater part of wireless traffic being conducted over sea, an 
exact determination of the value of the conductivity of sea-water 
for alternating currents of high frequencies may be of importance, 
The researches of Sir J. J. Thomson on the*conductivity of electio- 
lytes under very rapidly alternating currents of frequencies up to 
108 would lead one to expect the conductivity of sea-water to be 
constant within the range of frequencies between 0 and 106. Prof. 
J. A. Fleming and Mr. G. B Dyke, on the other hand, found the 
conductivity of various materials as glass, celluloid, paraffin-wax, 
mica, paper, slate and sulphur to increase with the frequency. Thus 
the conductivity of ebonite under 4,600 cycles per second was 6-4 
times greater than under 920 cycles. For gutta-percha under a 
frequency as low as 800 a conductivity was obtained already 100,000 
times greater than the value usually given for direct currents in the 
handbooks, while at higher frequencies this ratio still increased. 
Prof. Fleming, therefore, suggested to me to determine the con- 
ductivity of sea-water under frequencies as used in wireless tele- 
graphy, and to compare it with the value found under steady or 
slowly alternating currents. 

A simple calculation shows, assuming the conductivity of sea- 
water has its normal value ew 5. 1071, that up to the frequency 10° 
the dielectric displacement current in sea-water (the dielectric 
constant being assumed e=:81) can be neglected in comparison with 
the conduction current, the ratio of the two being ¢p/47ac*, where 
p is the angular frequency and c the velocity of light. For the 
material under consideration this ratio amounts to 


81. 10° Aå 
Gx. 5. 100,9, 197 4 10 

so in order to measure the conductivity of sea-water a method can be 
applied in which the latter is treated as only having a resistivity. 

To use a bridge method did not seem advisable for high frequencies, 
as serious errors introduced by the inductive effects of the arms had 
to be avoided. The author therefore employed a substitution 
method, which is described in detail in the original Paper ; it is also 
shown that adequate accuracy can be obtained with this apparatus. 

These values (for samples of sea-water obtained from Hastings) 
show that the conductivity of sea-water for frequencies used in 
wireless telegraphy is equal to the value for steady currents to within 
less than half a per cent. A calculation of the true direct current 
conductivity from the resistance and the dimensions of the tube 
yielded the value 0-0377 Q-! per centimetre cube at 12-5°C., corres- 
ponding to e=3:77 . 107?! electromagnetic unit. 

As the conductivity varies very much with the temperature and 
the origin of the sample, a value of a between 1 and 5. 107" is, 
therefore, appropriate to form the numerical basis for the theory 
of propagation of electromagnetic waves over the surface of the sea. 


Machine Tools in Switzerland.—The machine tool industry 
in Switzerland appears to have made great strides since the 
outbreak of war. As compared with 1913, the exports have 
been phenomenal, France taking 40 times as much as in that 
year, and Italy about 30 times, while even Germany's demand 
increased by 300 per cent. The types of machines exported 
complise engine and turret lathes, thread milling machines, 
tool-gi1inding machines of various kinds and drills. 


* Abstract of a communication to the “ Philosophical Magazine.” 
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* Electric Winding Engines and Mine Hoists.’ 


By H. H. BROUGHTON. 
(Continued from page 356.) 


Summary.—This article is devoted to the mechanics of the conical-drum winder. 


An expression is deduced for the ratio of diameters 


which will give a practically constant static torque throughout the wind, end the effect of altering this ratio is illustrated. The 
resultant static torque of a conical-drum winder is determined by two methods, one of which is arithmetical and the other graphical. 
The figures used in the graphical method can be used by the reader as an example. 


CONICAL DRUMS. 


The compensation afforded by the tail-rope can be obtained 
by means of conical drums, the rope being wound from the 
small end to the large end of the cone. Provided that the ratio 
of the two diameters is correct the resultant static torque 
throughout the wind is practically constant. 
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Fica. 21.—ConicaL DRUM or REEL WINDER. 


To determine the correct ratio, let 
P =pull due to loaded skip plus friction of same, lb., 
Q =pull due to unloaded skip minus friction of same, lb., 
L =depth of shaft, ft., 
R,=smallest working radius of drum, ft., 
and R,=largest working radius of drum, ft. 
Then, from Fig. 21 (a) it is seen that the 
Initial moment=(P+wL)R,—QR,, 
and from Fig. 21 (b) that the 
Final moment=PR,—(Q4+ wLl)R,. 
Therefore, (P+wL)R,—QR.=PR,—(Q+uL)R,, 
from which 
R,=R,(P+Q+2w1)—(P+Q). . . (33) 
Example 4.—To determine the end diameters of a conical 
drum for a balanced winder intended for the following duty :— 


on 


Load) serisi Seccus ioe ennari Ee Oraa caeae voces sess 10,000 Tb. 
SKIP scious rey enres ana E seems 6,000 Tb. 
ROC ssciss niece ce eneeuaan cack etaetnter renee 13 in. dia., 3 lb. per ft. 
Depth of shalt: wsccececsewcseicneis Ghia eierkg cioase 3,000 ft. 


Friction 10 per cent. of Joad depending from rope. 


Using the same notation as above 
P=10,000+6,000 +0-10(10,000+ 6,000) 
=17,600 lb., 
Q=6,000—0-10 x 6,0C0 
=5,400 lh., 
and weight of rope=3 x 3,000=9,000 lb. | 

Adopting a minimum working diameter of 80 times the dia- 
meter of the rope results in R, being 4°6 ft. 

Inserting these values into equation (33), we get 

R,=4-6(17,600+5,400 + 18,000) — (17,600 -+5,400) 
=8-2 ft., 
and R,-—R,=8-2+4-6=1-79. 

Neglecting slight distortion the resultant static torque 
throughout the wind is plotted in Fig. 22 (a). If instead of 
a ratio of R,—R,=1-79, a higher value be used, the torque 
Increases towards the end of the wind as shown in Fig. 22 
(b), and the rope is said to be over-compensated. A lower 
Tatio results in a decrease of torque as the wind progresses, 
or in under-compensation, Fig. 22 (c). 


* Copyright. All rights reserved. 


Resultant Static Torque.—The determination of the torque 
diagram for this type of drum is less straightforward than that 
for the cylindrical drums already dealt with. Following the 
practice of the steam-winder makers the diagrams will be drawn 
upon a base line representing the turns made by the drum, and 
in the first instance an arithmetical method will be used. Let 


W =weight of material hoisted, Ib. 

W,=weight of each cage, lb. 

W, =weight of tubs, or trucks, per cage. lb. 

W,==weight of each skip, lb. (if the material is hoisted in 
a skip). 

w =weight of rope, lb. per ft. 

L =vertical depth of shaft, ft. 

R,=smallest working radius of drum, ft. 

R,=largest working radius of drum, ft. 


F urthermore, the allowance to be made for friction and windage 
1s assumed to be known. os 

The number of revolutions N made by the drums during the 
wind is equal to the depth of the shaft divided by the mean 
circumference of the drum, or 


N=L~n(R,+R,). 


This number, to a suitable scale, serves as a base BE for the 
torque diagram, Fig. 23. 

At any instant the torque due to the loaded skip (or cage) 
and that due to the unloaded skip (or cage) is proportional to 
the drum radius at the said instant. Since this radius increases 
uniformly on the loaded side, and decreases uniformly on the 
unloaded side, the torque lines for the skips or cages are readily 
obtained. _ 

Taking the loaded, or ‘‘ ascending ” side, the pull P Fb. due 
to the loaded cage plus friction of same is ) 


where f is the allowance for friction. If the allowance be 10 
per cent., f will be 0-10. At the beginning of the wind the 
torque is PX R= {((W+W.4 W,) (1+/)| R, lb. ft., and at the 
end of the wind the torque is Px R,= (W+ W+ W) (+f) Re 
lb. ft. These values are marked off to a convenient scale at 
B and E respectively, as shown in Fig. 23, and the straight line 
ab represents the torque at every instant due to the ascending— 
or loaded—cage. If the load is hoisted in a skip, W, must be 
used instead of W.+ We. 
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Fic. 22.—Statric ToRrgUE DIAGRAMS FOR Various CONICAL DRUM 


WINDERS. 
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Similarly for the descending side, the torque values are 
Q x R, and Q x R, lb. ft. at the beginning and end of the wind 
respectively, Q being the pull on the rope due to the unloaded 
skip minus the friction, or Q=(W.-+-W.)(1—/f). These values 
are marked off below the base line to show that the moments 
are of opposite kind to those on the ascending side, and the 
straight line, cd, connecting them gives the torque at every 
instant due to the descending cage or skip. 

The resultant torque, due to the ascending and descending. 
cages, is found by combining ab and cd, and is represented by ef 
in the diagram. 
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The two ropes are dealt with separately, At the beginning 
of the wind, on the ascending side, the rope torque iswx Lx R, 
Intermediate points 
on{the curve can be found without difficulty by the method 
previously described.* Thus, after n turns the drum radius is 
r andfa length, lft., of rope has been wound on the drums 
leaving a length (.—l) ft., of weight w(Z—I) lb., depending 
hence, at this instant, the torque is 
w(L—l) xr lb. ft. Several points are determined in this manner 


lb.' ft., and at the end of the wind it is O. 


from the drum; 


and a fair curve gE is drawn through them. 
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Fig. 23.—RESULTANT STATIC TORQUE oF BALANCED CONICAL-DRUM 
WINDER. 


On the descending side the rope starts on the large radius of 
the drum with zero torque and finishes on the small radius with 
a torque equal to wx Lx R, lb. ft. The curve BA is obtained 
directly from that for the ascending rope by transferring the 
origin from B to E, and working from right to left, marking off 
all the moments below the base line as shown in Fig. 23. 

The resultant rope torque, gh, found by combining gE and 
Bh, differs but slightly from a straight line. | 

By combining the curves ef and gh the resultant static torque 
curve, jk, for balanced winding is obtained. The slight depar- 
ture from the straight line of the resultant rope torque results 
in a similar curvature of the resultant static torque, but in 
most cases the curvature may be neglected, as shown in Fig. 22, 
without appreciable error. l 

Although less straightforward than the direct computation 
of the torque, the method just described enables one quickly 
to prepare the diagrams for unbalanced operation. Thus, by 
combining the curves ab and gE, Fig. 23, for the ascending 
(loaded) cage and rope the static torque at every instant during 
the hoisting part of the cycle is obtained. This 1s represented 
by the curve AB in Fig. 24. Similarly by combining the curves 
cd and Bh the static torque CD, Fig. 24, during the lowering 
part of the cycle is found. 


Acceleration and Retardation.—During the starting period an 
additional moment is required for accelerating the masses, 
and to bring the masses to rest a negative moment has to be 
applied. 


* Tue ELECTRICIAN, Aug 16 and 23. 
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Assuming a uniform rate of angular acceleration, the totque 


necessary for accelerating the loaded skip, rope and drum on 
the ascending side is 


M=5* . Tg" X Way 


where ZW is the sum of all the weights to be set in motion on 
the ascending side reduced to a common radius of gyration 1,; 
wu is the angular acceleration in radians per second per second 
=278,~-t,, 8 being the maximum speed of the drum in revo- 
lutions per second, and ¢, the accelerating period in seconds. 

The moment required for accelerating the skip, rope and drum 
on the descending side is obtained in a similgr manner. 

During the period of constant angular speed there is a gradual 
increase in the speed of the ascending skip, and a corresponding 
decrease in the speed of the descending skip. The accelerating 
and retarding moments due to this speed variation are small 
and, in the majority of cases, may be neglected. 


ConicaL Drums (Ccntinued).—GRAPHICAL METHOD. 


Before passing on to drums of other types it is thought to be 
advisable to examine, at greater length, the conical drum, 
because certain other drums, namely, the cylindro-conical and 
spiro-cylindrical, are merely combinations of cone and cylin- 
der ; or cone, spiraland cone. At the same time it is desirable 
to examine in detail the inertia of conical-drum winders. 

As the calculation of the cardinal points of the torque dia- 
gram for a conical-drum winder is a tedious process, we shall 
have recourse to graphical or semi-graphical methods. 

Of the graphical methods that have been proposed, the best, 
as far as the author is aware, is that described in 1902 by Mr. 
Hans C. Behr in a Paper on “ Winding Engines for Great 
Depths,” which was read before the Institution of Mining and 
Metallurgy. This Paper deals exhaustively and authori- 
tatively with the mechanics of the winder, and is generally 
regarded as a contribution of the highest importance. Through 
the courtesy of the Council of the Institution the author is able 
to give the following description of Mr. Behr’s graphical 
method of determining the static torque of a conical-drum 
winder. 
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Fic. 24.—Static TORQUE DIAGRAM FOR UNBALANCED WINDING. 
(The Resultant Statical Torque for Balanced Winding, 
Fig. 23, is represented by a dotted line.) 


Ecample 5.—Determine the resultant static torque of a 


conical-drum winder working (a) balanced and (b) unbalanced 
having given: 


NCU load. Scsscvesdemonteeatnenecscuns = 6,000 Ib. 

i ETE A E = 4,009) Ib. 

DeM harrerea vivo shes ae = 3,000 ft. (vertical). 
ROPE seie A n = 2:2 lb. per ft. 


Drum.—Conical, 8 ft. to 16 ft. diameter. 
Friction may be neglected. 
Also determine the inertia of the loads and ropes depending 


from the drums ; of the ropes coiled on the drums and of the 
pithead sheaves. 
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Static Torque.—Draw a line, a, ap, Fig. 25, to represent, to 
any convenient scale, the 80 revolutions required to wind up 
3,000 ft. of rope.* Ata, and a, erect perpendiculars a, c; bg, 
and a, Cz bı, making a, b,=a, b =the maximum drum radius 
8ft., toa suitable scale, and a, c,=a,c,—the minimum drum 
radius, 4 ft. Join c, b, and cb. The length of rope wound 
on the drum being equal to the product of the number of turns 
and the length of the mean turn is thus proportional to the area 
G; C, by a. l 

Now extend the line b, c, until it cuts the prolongation of 
4,4, at 0, The latter point is the apex of a cone that com- 
pletes the drum cone, while the surface of the completing cone 
is proportional to the area 0,4,¢,. This area, therefore, will 
also be proportional to the length of rope wound on the com- 
pleting cone at the same pitch as on the actual drum, and the 
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-—(W+ Wte Li) Ra=150,4001b.ft: 
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Fic. 25.—GrarHicaL METHOD OF DETERMINING THE RESULTANT 
STATIC TORQUE OF A CONICAL-DRUM WINDER. 


distance oa, is a measure of the number of coils of rope wound 
on the completing cone. -If pọ represents any radius of the | 
drum, p will be proportional to v, and the total length of rope 
wound on the drum and completing cone will be proportional 
to the area 0,af, which is proportional to 9?. The length of 
Tope required to cover the completing cone at the same pitch 
as the drum is 1,000 ft. Adding this to the length of rope 
actually wound on the drum we get L,=1,000+3,000 
=4,000 ft. as the length, L;, of what Mr. Behr terms the ideal 
Tope, and it is this ideal rope weighing 4,000 x 2-2=8.800 lb. 
which is used in the calculations in order to be able to employ 
the graphical construction from the apex, 0,, of the com- 
pleting cone. 

* Revolutions of drum per wind = Depth of wind + mean diameter 
of drum = 3,000 + 127 = 80 approximately. 
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If we suppose the weight of the load plus that of the ideal 
rope to remain constant, and only the radius of the drum from 
which the load is suspended to vary, then the moment of this 
entire load would vary according to an inclined straight line 
0,9, passing through the apex of the cone at 0,. The moment 
at a, will then be represented by (W+W,+wl;)R,=150,400 
lb. ft. | 

But the moments along 0,q¢ must be diminished by the 
moment of the rope wound on the drums, plus that covering 
the completing cone. The weight of rope wound on the cone 
up to any point was found above to bs proportional to p?. 
The moments to be deducted must, therefore, be proportional 
to p*< p= p%, and the end-points of the ordinates representing 
these moments must lie along a cubical parabola. The end 
moment a,9, at the point where the rope is all wound up, is 


. equal to wLik,=70,400 lb. ft., and is the easiest point from 


which to work. 

To construct the cubical parabola, draw the line 0,9, and 
from its intersection A with the vertical a,P, draw the hori- 
zontal hl,. Divide the distance a,a, into any number of parts, 
draw in the verticals through the points 1, 2, 3...8, and 
divide the distance 1,9 into the same number of parts pro- 
portional to those composing a,@ . On a,9 as a diameter, 
draw a semicircle. Then with a, as centre, draw arcs cutting 
the semicircle from the divisions l}, 2,, 3,.-.8, on the line 
a,9. Through the points where the arcs cut the semicircle, 
draw lines perpendicular to a,9, cutting the latter in the points 
d, e, f...l. From these points draw vectors to 0,. The 
intersections of the vectors od, 0,e, 0,f, &c., with the verticals 
through the points. a,, 2, 3, &c., on aag, give points on the 
cubical parabola, 1, 2, 3...9. The intercepts between this 
curve and the line 0,q give the moments for the loaded skip and 
rope. Those between the curve and the line 0,9 give the 
moments for the rope depending from the drum. | 

The oblique position of the diagrams thus found is, however, 
inconvenient for use, and it will be better to lay down the ordi- 
nates from the horizontal o} 0, as a new base, giving the curve 
s9 marked “ Ascending ” in Fig. 25. If preferred, the latter 
curve may be laid down directly without deriving it from the 
curve 1, 2, 3...9, by drawing vectors from d, e, f...1 to -03 
instead of 0,. The triangles formed by the vectors, like, for 
example, 0,eq and c3eq, are drawn on the same base, eq, and 
therefore have equal corresponding intercepts parallel to the 
common base of the triangles. | 

In a similar manner the diagram for the unloaded side on the 
other drum may be drawn by means of vectors from the pole 
0, to points d,,e,, f,...1,, on the opposite vertical a,p. These 
points must, however, be brought nearer than d, e, f, &c., to 
the base 0,0, by the distance md,=WR,=48,000 Ib. ft., this 
being the maximum moment of the load in the skip, by which 
amount that on the empty side ts less than the corresponding 
one on the loaded side. The vectors odi, 04€}, &e., then give 
the torque curve, 9,s,, marked ` Descending ” in Fig. 25, for 
the unloaded side. 7 

The intercepts between the two torque curves marked off 
from 0,0, as a base give the curve of static moments PQ for 


~ balanced running. 


(To be continued.) 


Water-power on the Rhine.— Under the title, ‘“‘ The Free- 
dom of the Rhine,” a Swiss correspondent has been contri- 
buting an interesting account to the “ Engineer” of the 
proposals being made in Germany for the full development 
of navigation on the Rhine. We observe that, among other 
projects, it is desired to erect electricity works to utilise the 
falls to be caused by ertifictal dams erected across the Rhine 
between Strassburg and Basle. It is estimated that 5,000,000 
kw.-hours per annum could thus be obtained. It would, how- 
ever, take about 10 vears to construct the works, and mean- 
time navigation on this section of the Rhine would be para- 
Ivsed. Switzerland, therefore, naturally views with disfavour 
a prospect likely to interfere materially, and possibly per- 
manently, with her outlet to the sea via Holland. 
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The Jones Portable Automatic Trimming 


Conveyor. 


The process of “ coaling ship,” which consists not only in getting 
the coal on board but in conveying it to and filling the various 
bunkers, termed trimming, is always an operation requiring a 
large amount of hand labour. Part of the operation consists in 


transferring the coal from barges or other craft, or from shore to 
the reverse. , Many mechanical devices are used, but for filling and 
trimming the bunkers by mechanical means little has been done at 
present 


Fig. 1. 


~ The portable autcmatic trimming conveyor herein described 
has been designed with the purpose of handling the coal with the 
minimum of labour, trimming it into all the bunkering spaces 
provided in mail and cargo steamers, reducing the cost and dis- 
placing the hand labour required in the present bunkering system. 
Fig. 3 illustrates the arrangement of the plant, which consists 
generally of a series off short} self-contained conveyors, usually 


The conveyors are each driven by an electric motor situated 
inside, and forming part of the end driving drum or terminal. The 
necessary lateral and longitudinal movements of the trimming 
conveyor are operated by mechanism from the driving motor, 
and both are automatic. The lateral movement is continuous, 
and the longitudinal movement is dependent upon the action 
of an ingenious device attached to the front of the conveyor, and 
consisting of a hanging plate or shield, which is caused to move by 
the action of the coal piling up, thereby making an electric contact, 
which sets in motion a drum and winds back the train of conv eyors. 


a NUA 
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When the end or tail conveyor has been backed beyond the 
delivery shoot, and is no longer required, it can be removedfand 
fixed in another position. Coaling can then commence in another 
bunker, or several trains can be fitted up from a central delivery 
shoot, and the whole of the coaling proceed at the same time. 9 

When both sides of the ship must simultaneously be coaled 
conveyors can be laid across the decks or slung from gantries ‘or 
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three in number, but depending upon the length of bunker, sus- 
pended from a pair of rails attached to the centre of the deck beams: 
inside the bunker upon which the conveyors are free to travel 
longitudinally. The coal is delivered at one end of the series of 
conveyors by means of a shoot from the deck above, and is dis- 
charged at the other end by the trimming or front conveyor. This 
conveyor is provided with a lateral movement, so that the coal 
may be distributed over the whole width of the bunker, and is 
inclined sufficiently to throw the coal high enough to fill the bunker 
up to the top. 


a 


cranes to the delivery hatch. In fact, they can be adapted in any 
direction where material has to be shovelled, wheeled or carried. 

Fig. 1 illustrates the trimming conveyor only. 

Fig. 2 illustrates a portable conveyor of the same general design 
as the trimming conveyor, mounted on swivelling castors for moving 
about the ship’s deck, wharf, warehouses or any other place where 
material has to be moved. These conveyors are also self-contained, 
and can be made in any desired length, and any number can be 
titted up end to end, making a continuous train, possibly several 
hundred feet in length 
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The special feature of this conveying plant is the electric driving 
drum, of which the complete machine is illustrated in Fig. 4. This 
driving drum consists of an electric motor of suitable horse- power 


ee we ee 
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which can be wound for any commercial voltage for either direct 
or alternating current. 

The whole of the outer drum which forms the belt pulley revolves 
and receives its power from an internal machine cut pear wheel, 


Fia. 5. 


fixed to one of the end brackets that carry it; these brackets 
run on standard roller bearings. This internal gear-wheel is con- 
nected by suitable spur and pinion, with a pinion fixed on one end 


Fia. 6. 


of the sleeve, on which is also mounted the armature of the motor. 
This armature and driving pinion revolve on a hollow shaft, to 
which is keyed the yoke and fields of the motor. 


The hollow shaft serves the double purpose of providing at one 
end a reservoir for the lubricant for the armature sleeve and gearing, 
and at the other a channel and protection for the cable connections. 
Both end brackets of the drum are solid, so that the machine becomes 
a totally enclosed motor protected from dust and damp, enabling 
it to be used under any weather conditions or in any situation. 

Fig. 5 shows the driving drum with the pulley removed, the 
end brackets in position with the intermediate pinion, and the. 
method of making the cable connections. Fig. 6 illustrates the 
parts of the driving drum, showing the motor complete with both 
brackets and pulley removed, and making clear the whole design 
and construction of the machine. 


The special self-contained motor and driving drum is adaptable 
for a great many purposes, such as elevators working in exposed 
positions, conveyors both above ground and underground in con- 
nection with coal mines, &c., portable stackers, loaders and pilers, 
slat conveyors in connection with the mechanical handling of 
materials. It can also be used for haulage purpcses for driving 
winches, capstans, &c., replacing steam-driven machines working 
in3exposed positions. ' 

4 The sole licencecs and manufacturers of this special labour-saving 
machinery are Messrs. J. Martin Blair, 3-7, Southamptdn-street, 
Strand, W. : and the motoia are built for this firm by the Collins 
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A Method of Determining the Value 
of Slip* 
By G. HILPERT. 


The following method of determining the slip is so simple that it 
is quite possibly already known. However, on account of its value 
and simplicity it is worthy of mention, seeing that it requires no 
unusual apparatus, and can also be applied to squirrel cage motors. 
The method does not tire the eye of the observer, and takes neither 
from the motor or the network any measurable amount of-energy. 
Let us suppose a disc to be mounted on the pulley of the motor, and in 
it let there be a number of radial slits corresponding to the number 
of the poles. Through these slits observations are made on a fre- 
quency meter of the reed-vibrating type ; then the rceds vibrate at a 
speed depending on the slip of the motor. Let the vibrations be 
counted over a measured period of time ; then the slip can be calcu- 
lated exactly as in the method which employs polarised apparatus 
like a galvanometer. It is best to direct attention to the reed which 
has the greatest vibration. If the swinging of the other reeds dis- 
turbs the observer, these can be shielded by some sort of a cover. 
The only instruments that are required are a frequency meter and a. 
watch | S gèn: 

Some points may be mentioned about the disc, its construction and 
arrangement. Card or sheet metal can be used; this depends on 
whether the disc is in frequent use. For high speeds, paper is suffi- 
cient, as it is kept taut by centrifugal force. If the disc is painted 
with a matt black varnish, the vibrations of the white reeds are easy 
to observe. The slits should be slightly larger than the biggest 
swing of the reeds; possibly 15 mm. or 20 mm. is sufficient. The 
diameter of the disc depends on the method of fixing and also on the 
frequency meter. If a pulley is available the disc is best made of 
wood, bored out to the proper diameter. If the experiments are 
made on a motor, which drives through a belt, then the following 
plan can be recommended. Three or four small segments of sheet 
metal are prepared, which can be fixed in any radial position by 
screws, which fit in the slits. The segments are separated to such 
an extent that they lie on the inner side of the disc ; the screws are 
then tightened, as soon as the disc has been centrally mounted. A 
third plan is to provide the disc with a three-edged tip, such as is 
used on speed-counters, the whole thing being capable of rotating on 
a hand-grip. But this is an uncertain plan, even if the centre of the 
pulley is roughened with a chisel If it is difficult to bring the eye 
into position for observing, an inclined mirror can, of course, be used. 
The method is specially suitable for small motors, since the air- 
friction of the disc is very small. The current required is very small, 
and amounts to about 30 milliamperes for the frequency meter. The 
arc lamp, which is used in stroboscopic methods, is not needed, and 
as it frequently takes more current than the motor itself, this is a 
great saving. 


+ Abstract of an article in the “ Elektrotechnische Zeitschrift.” 
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Housing and Welfare. 


A pamphlet has recently been issued by the Ministry of 
Reconstruction on “ Housing in England and Wales.” The 
subject undoubtedly forms one of our many reconstruction 
problems, and therefore it is well to have an official state- 
ment on the position. “The magnitude of the task betore 
this country is indicated by the fact that at present there 
is a shortage in England and Wales alone amounting to 
between 300,000 and 400,000 houses, and this figure is quite 
apart from any further shortage which may be created by 
the closing down of slumdistricts. Moreover, it is well to 
remember that this figure depends upon our definition of 
over-crowding, and the official definition of this state of 
affairs is undoubtedly low. It is to the effect that people 
are regarded as overcrowded only if they are living more 
than two in a room, including living rooms. Thus, if a 
cottage consists of two bedrooms and a living room, it is 
only regarded as over-crowded if there are more than six 
persons living in it. This is certainly a sufficiently low 
standard, and yet, according to the Report of the Census 
of 1911, no fewer than one-tenth of the population were 
living under over-crowded conditions. Thisstate of affairs 
can only be regarded as a blot on a civilised community, and 
it is curious that it should have persisted for so long. And 
` yet this is not for lack of remedies. As a matter of tact, 
local, authorities have had wide powers to deal with the 
situation by various Acts of Parliament for ‘a number of 
years past. They have the power to purchase property, 
to alter existing houses and to build new houses, and it 
would certainly be thought that the local authority con- 
trolling the affairs of any town would be the authority to 
which such a subject would appeal most readily, and which 
would take immediate steps to eliminate the evil. More- 
-= over, if the local authority fails to exercise its powers, any 
four inhabitant householders in the district niay complain 
to the Local Government Board, whereupon, atter a public 
inquiry, the Local Government Board may order it to do so. 
Yet the number of houses that have been built bv local 
authorities is only a small proportion of the total required. 
It amounted to 4,408 in 1915 and to a smaller number in 
1914. Many local authorities, in spite of pressure from the 
Local Government Board, have failed to make any use 
whatever of their powers, and many have made “quite 
inadequate use of them. 

The state of affairs has, of course, been aggravated by the 
war. This aspect of the question was discussed in detail 
in a recently published work by Mr. J. E. Hurron.* In 
his preface the author remarks that he has ne “ axe to 
grind,” and that he puts forward the little volume in the 
earnest hope that it may meet an undoubted want in an 
acceptable and unvarnished guise. Certainly the volume 
is acceptable, and it carries the stamp of authority with it, 
as it deals with the arrangements that have been feund 
o necessary and desirable by Messrs. Vickers, Limited, which 
s the largest commercial undertaking in the country and 
employs over 100,000 persons. Obviously the work entailed 
has been on a large seale, and this may be divided into two 
a a and permanent. As an example oi the 
‘Welfare and Housing : 


Ment.’ (London: Longmans, Green & Co.) 


Manace 
os. net. 
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former, it may be mentioned that in Kent some 200 houses 
and institutions have been acquired. Some particulars are 
given of the cost and of the charges that are made to the 
tenants. The charge at first amounted to 18s. 6d. per week 
for a single man, and included board and lodging complete, 
this charge being subsequently raised to £1. 4s. in 1917. 
It was recognised that such charges necessarily entailed a 
loss, but it was evidently felt that the welfare of the em- 
ployees was worth paving for. 

Permanent housing is illustrated by a small town called 
Vickerstown, which is a garden city built for the use of the 
emplovees of Messrs. Vickers at Barrow, the total cost being 
£150,000. Where schemes are not so ambitious, the author 
recommends that the aid ot the Rural Housing Organisation 
Society should be invoked. By so doing, and by registering 
under the Industrial and Provident Societies Act, with a 
restriction of interest on capital of not more than 5 per cent., 
two-thirds of the required capital can be obtained on mott- 
gage from the Public Works Loan Commissioners. This 
method was followed at Crayford, where 589 cottages were 
erected on 60 acres of land, the accommodation generally 
provided consisting of a living room, parlour, scullery, three 
bedrooms and bath room, with fixed water supply in every 
case. We are glad to note the inclusion of the bath, which 
is, unfortunately, so often absent in this class of property, 
and yet it is surely most desirable for those who are employed 
in hard manual labour. A 

Undoubtedly, one reason why housing on these lines 
has not made more rapid progress is the financial aspect. 
The cost of these cottages amounted to £350 each. Under 
pre-war conditions they would, of course, be cheaper, but 
even at £250 it is not easy to show a good financial balance 
sheet. Such a cottage would let at, say, 8s. 6d. to 10s. 6d. 
per week, and would therefore bring in a gross revenue ol, 
say, £22 to £27 per annum. Out of this sum, however. 
must come the whole cost of painting and all repairs, so 
that when complete costs are taken into account it 1s not 
a simple matter to show even a 5 per cent. return on the 
outlay. 

In the schemes described by Mr. Hutton the cottages 
are erected on a basis of 10 to 12 to the acre; that, of 
course, is ideal, but in towns this becomes practically im- 
possible. It appears to us that there would be a con- 
siderable gain by erecting higher buildings in many parts 
of the poorer quarters of London, say in the form of flats, 
which would at the same time permit larger open spaces 
and gardens. 

Housing, however, is only one of the problems which 
Mr. Hutton has had before him. There has also been the 
problem of catering. Many interesting tacts are given in 
regard to this important matter, everything being provided 
for the employees at a fixed charge, and, Judging by the 
details that are given, the value obtained for the money Is 
extremely good. 

Housing may be regarded as merely one branch of welfare 
work, which Mr. Hutton prefers to describe as `“ physio- 
logical management.” Details are also given of the lines 
followed by Messrs. VICKERS in welfare work, pure and 
simple. In the opinion of the author it is essential that 
the person in charge of such ‘work should be a member of 
the management. The welfare department should deal 
with the engagement and dismissal of employees, except 
in regard to technical qualifications, and also with sanita- 
tion, ventilation, heating and many other problems with 
which our readers are jamiliar, Mr. Hurrox makes tlie 
Interesting suggestion that output curves should be plotted 
for each person engaged on piece work. This is not with 
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a view to maintaining output ; but if there is a falling off in 
output this is shown at once by the curves and is generally 
due to lack of health in some direction or another. By 
taking this in hand without delay a breakdown can be 
avoided. Some useful hints are also given of what are 
termed efficiency appliances; in other words, the adapta- 
tion of tools so that they suit the operator who is to work 
with them. 

In conclusion, we may say that Mr. Hutron’s book is 
full of practical information, and we commend its perusal 
to all who have to consider these problems in relation to 
works, whether large or small. | 


/ 


Reviews. 
—_—— | 
The Year Book of Wireless Telegraphy and T elephony (1918). 
(London: The Wireless Press, Ltd.) Pp. cxili.+ 1,154 6s. net. 

The edition of the “ Year Book of Wireless Telegraphy and 
Telephony ” for the present year is again a testimony to ` the 
incurable habit of progress ’’ recorded in previous issues. It 
has been found necessary to increase the number of pages by 
over 230. The section devoted to Laws and Regulations, as 
might perhaps be anticipated, is responsible for a considerable 
proportion of the greater bulk, now occupying 463 pages, as 
compared with 273 in 1917. Special acknowledgment is made 
of the courteous co-operation of the chief officials presiding 
over Government departments in various countries, under 
which wireless telegraphy is organised, in compiling these 
data. 

The Record of Developments for 1917 contains some interest- 
ing items, though naturally technical progress can at present 
be scarcely mentioned. The summary of Valve Patents pub- 
lished in 1917, however, which forms a new feature, will prove 
very useful. It is interesting to note that in June last year 
wireless telegraphy “came of age,’ just 21 years having 
elapsed since the first patent, taken out on June 2, 1896, 
which formed the basis of the Marconi system. During the 
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past year 10 eminent experts in wireless telegraphy have 
passed away ; among these are Mr. W. du Bois Duddell and 
Captain Camille Tissot, of whom biographical notes are ap- 
pended. 

Among the specially contributed articles we note those by 
Dr. J. A. Fleming on * Waves in Water, Air, Earth and 
Aether ” ; by Mr. B. van der Pol, junr., on ‘ Energy Trans- 
mission in Wireless Telegraphy ” ; and by Mr. D. Sarnoff on 
“ Wireless Telegraphy in the U.S.A.” Dr. N. W. McLachlan 
deals with ‘ The Magnetic Behaviour of Iron in Alternating 
Fields of Radio Frequency,” and Mr. A. R. Burrows con- 
tributes an interesting sketch of Wireless Possibilities. 

The useful Data section by Dr. Erskine Murray remains as 
revised, and is to be enlarged and reprinted as a separate 
volume. A feature of the present edition of the Year Book 
is the addition to the series of plates included to illustrate new 
forms of wireless appliances or instruments (such as those used 
by the late Mr. Duddell) of historic interest. 

There are again many moving instances recorded of the 
heroism of wireless operators at sea. May the next issue of the 
Year Book find us nearer the resumption of normal wireless 
operations in the service of peace. | 


Aviation Pocket Book for 1918. By R. BorLASE MATTHEWS. 
(London: Crosby Lockwood & Son.) Pp. xvi.+362. 6s. net. 

This useful pocket book is appreciably larger}than the 1917 
edition, the number of pages being now 362 as compared with 
300 a yearago. The new features include some pages devoted 
to the way in which the manufacture of aeroplanes n ay be 
accelerated by the more extended use of jigs and similar 
devices. Five pages are now allotted to the quite important 
subject of parachutes. This innovation will be welcomed, 
as the literature on this subject is distinctly scanty and scat- 
tered. Another section which has been increased is that 
dealing with meteorlogical conditions and data. These 
additions undoubtedly enhance the value of an already useful 
volume. . 


Welfare and Housing: A Practical Record of Wartime Manage- 
ment. By J. E. Hutton. (London: Longmans, Green & Co.) 
Pp. 192. 5s. net. 


We refer to this book in our Leading Article. 


The Calculation of Single-Phase and Three-Phase 
: Lines.” 


By J. R. DICK, B.Sc., M.I.E.E. 


A method frequently employed is that of drawing to scale 
a vector diagram of the known quantities involved, and from 
this the unknown factors can be determined. Great accuracy 
is not a feature of the method, even when the draughtsman- 
ship is done with care, as the quantities vary through wide 
ranges, and the selection of a scale suitable for all of them is 
somewhat difficult. Again, facilities for accurate drawing 
may not be available, when the calculations have to be made, 
and thus it is well to be familiar with the algebraic formule, 
which are quite simple to apply with the help of a sheet of 
four-figure logarithms and a one-page table of cosines. The 
formule can also be used for determining, with greater accu- 
racy than the graphical method, the phasal angles of all the 
quantities. 


l. Single-phase feeder, non-inductive, supplying an inductive 
load. In thie case the various vector quantities are related 
to each other as shown in the diagram Fig. 1. 

The line AC represents the current vector; AB is drawn 
making an angle 9, with AC and represents the voltage V, at 
the supply end. The angle 9, is such that cos 9, is the power 


* From the forthcoming now edition of “ Electris Mains and Dis- 
tributing Systems ” (Dick and Fernie). 


factor of the power supplied. If C, is the current in the 
circuit, and r the total resistance of the circuit the ohmic drop 


' Cor is represented by BD drawn parallel to the current vector 


AC, with which it is naturally in phase, r being a purely 
arithmetical quantity. As the line is supposed to have no 


D B 


Frc. 1. 


sensible induction there is no allowance to be made for induc- 
tive drop, and by joining A to D we obtain the voltage V, at 
the far, or load, end of the line. The power factor there 1s 
given by the cosine of the angle DAC or Q». 

For clearness the line BD in Fig. 1 is made too large com- 
pared with AB or AD, but if all the quantities were drawn 
strictly to scale the difficulty of measuring V, would be at 
once recognised. 
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The true voltage drop is the arithmetical difference between 
AB and AD or V,—V,. The problem is usually to find the 
supply end voltage and the drop, when we know the load P 
at the far end of the line, its power factor cos 9, and the 
actual pressure V, which has to be maintained there. 

From the ordinary trigonometrical rule we have the following 


Telation between AD or V,, AB or V,, and DB or Cor. 
V= V (Cor)? +2V.Cor cos Qa. 


If the load were non-inductive P would be CV,=C, cos 9,V,- 


Thus Ca TE = 


, and by substitution, and a trigonometrical 
9 


transformation we obtain 
Vi=vV (V+C)? 
Under non-inductive conditions V,=V,+Cr=v (V,+Cr)?; 
with induction present it is slightly greater, but the effect of 
(tan ọ,)? in the formula is so small as to be usually negligible 


+ (Ur tan ġ,)?. 


Thus the difference between V, and V,, or the true voltage 
drop, may be taken as the same in both cases. Hence, for 
a given voltage drop, in working out the cross-section of a 
non-inductive alternating-current feeder, of length 2/ (forward 
and return), supplying a current Cy with a power factor cos 9, 
we have only to replace C in the (orile by Co cos 9. 

The drop v in any circuit of resistance r, carrying a current C, 
is v=Cr, and if the section is s and the length 2l, we have 
r=2l/ps, where 9 is the resistivity constant for copper. Thus 
v=2Cl/ps, and s=2Cl/orv. Replacing C by Cy cos ọ we obtain 
for the conditions stated s=2C,l cos o/or. 

Correspondingly, for a uniformly loaded two-wire dis- 
tributor, with each conductor of length l, the formula 

s=Cl?/ov becomes s =C, cos o/pv. 
2. Inductive Loads on Mains with Inductance and Capacity. 

The data for problems involving these factors are usually 
(1) A given load P, (2) A standard pressure V, at the load end, 
(3) A fixed percentage power loss p in the line. The cross- 
section is first determined from the permitted line loss, and 
the voltage drop is then calculated as follows :— 

The power supplied P=V,C, cos gp, and as P, V, and cos 9g, 
the power factor of the load, are all known, C, is at once found. 
The power loss is pP=w=C,?r, where r is the ohmic resistance 


Benson l Ql 2C,21 
of the circuit of length 2l; and as r=—, we have w= ——*% 
s 


20,21 oS p° 


In addition to the ohmic drop, we have with overhead 
Jines, and to a less extent with underground cables, the effect 
of thcir inductance to consider. The effect of capacity is in- 
cluded later. The ohmic drop is r,=C pr volts; the inductive 
drop, also in volts, is given by the expression 22nLC,, where 
L is the coefhcient of self-induction of the circuit in henries. 

The diagram in Fig. 2 is constructed by taking, as before, 
AC as the direction of the current vector Cis and AD, repre- 
senting to scale V, and making with AC the angle o. The 
ohmic drop 5 Cup being necessarily in plase with C, is 
represented by DH, to scale, parallel to AC. 

The inductive drop v,, or BE in the diagram, has its length 
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equal to 27nLC,. It is at right angles to DE, as it has a 
relative phase displacement of a quarter period. Joining A 
to B gives the magnitude of the supply end pressure V, and its 
phase relation to the current. The cosine of the angel 9, 
which it makes with AC is the power factor at the supply end, 
From the diagram 
AB=~ AH?+ BH? 
=v (AG+DE)?+ (DG +B), 
Vv (Va COS Gy +Cor)?+(V, sin @,+2ANLCy)*. 


All these quantities are known and thus V, can be calcu- 
lated ; and we then find the true line drop V,—V,. The 
power factor at the supply end is 
AH _V, cos Got Cor ` 
AB Vi 
The power put into the line is P,=V,C, cos 9, or by adding 
the line losses to the load it can be alternatively expressed as 

The coefficient of self-induction per mile of single con- 
ductor of a paper insulated multicore cable is obtained from 


or Vi 


COs Q= 


the formula{ 0-085 +0-74 log (5) }10-* henries, where d is 
r 


the distance between centres of the conductors and r is the 
radius of each conductor. 

A similar formula holds for overhead lines, but it is some- 
what beyond our immediate purpose to show how these 
expressions are derived. 

When the distance from the point of supply to the load 
is l? miles and L per mile is known the value of 

v,=2anLx2lxC, 
as the total length of conductor, forward and return is 2l. 
In the same way, in reckoning r in the formula for tọ, we 
must use 2/ miles as the total length. 

When capacity exists in the line the charging current through 
it leads to some modifications in the formule. 

If K is the capacity in microfarads of the transmission 
cable either twin or concentric, considered as a condenser, the 
charging current is C,=22nVK . 10- amperes. 


The voltage V varies from the supply to the load end, but 
the total drop being generally less than 10 per cent. it is 
accurate enough to take the value V, as applying to the whole 
line, when calculating C}. The diagram in Fig. 2 is modified as 
shown in Fig. 3. The line AC now represents the load current 
C, in magnitude as wellas phase. Inorder tocompound with 
it the capacity current, AS is drawn equal to the value of C; 
and at right angles to the voltage vector AD, as these two 
vector quantities are very approximately in quadrature. By 
completing the parallelogram we obtain its diagonal AR, 
which represents the resultant current, at the supply end, 
in magnitude and direction. It can be at once calculated, 
since 

AR? = AC? -+ AS—2AC . AS cos ACR, 
or resultant current C, =v Cy?+C,2—2, . C cos (90°—o,). 
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To take a fairly accurate account of the capacity we have 


now}to replace Cy by C, in the formule for finding V, and 
the other quantities required. 


It will be at once noticed from Fig. 3 that the current at 


the supply end is less than before due to the capacity of the 
line, and that the power factor has been improved,.as 9, its 
phase angle is less than the original 9,, without capacity in 
the circuit. The benefit of capacity of a moderate amount is 
clearly recognisable in this method of calculating its effect. 
Ohm’s Law for an alternating-current circuit shows the bene- 


ficial influence of capacity in another way. When inductance 
and capacity are in series, 


V = on/ 12 + (22 ws) oon 


aK 


——— 


2anKk 


the quantity under the root sign will tend to become r?, and 
we get V=C,, which represents non-inductive conditions. 
When capacity and an inductive load are in parallel, as in 
alternating current lines and networks, its beneficial effect is 
not so simple to indicate algebraically, but the vectorial 
addition of the capacity current in the method we have used 
above illustrates tha general effect quite clearly. 


(To be concluded.) 


and it is clear at once that when approximates to 2anL 


The Labour Outlook. 


(BY OUR LABOUR CORRESPONDENT.) 


There are two lines of doggerel which once summarised some of 
the aspirations of labour. 
“ Eight hours’ work and eight hors’ play, 
Eight hours’ sleep and eight bob a day.” 


The demand for an eight hour day is one of old standing; but 
the low wages which have prevailed in the past have made increased 
remuneration the prime consideration. As, however, the standard 
of life has been raised, the demand for an eight hour day has become 
‘More insistent, until now it appears as though it will be one of the 
main planks of trade union policy for after the war. 

It is interesting to observe that there were no less than four 
resolutions on the eight hour day or the 48 hour week, down for 
discussion at the recent Trade Union Congress, submitted by four 
unions catering for different types of workers. One came from the 
General Workers Union, another from the Bakers, a third from the 
Vehicle Workers and the fourth from the Cotton Weavers. A 
further resolution in the name of the Boiler Makers and Shipbuilders 
asked for a 44 hour week and the limitation of overtime. 

Curiously enough almost the same day there was published a 
Report from the Ministry of Reconstruction (Cd. 9,107, 3d.) which 
may be heartily commended to all who are interested in industrial 
conditions. 
‘maximum legal working day of eight hours and less than that where 
the work carried on is heavy and exhausting. os 

The eight hour day is in operation in some places in steel works, 
and the introduction of the eight hour day by the great engineering 
firm of Mather & Platt is well known. The miners enjoy a statutory 
working day of eight hours and are the only class of adult male 
workers whose hours of labour are determined by law. 

There is legal protection for women and young persons of both 
‘sexes in factories, workshops and shops. In textile factories the 
hours are limited to 554 per week, and in non-textile factories to 60, 
with certain provisions for limited overtime. Women and young 
persons employed at mines above ground may work 54 hours per 
week ; and shop assistants have a maximum legal working week 
of 74 hours. For the workers in offices, and in transport work there 
is no legal protection of hours. 

Investigations in industrial fatigue have proved. what twork- 
people knew from experience, that long hours are wasteful and that 
‘they do not pay. Everyone knows cases where hours of labourjhave 

been reduced and output has not suffered. Lord Leverhulme has 
gone so far as to suggest a six hour day. But his proposals find 
little support in Labour circles, because his intention appears to 
be to work three or four shifts, and night work is an abomination 
in the eyes of the workers, and with much justification. 


This Report recommends the establishment of a 
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There is now a strong and growing opinion in the labour move- 
ment in favour of the 44 hour week, which would mean an eight 
hour day of two four hour spells and four hours on Saturdays. 
Workpeople have heard of the eight hour day in the United States. 
They have witnessed the enormous increase in the productivity of 
industry. They are becoming more and more determined to take 
part in the social and political life of their localities. For a full 
generation there has been no appreciable reduction of the working 
day. The trade unions have now nailed to the mast the flag of 
a reasonable working day. What is happening is that they are 
now evolving a policy containing the primary demands which 
labour intends to make before the post-war industrial system 
becomes crystallised. One of the chief items is the eight hour day, 
a demand which many progressive employers are willing to accept 

The end may he reached either by trade union agreements which 
would not cover all classes of workers, or by legislation. Though 
the new spirit in trade unionism prefers direct action to secure its 
objects, the prevailing feeling is in favour of State intervention. 
Whether the Government will take the bold line remains to be seen ; 
but if no action is taken, unnecessary industrial trouble is certain. 


s 
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Electric Vehicle Grane Tractor. 


A Chicago manufacturer of electric vehicles recently placed on the 
market, in response to a demand from terminals and manufacturing 
plants, æ tractor (as shown in the accompanying illustration) equipped 
with a 2-ton capacity crane, also opereted by electric motors, and supplied 
with current from the same storage battery used to propel the electric 
vehicle. 

The demand for this mobile electric tractor crane was created prin- 
cipally through war conditions, and the consequent handling by such 
plants of many heavy materials in large units. This electric crane 
tractor, although it has not as high a lifting capacity as many locomotive 
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and overhead cranes, has, however, the advantage of being more flexible 
in its radius of action. 

Recently one of these electric crane tractors was observed unloading 
a freight car at a well-known terminal. It was handling large crates of 
army kitchen equipment weighing approximately 3,700 lb. After 
lifting the cases off the freight car it backed away, and, running across 
the pier under its own power, deposited its load. While this is a some- 
what larger load than the electric crane tractor was figured to carry 
while in motion—the manufacturers would prefer loads to be limited to 
9000 lb. or 3,000 lb. in such instances—the ordinary stationary crane 
having only a maximum capacity of 4,000 lb., the electric crane tractor 

rformed its duty easily. The boom of the electric crane tractor swings 
180 deg., so that after materiel is lifted it can be deposited easily on the 
ground or on a trailer for transportation elsewhere. a 

It can be readily realised that speed in handling materials is vital under 
present conditions. Locomotive or overhead cranes ere not always 
available at just the place where it is necessary to handle material at a 
given time, and, even if available, they cannot always be transported 
quickly from one point to another, as can an electric crane tractor of 
this type. 

This electric crane tractor is also equipped with a spring drawbar 
coupler at the rear of the frame. It is possible, therefore, to load trailers 
by means of the electric crane and then haul these trailers electrically to 
another point and unload them. As £ tractor it can haul g gross trailing 
load of 15 tons. Electric tractors of this type have been used in many 
instances to * spot ” loaded freight cars, either pulling or pushing them. 
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Arora Electric Fires. 


In May, 1915, the Arora Company of Loughborough, Leicester- 
shire, started operations with works having a foundry and en- 
gineering shop already in working order, and the progress made by 
the company was described in THE ELECTRICIAN of Feb. 25, 1916. 
We are informed that since that date the demand for the company’s 
electric fires has necessitated large extensions to the erecting shop 
for Arora fires, and it now occupies about five times the original 
floor space. 

In a leafict recently issued by the company particulars are given of 
two new Arora fires, a 4-kw. fire and a one-bar fire. The larger fire is 
manufactured to the same general design as the two- and three- bar fires, 
having been standardised with 1,000 watt bars instead of the 750 watts 
elements, and it is controlled by three 10-ampere switches. This fire is 
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234 in. high and 23 in. wide, the weight being 351b. The fire-box forms 
a standardised part, and is interchangeable, and as it is held by two nuts 
only it can be quickly attached to front castings of various finishes. 
The one-bar (No. 10) fire is arranged with one 750 watt bar and is formed 
of two strong castings. Its measurements are 10} in. x 4} in. x 3 in. and 
weighs 7!b. The leaflet also gives the prices and particulars of other 
fires manufactured by the company. 


Books Received. 


{Copies of tha undermentioned works ECTR Offices 
Eip eai pab ha mie cee on r s can be had from Tug EL ICLAN »on 

‘‘ Present Day Applications of Psychology, with Special Reference to 
Industry, Education and Nervous Breakdown,” by Mr. C. S. Myers, 
F.R.S. (London: Methuen & Co.) Pp. 47. Is. net. 


‘‘ Social and Industrial Reform,” by Sir Charles W. Macara, Bart. 
(Manchester: Sherratt & Hughes.) Pp. 207. 5s. net. 


Volunteer Notices. 
LONDON ARMY TROOPS COMPANIES VOLUNTEER ENGINEERS. 
' Headquarters : Balderton-street, Grosvenor-square, W. 1. 
Officer Commanding, Lieut.-Colonel C. B. Cuay, V.D. 
Orders for the Week. 
Captain of the Week.—Capt. W. Darley Bentley. 
Next for Duty.—Capt. E. G. Fleming. 


Sunday, Sept. 22.—Annual Musketry Course af Pirbright. Parade 
Waterloo Station 8.45a.m. Drill order with rifles. . Midday and 
tea rations to be carrried. 


Monday. Sept. 23 to Saturday, Sept. 28.—Drills as usual. 


Sunday, Sept. 29.—(‘ommandant’s Parade Waterloo Station 8.45 a.m. 
for work at Esher. Dress: Drill order without rifles. Midday and 
tea rations to be carried. 
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Commercial Topics. 


ee 


Banking Facilities and After War Problems. ES 

During the week Sir Edward Holden (chairman of the London, 
City & Midland Bank) and Sir Herbert Hambling (chairman of the 
London Provincial & South Western Bank) delivered important 
speeches où the recent bank amalgamations, the relations between 
German banks and industrial undertakings, German competition 
after the war, the necessity of increased exports, &c. 

Sir EpwarRp HoLpEN explained the reason for the series of bank 
amalgamations during the last nine months. Bankers were confronted 
with the problem of restoring the industries of the country after the war 
to the condition which they previously occupied. The concerns which 
had been converted from peace production into munition factories would 
have to be reconverted to their original condition. In the case of a 
number of those branches of industry which had continued in their pre- 
war occupation, such as those producing for home consumption and for 
export, the plant and machinery had been allowed to run down, and it 
would be necessary to renovate them and bring them up to date, and even 
to a better condition than before the war. Largé sums of money would 
have to be found for the purchase of raw material and for improving the 
trade position generally. It was estimated that no less than 300 millions 
sterling would be required for those purposes, and credit would in some 
way have to be created for that amount. Large and powerful banks 
were indispensable for the purpose. The second reason why those 
amalgamations had taken place was that every effort should be made 
to retain London as the financial centre of the world. One of our prin- 
cipal competitors in the future would be Germany, and just as the 
Germans made great preparations for the war by increasing their armies 
and supplying themselves with large amounts of gold and munitions of 
war, so they were at present making their preparations for after- war trade. 
Having given statistics of the deposits with the three leading German 
banks and with the principal British banks, Sir Edward Holden gave a 
sketch of banking development since 1800, and supplied statistics as to 
exports, &c. He said there had never been a parallel to the present 
position in the world. If this country was to restore and gradually 
improve her financial and industrial position, it could only be done by 
increasing her exports to a larger amount than they had ever been before. 
We should live in a world of keen competition for export trade. We 
should only be in a position to win in the struggle and to increase our trade 
if our banks were not less big and powerful than those of our trade rivals. 
Sir Edward Holden dealt at gome length with the means of creating credit 
for our trade after the war, &c. 

At the meeting of the London, Provincial & South-Western Bank, Sir 
H. Hambling dealt with the necessity for providing adequate additional 
banking facilities after the war. The salient features of the post-war eco- 
nomic position would be that the interest on the National Debt would be 
enormous, that wages would be high, that interest received on foreign 
investments would be much less than formerly, and that the fictitious 
prosperity created by Government orders would cease. To meet the 
interest of the National Debt, pay those wages, provide a set-off for the- 
loss of interest, and to substitute a genuine for a fictitious prosperity 
involved a great increase in production and in exports ; hence the vital 
necessity for providing manufacturers with facilities equal to, or ee 

the 
war factories could be promptly converted to peaceful production on a 
maximum basis, the post-war economic problem would largely be solved. 
The essentialg to that end included adequate financial facilities for home 
and foreign trade, adequate supplies of raw materials, and adequate 
information as to the conditions abroad affecting the supply of raw 
materials and the demand for our manufactures, together with the 
sympathetic action of the Government. It was necessary that the banks 
should be far more fully advised from points all over the world as to the 
state of markets both for raw materials and manufactured articles, 
because they could not with safety provide the larger facilities required 


unless they themselves possessed independent and direct information. 
* * * * 


Electrical Legislation in British East Africa. 

A Bill which deals in a comprehensive manner with electric power 
supply is now awaiting its final reading in the Legislative Council 
of the British East Africa Protectorate. The measure is designed to 
foster and promote bulk supply methods and ensure standardisation. 

Public and local authorities must adopt the standards and specifica- 
tions of the British Engineering Standards Association. The standard 
system for the Protectorate will be three-phase at 50 periods, excepting 
for special purposes, and excepting the supplies to authorised dis- 
tributors and for special purposes, the pressures of supply will be 415 
and 240 volts. All apparatus to be used in connection with a standard 
system by a licensee, must comply with these standards, and that which 
may be used by others on a standard system must be marked when usual 
or necessary as to its capacity or value, in terms of Britigh standards. 
Practically every form of energy which industrialists in the Protectorate 
will require must be obtained from or by the conversion of electrical 
energy generated by water power, internal combustion engines, or oil- 
fired boilers. (‘onsequently, a demand for apparatus is developing 
which should not be neglected by British manufacturers. 

The (iovernment electrical engineer (Mr. James McBlain) will be 
pleased to receive catalogues and other information (with prices where 
possible) relating to hydraulic, internal, combustion and steam types 
of prime movers, electric generators and motors, transformers, E.H.P. 
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transmission line materials, split phase and other control and switching 
apparatus, indicating and recording meters, testing and measuring 
apparatus, &c.; also relating to apparatus for any industrial application 
of electrical energy, including farm and electro-culture equipment, 
electrolysers, ozonisers, automobiles, batteries, and battery charging, 
coffee drying and roasting, steam raising, mashing and distilling, casting 
and welding, cement burning, domestic heating and cooking, and X-ray 
and electro-medical equipment, &c. Enquiries from those interested 
are solicited, and should be addressed to the Government Electrica} 
Engineer, Nairobi, British Eest Africa. 
* * * * 


Hydro-Electric Power in Tasmania. 

Ina recent speech the Governor (Nir Francis Newdegate, K.C.M.G.) 
made reference to the progress made with the State hydro-electric 
works, ship building, &c. 

The Governor stated that the State hydro-electric scheme had made 
further progress. Increased power had been supplied to the Electrolytic 
Zine Co., whose operations were steadily increasing and were likely 
to assume large proportions, and also to the Hydro- Electric Co. for the 
manufacture of excellent carbide from Tesmanian raw material. Pro- 


posals were being prepared for the development of further water-power | 


sources after the war. ; 

Two steel ships of 5,500 tons each would be constructed in Tesmania 
immediately. The building of wooden ships had revived, snd there was 
a marked increase in the demand for timbers. Mining had considerably 
improved. 


Electricity Supply. 
General. 


Aberdeen.—The employees of the electricity department have 
accepted the offer of 5s. per week, bringing their advance up to 22s. 

Arklow.—The L.G. Board has informed the Urban Council that 
it cannot receive the proposed deputation in connection with the 
electric lighting scheme until the plans have been prepared and a 
local inquiry has been held. 

Blackburn.—The Electricity Committee recommend that a grant 
of £500 be made to Mr. P. P. Wheelwright, borough electrical engi- 
neer, in recognition of the extra duties devolving upon him owing 
to the war. : 

Bristol.—In moving the adoption of the annual accounts of the 
electric supply department, which were abstracted in a recent 
issue of THE ELECTRICIAN, the chairman of the Electrical Com- 
mittee (Ald. G. Pearson) said that there had been an increase in 
the cost of production in some respects. 

Wages had increased, and the cost of coal had also gone up, but taking 
everything into consideration, he thought they had passed through the 
vear satisfactorily. Referring to the report of the Board of Trade 
Electric Power Supply Committee, he believed the Committce had made 
a straightforward attempt to deal with a thorny subject, but the matter 
should be watched carefully. The crucial question was the point at 
which it ceased to be economical to send current over long cables. 

The report and accuunts were adopted after some discussion. 

Bury St. Edmunds.— Owing to the growing demand for electric 
current in the Northgate locality, extensions of mains, &c., are pro- 
posed at a cost of £2,500. 

In order to give a supply of current to the Great Eastern Railway Co. 
for power and other purposes, the electrical engineer (Mr. S. E. Day) 
has been instructed to apply to the Ministry of Munitions for a permit 
to obtain the necessary cable and other electrical fittings. 

Limavady.—Owing to the closing of the gas works the town hall 
was without a lighting system from April until last week, when 
electric lighting was employed. The streets are also to be lighted 
electrically. 

Rotherham.—The Guardians have appointed a committee +o 
report upon the question of adopting electric power for the laundry. 

Sheffield.— At the meeting of the Corporation last week the annual 
accounts of the electric supply department were approved. 

The chairman of the Electric Supply Committee (Councillor WARLOW) 
called attention to some of the leading points in the accounts. He ssid 
the average price was 0-88d. per unit, or less than that in Manchester, 
Birmingham or Glasgow. From the point of view of units sold, Shetteld 
was now the second largest undertaking in the country, Manchester being 
the only one above it; but the recent progress of Shettield had been 
much greater than that of Manchester. Whereas the sales in the Lan- 
ashire city had grown since 1914 from 118 million units to 195} million, 
She field had advanced in the same period from 26} to 172! million. He 
dwelt on the financial stability of the undertaking, and showed how, if 
it were regarded as an ordinary company, it could afford to pay a dividend 

of 10 per cent. for the vear and still have a credit balance of £3,216. 

_ In regard to the proposed advance in the price of current, he said the 

ineregse was recommended only with the grestest reluctance owing to the 

increased cost of coal and the recent advances in wages. Together those 
tems would involve an extra expenditure of £49,000, and it was estimated 
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that the advanced price would bring in an increase of income of £34,000. 
Sheffield had done magnificently during the war in supplying the munition 
firms with current. In conclusion, he paid a tribute to the work of the 
Seng manager (Mr. S. E. Fedden) and his staff during a very trying 

riod. | | 
P Though there wes some opp »ition to the proposed increase of charges, 
the Committee's recommendation wes adopted. 

Swansea.—The Corporation has been asked to supply Messrs. 
Richard Thomas & Co. with current by an overhead electric cable 
to Cwmfelin works. 

Walsall.—The L.G. Board has sanctioned the borrowing of £6,304 
for the electric supply undertaking. 

Worcester.—The Council has decided to purchase an additional 
10 in. circulating water pump, with motor, &c., for improving the 
supply of water to the Hylton-road works. 


Electric Traction. 


Extension of Time.—The Board of Trade has extended by one 
year the times limited for carrying out provisions of the following 
Acts and Orders: Birmingham Corporation Light Railway Orders, 
1912 and 1913 (completion of works and purchase of Jands) ; Brighton 
Corporation Act, 1913 (completion of overhead equipment for rail- 
less trolley cars); Bristol Tramways Act, 1915 (purchase of lands 
and completion of tramways). 

Leeds.—The Corporation has decided to substitute the span-wire 
system for the tramway centre poles in Briggate. | 

Sunderland.—The salary of the general manager of the Corpora- 
tion tramways (Mr. A. R. Dayson) has heen increased from £600 to 
£700 per annum. 


Imperial Notes. 


Electrical Employers’ Association of New South Wales.—In the 
annual report submitted at the recent annual meeting it is stated 
that power houses, mines and industries have been unable to obtgin 
machinery required for extensions. 

However, a stimulus had been given to the local manufacturer of 
switchgear, starters, &c. The uniform set of conditions for wiring 
contracts were completed in the early part of the year. The Government 
departments had been approached with a view to the adoption of the 
conditions for Government work. The conditions of contract for the 
supply of materials to the Federal and State Government depart ments, 
Municipal Councils, &c., were also now complete, and would be submitted 
to the new Executive. 

The officers of the Association for the present year are: President, 
Mr. A. D. Stevenson (British General Electric Co., re-elected): vice- 
presidents, Messrs. R. B. Hungerford (Western Electric Co.), R. Burgin 
(Ramsay, Sharp & (o.); executive committee, Messrs. J. E. Donoghue, 
J. D. Handley, A. Maughan, F. T. S. O'Donnell and A. Waddell. 

Johannesburg.—The Municipal Council will expend £10,000 on 
the purchase of a temporary steam generating plant. 


Patents and Designs in South Africa.—The privileges granted by 
sec. 80 (4 and 5) and sec. 41 (2 and 3) of the South African Patents, 
Designs and Trade Marks Act, 1916, to countries affording similar 
privileges to South Africa have been extended to the United Kingdom 

The sections provide that the registration of a design in a country 
outside South Africa shall not be a bar to the registration by the same 
person of the same design in the Union, and that the grant of a patent in 
a country outside South Africa shall not be a bar to the grant to the 
same person of a patent for the same invention in South Africa, subject 
to certain conditions. 


Tasmanian Industrial Progress.—It is reported that the G.M.C. 
Syndicate proposes to establish works for the manufacture of white 
lead in Tasmania. 

At the start it is proposed to make 700 tons of white lead per month. 
The machinery and plant are on the way, and it is hoped to have the 
first furnace blown in before the end of the year. The syndicate’s 
representative (Mr. Gitsham) states that with the cheap electric power, 
and the cheap, suitable galena available in Tasmania, his directors 
believed it was possible to supply the markets of the world from the 
Tasmanian works ; but when once the larger scheme was entered upon 
it would be necessary to draw supplies of ore from Broken Hill (N.S.W.) 
and Queensland, as well as Tasmania, It is explained that as the 
charge for electrical energy in Great Britain had been increased from a 
halfpenny to a penny per unit, and as it was impossible to purchase 
galena (owing to the Government having commandeered all supplies), 
while there was a general difficulty prevailing in procuring all kinds of 
necessary materials, the Tasmanian scheme appeared to be the only 
means of proceeding withthe Company’s business during the war. The 
syndicate has entered into a contract with the Tasmanian Government 
to supply 400 H.P. for a start at a farthing per unit, with an additional 
The first price. it was estimated, 
would halve the cost of the finished product. Galena, too, was always 
purchasable in Tasmania at about £5 per ton below the current prices 
in England, and was particularly suitable for the purpose. In addition 
to the 2.000 m.P., which the Tasmanian Government was committed 
to supply, the Company will require an option over a further 10,000 H.P. 
as soon as it can be obtained. 
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Ld 
Foreign Notes. 

American Nitrate Plants.—It is announced that the second nitrate 
plant of the United States Government is nearing completion. 

The plant is being erected near Sheffield (Ala.), and the site occupies 
2,200 acres. The work was begun in January and it is expected that 
two units of the $30.000,000 plant will be in operaticn by October at 
the latest. Its capacity is 133,000 tons of nitrates for gunpowder, or 
220.000 tons of fertiliser concentrates. Though hydro-electric plant 
will be ultimately installed, the present plant, which is there has been 
built a steam power plant, has a capacity cf 120,000 H.p. The first 
plant is also a steam plant, with 6,000 H.P., while transmission lines from 
the plant of the Alabama Co., transmit over a distance of 90 miles 
30,000 H.P. By October an additional unit of the latter plant will have 
been completed, making a grand total of 186,00) H.P. 


Electrical Exports of U.S.A.—In May the value of the exports of 
electrical merchandise from the U.S.A. was $5,013,379, compared 
with $4,590,275 in May, 1917, and bringing the total for the first 
five months of the current year up to $22,837,665. In most branches 
there were substantial increases, but insulated wire and cables, arc, 
carbon and metal filaments lamp show a decline of 45 to 10 per cent. 


Electric Extraction of Salt from Sea Water.—* Engineering ” 
reports that a company has been formed in Norway with a capital 
of 20,000,000 kr., forthe exploitation ona large scale of Prof. Helland 
Hansen’s method for extracting salt from sea water. 

It is stated that the undertaking is being backed up by several men of 
exceptional standing. -It will in all probability be found expedient to 
erect several works along the coast, as more electric energy becomes 
available. The comparatively large capital is necessary on account of 
the large plant needed, pumping stations. &c., absorbing the bulk of the 
power; the production of the salt itself only requires a small amount 
of energy. Stavanger has been mentioned as a likely place for the first 
factory, and the Glaamfjord for the second. 


Greece.—There should be a fairly good demand for electrical plant 
and apparatus in Greece after the war, for, in addition to existing 
electric supply works, several new schemes are projected. 

Witherto the greeter part of the electrical machinery and supplies 
has come from Germany, but as this source of supply is now closed, 
British manufacturers should pay attention to this market. The De- 
partment of Telegraphs and Telephones contemplated large extensions 
before the war, and particulars of these might he obtained. The market 
is certainly worth cultivation, and the visit of the Greek commercial 
delegates should assist British manufacturers in getting 2 firmer footing. 

Swedish Electrochemical Industry.—Prof. W. Palmaers gives the 
following particulars of the work now being done at Trolhittan :— 

In 1910 a 2,000 kw. experimental furnace was installed for the electric 
production of pig iron. The plant was bought by A.-B. Trollhattans 
Elektriska Masugn, which has now started another furnace of 3,200 kw. 
The production amounts to about 4 tons of pig iron per kilowatt per year, 
and the consumption of charcoal is 0-35 per ton of iron against 0-9 ton 
in an ordinary furnace. For steel manufacture A.-B. Stridsberg & 
Biorck use two Rennerfelt furnaces at Trollhattan. The production of 
ferro-allovys has increased immensely during the war. In Sweden in 
1917 45,000 kw. were used to produce ferro-alloys, about 1-2 tons ferro- 
silicon of 50 pér cent. being obtained per kilowatt per year. Wargons 
Aktiebolag employ 14,500 kw. from Trollhattan in the production of 
ferro-silicon, silicious ferro-manyanese and ferro-manganese. A.-B. 
Ferrolegeringar use 8,000 to 10,000 kw. in the manufacture of ferro- 
chrome, ferro-manganese and ferro-molybdenum. At E. Olausson’s 
Smelting Works (at Trollhattan) 1,000 kw. are used to produce ferro- 
silicon. In 1916 the A. Karlson Metall och Maskinaktiebolag commenced 
the production of terro-silicon, ferro-manganese and cast pig iron with 
2,300 kw. A.-B. Mangane Silicium are building plant of 1,000 kw. for 
the production of silico-manganese from Dasland rhodonite. For the 
electrolytic refini g of zinc and lead A.-B. Electrokoppar takes from 
Trollhattan about 500 kw., partly for its works at Partille for electro- 
lytic copper refining, and V. Dan Bergmans Works 160 kw. for producing 
magnesium. In 1916 Stockholms Superfosfatfabriks A.-B. started the 
electrolytic production of perchlorate of ammonium. Elektrolytiska 
A.-B. Trollhattan take 1,000 kw. to produce chlorate of potassium at 
Stallbacka, and a large carbide factory taking 5,000 kw. is run at the 
same place by Stockholms Superfosfatfabriks A.-B. Important experi- 
ments have been undertaken at Trollhattan in the production of manures 
and nitric acid. A.-B. Electrosalpeter has recently contracted for a 
12,000 kw. plant for producing highly concentrated nitric acid for the 
manufacture of explosives according to the Birkeland-Eyde method. 
A.-B. Difosfat has a 130 kw. experimental plant where diphosphate is 
manufactured from slag containing apatite. Another factory to use 
2,000 kw. for the production of alkali cyanides from ores containing 
potassium is being built at Stallbacka by A.-B. Trollhatte Cyanid Verk. 
A.-B. for Kemisk och Elektrokemisk Produktion in 1916 started a 
factory for the production of phosphorus. For the electro-chemical 
industry at Trollhattan since 1910 16 factories have been built and four are 
under construction. The electrical energy continually in use during 
1917 was 57,000 kw. About three-quarters of the power from Troll- 
hattan is used for electro-chemical production. By the end of 1918 
the power station at Trollhattan is calculated to yield 105,000 kw. and 
after regulating the waterflow from Lake Vanern this is expected to be 


raised to 270,000 kw. In 1917 there were 75 works (against 36 in 1916) 
using 126,000 kw. (78,000 kw.) 
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Miscellaneous. 


A British Manufacturers Corporation.—At a meeting of repre- 
sentatives of manufacturing interests at Manchester on Tuesday 
it was decided to form a British manufacturers corporation to secure 
a large extension of British export trade after the war and to organise 
well-equipped agencies in foreign countries. 

Three hundred firms have given their adhesion to the scheme, and it 
is believed that fully 1,000 can be counted upon to join the association 
when established. The annual subscription of members would be £200. 
Each agency will be under the control of an agent in charge, who will 
have the assistance of technical advisers and an adequate staff. The 


proposals were outlined to the meeting by Sir Charles Mandleberg and 
unanimously approved. 


Engineers’ Club.—A special general meeting of members will be 
held on the 15th prox. at 4.30 p.m. to consider and pass, if approved, 
the new draft rules of the club submitted by the Committee. 

These rules can be inspected in the smoke room of the club, Albert- 
square, Manchester, and members can obtain copies on application to 
the hon. secretary. Notices of amendment to the proposed rules must 


be given in ee to the hon. secretary (Mr. H. Richardson) before 
4.30 p.m. on Oct. 8 


Greek Commercial Delegates’ Tour.—The tour of Greek commercial 
delegates, which has been organised by the Federation of British 
Industries, commenced on Sunday last. 

The party, who are staying at the Ritz Hotel, were entertained to 
dinner on Monday by the Government. Kerlier in the day a visit was 
made to the Osram Robertson Lamp Works at Hammersmith, and the 
visitors were afterwards entettained to luncheon by Mr. Hugo Hirst. 
On Tuesday luncheon at the Mansion House was followed by the F edera- 
tion dinner inthe evening. The president of the Feder. tion (Sir Richard 
Vassar-Smith) was in the chair, and among those present were Sir Vincent 
Caillard, Sir Robert Hadfield, Sir Wilfred Stokes, Sir Algernon Firth and 
Sir T. O. Callender. In welcoming the guests the President said Great 
Britain might pride herself upon the fact that, in extending her trade with 
a foreign country she had never been guilty of ulterior motives, and had 
never wished to impose her dominetion upon any other country. He 
believed that the guests knew that in Great Britain they would obtain 
co-operation on absolutely equal terms. They looked forward to a time, 
after the conclusion of peace, when the merchandise of Great Britain 
would flow freely again to the overseas markets. 

On Wednesday the works of Callender’s Cable & Construction Co. 
(Ltd. ), at Erith, were visited. 

esterday (Thursday) the delegates proceeded to Birmingham, where 
they will remain until Sept. 23, and Sept. 24 and 25 will be spent at 
Nottingham and Lincoln. After a brief stay at Derby on September 26 
the delegates will go to Liverpool, where the works of the United Alkali 
Co. (Widnes) and Lever Bros. (Port Sunlight) will be visited on Sept. 27 
and 28. On Sept. 30 and Oct. 1 a visit will be paid to Manchester 
(British Westinghouse Works, Crossley Motors and Ashton Bros. & Co.). 
On Oct. 2 and 3 several Sheffield steel and engineering works will be 
inspected, after which Bradford (Oct. 4), Harrogate (Oct. 5 and 6) and 
Leeds (Oct. 7 and 8) will be visited. On Oct. 9, 10 and 11 the delegates 
go to acne (N. British Locomotive Works Co., Carron Co., Beard- 
mores, Stewarts & Lloyds, Ltd.). After a visit to the Grand Fleet, 
Edinburgh will be reached on Oct. 14, while on Oct. 15 and 16 Newcastle 
and Middlesbrough (Armstrong Whitworths, Hawthorn Leslie’s, Cargo 
Fleet Iron Co., Cochrane & Co., Dorman, Long & Co.) will be covered. 
On Oct. 18 and 19 S. Wales and Swansea will be visited, and the pro- 
vincial tour will be concluded by visits on Oct. 20, 21 and 22 to Bristol 
and Bath. On Oct. 23 the delegates will return to London, where a 
Federation luncheon will be served, and the Association of Great Britain 
and Greece (Industry and Economics) will be formed. 

I'he Federation officials attached to the tour are Sir Chas. Dundas of 
Dundas, Mr. E. L. Hill, M.I. Mech. E., M.L E. E., and Mr. H. W. Babington- 
Browne. 

The following are the names cf the delegates: H. E. Mons. Michaloco- 
poulos, Minister of Agriculture; M. A. Skintzopoulos, Industrial In- 
spector of the Greek Ministry of National Economy; M. B. Zamanos, 
Member of Parliament and founder of the Vodena Cement Works ; M. L. 
Oeconomides, chemical manufacturer; M. J. Damala, finance and 
banking; M. A. Taitis, cotton spinner; M. C. Malikopoulos, importer 
of textiles; M. E. Caralopoulos, iron, steel, machinery and development 
schemes ; and M. M. Kazazes, importer of ‘agricultural machinery. 


Household Coal Control.—An order by the Board of Trade em- 
powers local fuel overseers to commandeer trucks of coal that may 


arrive at stations consigned to privats consumers and to use the 
coal in the public interest. 


King’s Fund for the Disabled.—Good progress is being made with 
this fund for disahled otficers and men, to which the King contri- 
buted the magnificent sum of £78,000. ` 

The fund was recently inaugurated to assist disabled officers and men 
of the Navy, Army and Air Force to become useful members of the 
community again. 

the trustees of the fund, of whom Mr. John Hodge, Minister of Pen- 
sions, is chairman, appeal to our readers for subscriptions which will 
help to find a new place in civil life for officers and men of His Majesty's 
Forces disabled in the war. and for the widows and children of officers 
and men who have given their lives for us. 

Outside the State pension scale there is a great human field which the 
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K'ng’s Fund can cover. At present the trustees are receiving 600 appli- 
cations a week; 2,500 cases have been dealt with. Where the officer or 
man has been trained by the Ministry of Pensions, or where there is a 
business given up for war service, which he can restart, an adequate 
grant can be made. It is hoped to raise a sum of £3,000,000. Apart 
from some munificent private donations, the Lord Mavors, Provosts, 
Mayors and chairman of Councils have taken the matter up, and are 
raising subscriptions to enable discharged men to start such businesses 
as)they are most capable to conduct. 
The expenses of administration do not come out of the contributions. 


Relations of Employers and Employed.—In these davs of strikes, 
which suggest a lack of co-operation between employer and employee, 
it is of interest to receive a copy of a resolution passed by the staff 
and workmen of Brittain’s Electric Motor Co. on the occasion of their 
recent annual ovting :— 

The staff and employees tender to Mr. Brittein their best thanks 
for his generous donation, for the good wishes he expressed in his letter 
fur the outing we had to-day, and elso wish him è very prosperous coming 
business year, and assure him of our very hearty co-operation at the 
works to make it a30. 

We should like to hear of more of this kind of thing, but doubt- 
less we shall do when the Whitley Report becomes better known 
and its spirit is acted up to by both parties. 


Educational. 


King’s College (London).—In the faculty of engincering there are 
complete courses of study, extending over three or four years, in 
civil, mechanical and electrical engineering, for the engineering 
degrees of the University of London and for the diploma and certi- 
icate of the College. The four years’ course also provides opportu- 
nities for practical training in works, and there are tive well equipped 
laboratories for practical work and research. The next term begins 
on Oct. 2. Particulars may be obtained from the Dean of the 
Faculty, or the secretary, King’s College, Strand, London, W.C. 2. 


Manchester College of Technology.—The prospectus of the courses 
for the 1918-19 session is now available. 

The head of the electrical engineering department is Prof. Miles 
Walker, M.A., B.Sc., M.I. E. E., and the mechanical engineering depart- 
ment is under the charge of Prof. G. Gerald Stoney, M.A.I., M.Inst.C. E., 
while each is assisted by a large staff of lecturers and instructors, and there 
are well-equipped laboratores for practical work. The courso of study 
for a degree (B.Sc.Tech.) or a certificate of proficiency extends over three 
years. A new degree of doctor of philosophy has been instituted in 
order to encourage advanced study and, research. 
o Technical College, Glasgow.—The session 1918-19 begins on 
D pt. 24. 

The diploma of the college is granted in the departments of civil, 
mechanical and electrical engineering, mining, naval architecture, 
chemistry, metallurgy, building, &c. The college is affiliated to the 
University of Glasgow, and degrees of the university in engineering and 
applied chemistry are open to its students. A full course of instruction in 
wireless telegraphy is also provided. Prospectuses (free) from Director. 

Battersea Polytechnic.—The courses at this polytechnic prepare 
for the B.Sc. (Eng.) of the University of London and for the Poly- 
technic Diploma. ” 

The day courses commence on Sept. 24 and the evening courses on 
Sept. 30. The latter cover c.c. and a.c. engineering, electrical design, 
electric traction generation, distribution, &c. Calendars may be obtained 
tom the secretary, Battersea Polytechnic, London, S.W. 11. 


Tenders Invited. 


Electric Fittings, &c. 

Tenders are required by Sept. 28 for the supply of electric fittings, 
&c., for the Midlothian and Peebles District Asylum, RossLYNLEE. 
Forms of tender from the Clerk, 19, Heriot-row, Edinburgh. 

SottH SHIELDS Guardians require tenders by 10 a.m. Sept. '23 
for six months’ supply of electrical fittings, &c. Farms of tender 
from the Clerk. 

Kenxstneton (London) Guardians require tenders by 26th inst. 
for six months’ supply of electric fittings, lamps, &c. Forms of 
tender from the Clerk, Marloes-road, London, W. 8. 

MANCHESTER Guardians require tenders by noon Sept. 2& for one, 
three or six months’ supply of electric lamps, &c. Forms of tender 
from the Clerk, Union Offices, All Saints, Manchester. 


Electrical Stores. 

STOCKTON-ON-TEES Corporation require tenders by 20th inst. for 
materials and stores for the electricity department. Forms of tender 
from the Electrical Engineer. 


Telegraph and Telephone Apparatus, &c. 

e Union or SoutH AFRICA Post and Telegraph Department 
requires tenders by 3 p.m. Oct. 23 for supply of copper wire, tele- 
phone apparatus (bells, blocks, boxes, coils, protectors, switchboards, 

¢.). Forms of tender from the Controller, Post Oftice Stores Room, 
62, Palace of Justice, Pretoria. 
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Appointments Vacant and Filled. 

A second technical assistant is required for. the Newport (Mon.) 
Electricity & Tramways Department. Commencing salary £250 
per annum. Applications to the borough electrical and tramway s 
engineer, Mr. A. Nichols Moore, by Sept. 23. 

The National Boiler & General Insurance Co. (Ltd.), St. Mary’s 
Parsonage, Manchester, require additional electrical inspectors. 
Applications to chief engineer,Mr. Edward G. Hiller. See advertisement: 

A temporary assistant lecturer and demonstrator in physics is 
required for the University College of South Wales and Monmouth- 
shire. Salary £100 for the two terms. with certain fees. Applica- 
tions to the Registrar by Sept. 30. See an advertisement. 


Applications are invited for the post of general manager of the 
Bradford tramways. Salary £800 per annum. Applications to 
Town Clerk by Sept. 24. 

A principal and secretary is required for the Newry Municipal 
Technical School. Commencing salary £275, plus bonus. Applica- 
tions to the Chairman, Technical Instruction Committee, Courtney 
Hill House, Newry, by Sept. 23. 

A lecturer in industrial administration is required for the Man- 
chester Municipal College of Technology. Salary £600 a year for 
five years. Conditions, &c., from the Registrar and applications 
must be in by Sept. 22. 


Mr. H. E. Mortimer, of Crovdon, has been appointed assistant 
mains engineer to Marylebone (London) electricity department. 


Business Items. 
Mr. Leslie Miller has removed to larger manufacturing premises 
at 70, Sanderstead-road, South Croydon. Telephone: Croydon 2117, 


As announced recently, the Stanton Ironworks Co. (Ltd.) has 
absorbed the Holwell Iron Co. 

This absorption will result in Mr. J. N. Derbyshire and Mr. F. Carbutt 
(directors of the Holwell Company) joining the Stanton board, Mr. T. 
Sarson, general manager of the Holwell Company, will become general 
assistant to the Managing Director of the Stanton Company with a seat 
on the Board as assistant managing director, and Mr. F. Chambers, 
foundry general manager of the Stanton Company, will also join the 
Board in charge of the foundries of the two businesses. Mr. C. ‘R. 
Crompton is chairman, end Mr. E. J. Fox managing director of the 
Stanton Company, whilst Mr. E. Carter will be secretary. 


Plant for Sale.—Tynmouth Corporation advertises for sale a 
booster-balancer. Offers to the borough electrical engineer, Mr. C. 
Turnbull, Electricity Works, Tynmouth. 


Incandescent Electric Lamps.—We have received from the British 
Thomson-Houston Co. a new edition of their very excellent little 
handbook on standard incandescent electric lamps. : 

This is called Handbook No. 1a, and is a revised and fuller edition of 
their first lamp handbook No. 1. The universal appreciation of and the 
widespread demand for the first lamp handbook issued has caused the 
com pany to issue this second edition, giving the latest revised Association 
sales rules, terms and conditions, Opportunity has been taken to make the 
new edition more complete in respect to the definitions and terms used in 
the electric lamp trade and lighting industry. We note also an interest- 
ing and informing article on the ‘‘ Lumen,” the new unit of light rating 
for electric lamps, and its method of application in solving illumination 
problems. This article is written in popular style and is clear and con- 
vincing as to the merits of the lumen as an all-round unit of light rating. 

There is also a very complete list of photometric units, standards and 
definitions, setting forth the new units of illuminating engineering, and 
clearly defining and describing each. These new units of illuminating 
engineering should be familiar to all electrical engineers and contractors, 
as they are sure to become definite units of the lighting industry. The 
handbook is issued for the use of the electrical trade and electrical 
engineers, and copies can be obtained from the Lamp and Wiring Sup- 
plies Department, Mazda House, 77, Upper Thames-street, London, E.C.4. 


Fuel Registers.—Messrs. Ben Johnson & Co. (Etd.), Micklegate, 
York, have sent us a specimen copy of their Consumer’s Fuel 
Register, which they have just published. 

The register will enable a complete record of the gas, electricity, 
coal or other fuel consumed to be recorded week by week in each 
quarter. The Register. which is printed on stout paper, and can be 
hung on the wall, is also being issued to gar and electricity companies, 
and should prove useful in enabling a complete and correct register 
of fuel to be kept. 

Liquidations. 

The liquidator (Mr. H. de Vaux Brougham). of Steel’s Electric & 
Engineering Co. (Ltd.), 206, East India Dock-road, Poplar, London, 
E., has been released. 

Claims against the British Telegraph Instrument Co. (Ltd.) are 
to be sent to the liquidator, Mr. J. H. Webb, 177, Clapham-road, 
London, 8.W. 9, by Oct. 7. 
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Municipal Accounts. 


ae 


Aberdeen.—The accounts of the electricity department for the 
year to July 31 show net surplus £10,580. T 

Revenue was £103,316 (compared with £76,994 in previous year); 
working and special expenses were £58,502, including generation £40,145 
(compared with £31,017), distribution £1,314 (£709) and management 
£2,501 (£2,432). Coal cost £7,337 more than in previous vear. Sinking 
fund required £19,624 and interest £13,839. Units generated were 
20,276,880 (an increase of over 3,000,000) and sold or used 19,777,320. 
£10,022 has been placed to reserve. Capital expenditure is £525,614. 


Coventry.—The gross capital outlay on the tramways at March 31 
was £241,337 (£239,745), of which £23,220 has been repaid. The 
total amount of the sinking fund is £33,033. 

Last year’s revenue was £71,802 (£01,447), working expenses were 
£46,717 (£38,980), interest required £9,706 (£8,636) and sinking fund 
£6,138 (£5,988), net profit being £8,010 (£7,279). Average total revenue 
per car-mile was 17-222d. (14:239d.), and working expenses, including 
power, were 11:205d. (9-033d.) Passengers carried were 15,437,378 
(13,766,182) and car miles run 1,000,621 (1,035,683). 


Greenock.—The accounts of the electricity department were re- 
cently submitted to the Council. 

Total capital expenditure was £ 63,418, of which £111,319 has been 
repaid, while the reserve amounts to £46.497. Revenue for the past 
year was £117,588 (compared with £96,843 in previous year) and after 
providing for working expenses, capital charges, &c., the net credit 
balance is £7,561. Units generated were 29,380,791 (against 25,576,509) 
and sold 24,678,149 (21,149,458). Total maximum demand was 9,351 
(7,783) kw. 

Salford.—The net protit of the electricity undertaking for the past 
year Was £13,509 (compared with £21,353 in previous year). 

_ Revenue was £173,999 (against £156,955), and gross profit £67,698 
£70,924). A sum of £8,500 has been devoted to relief of rates. 

Sheffield.—The electric supply department’s accounts for the year 
ended March 25 show that the gross capital outlay is £2,416,685 
(increase £316,413), of which £703,942 has been repaid or in sinking 
fund. 

Revenue was £639,667 (compared with £450,087 in previous year), 
and working expenses were £372,490 (£244,371). lnterest required 
£63,780 (£55,266) and repayment of principal £70,329 (£61,519), leaving 
net profit £133,066 (£88,930). ‘he renewals and special expenditure or 
reserve and depreciation fund amounts to £338,644. Costs per unit sold 
were 0-5ld. (0:46d.) exclusive, and 0-70d. (0-68d.) inclusive of capital 
charges. Units generated were 199,522,937 (144,250,535) and sold 
172,451,007 (126,476,858). Maximum demand was 57,338 k.v.a. 
(46,493 k.v.a.). The capacity of the plant is 68,225 kw. (59,725 kw.). 
Motors connected aggregate 97,841 H.P. (79,551 H.p.).; the total number 
of consumers is 7,722, an increase of 166, and total connections are equal 
to 133,149 kw. (113,873 kw.), and there are applications in hand for 
26,855 kw. 

The report of the Electric Supply Committee states that considerable 
progress has been made with the emergency power station. The de- 
partment was responsible for the installation of 6,356 H.P. of motors out 
of a total of 18,291 H.p. connected during the year. 


City Notes. 


——a A 

ANGLIAN ENGINEERING CO. (LTD.)—‘he annual general meeting was 
held at Stowmarket on Sept. 7, Mr. L. Tibbenham presiding. It was unani- 
mously resolved, after allowing for depreciation, reserve for bad debts, 
and directors’ fees, to pay a dividend of 6 percent. to all shareholders. A 
vote of thanks was passed to the chairman for the successful working of 
the company, this being the first dividend paid since its formation in 1898. 

BRITISH ALUMINIUM CO. (LTD. )—The directors recommend a dividend 
at rate of 8 per cent. per annum (less tax) on the ordinary and at rate of 
6 per cent. per annum (less tax) on the preference share capital for the 
six months to June 30. 

BRITISH INSULATED & HELSBY CABLES (LTD.}—.\1n interim dividend 
of 3ł per cent. (9d. per share), less tax, has been declared on the ordinary 
shares. 

BROMLEY (KENT) ELECTRIC LIGHT & POWER CO. (LTD.)—.\n interim 
dividend at rate of 4 per cent. per annum (2s. per share), less tax, has been 
declared on the ordinary shares for the past half-year. 

EASTERN EXTENSION AUSTRALASIA & CHINA TELEGRAPH CO. (LTD.) 
—The directors have declared a second quarterly interim dividend of 
3s. per share, pavable (tax free) on the 15th prox. in rexpect of the 
profits for the year ending Dec. 31, 1918. The share register will be 
closed from Oct. 7 to l4 inclusive, 

FALK, STADELMANN & CO. (LTD.)—'i'he last annual return (to Oct. 23, 
1917) shows that 88,560 ordinary, 66,200 B and 238,180 preference shares 
had been issued out of the nominal capital of £410,600 in 90,000 ordinary, 
68,000 B and 252.000 preference shares of £1 each, £239,610 had been 
paid in cash on 47,810 ordinary, 10,200 B and 181.600 preference, and 
£153,330 was credited as paid on the remainder. There were no deben- 
tures. In the list of shareholders the company appeared as holder of 
28,080 ordinary and 50,367 preference of its own shares, all but 1,000 
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preference of these being shares formerly held by Bernhard Thurmaver, 
of Nurnberg, and the other 1,000 preference being those formerly held 
by Mrs. Pauline lsrael, of Hochberg. All these shares were vested in the 
Public Trustee and transferred to the company. At the date of the 
return the directors were Max Falk (now a British subject, formerly of 
Wurtemberg), Louis Thurnauer (a British st bject of Bavarian origin), 
Victor Falk (now a British subject, formerly of Wurtemberg), and A. R. 
McClelland and I. F. Blackburn (both British by birth), A. R. MoClelland 
is the manager and I. F. Blackburn is the secretary. Early in 1917 the 
company adopted amendments to its articles of association, in the usual 
form approved by the Board of Trade, for excluding foreign control. 

MACKAY COMPANIES.—A dividend of 14 per cent. ($1} per share), 
less tax, has been declated on the common stock for the quarter, payable 
Oct. 1. 

MADRAS ELECTRIC TRAMWAYS (1904) (LTD.)—In respect of profits 
for year to Dec. 31, 1918, interim dividends of 6 per cent. per annum on 
the preference and 8 per cent. per annum on the ordinary shares have 
been declared. 

REES ROTURBO MFG. CO. (LTD.)—Subject to final audit, the avail- 
able balance at Sept. 30, 1917, is £66,730. After adding £18,000 to 
depreciation reserve and placing £25,000 to general reserve, it is proposed 
to pay dividends on the preference shares for the two years and two 
months to Dec. 31, 1911, at 5 per cent., absorbing £6,587, and to carry 
forward £17,143. The directors deny the rumour that they are 
negotiating for the sale of the business or works at. Wolverhampton. 

RICHARDSONS, WESTGARTH & CO. (LTD.)—At the meeting last week 
the motion to adopt the report and balance-sheet was rejected. Mr. 
S. T. Coulson argued that the balance-sheet justified his attitude, and 
several shareholders protested against so large a sum as £168,000 being 
placed to depreciation. 

SHAWINIGAN WATER & POWER CO. (LTD.)—A quarterly dividend 
of 1}? per cent. per annum has been declared for the quarter ended 
Se ptember. 

SIR W. G. ARMSTRONG, WHITWORTH & CO. (LTD.)}—The directors 
have declzred an interim dividend on the ordinary shares of 5 per cent.. 
free of tax up to 5s. in the pound. i 

VICKERS (LTD.)—Mr. Albert Vickers, who has been associated with 
the company for 64 years, has resigned his position as chairman ofthe 
board, and Mr. Douglas Vickers has been elected to succeed him. Mr. 
Albert Vickers will remain associated with the company in a consul- 
tative capacity. 

WESTERN UNION TELEGRAPH CO. (LTD.)—A querterly dividend of 
1? per cent. has been declared. 


The Round Table. 
By “kVA.” 
EVENT OF THE WEEK.—The prcfits of the National Kitchens 
(which have badly got up the noses of the unpatriotic restaurateurs}! 
* * * * 


Thus a writer in the “ Financial Times ” :— 

‘The major part of Great Britain's coast possesses cliffs. By con- 
structing a reservoir on the crest of every cliff above 100 ft. fed by a 
‘main’ from the sea, and erecting a number of small windmills to 
pump the sea-water into the reservoir it can be kept full, giving a steady 
90-ft. pressure to a turbine driven dynamo. Our coast is famous for 
its air currents, let us use them and save millions of pounds annually 
at a comparatively small initial outlay and upkeep. Here is a chance 
for capital to help England and make profit.” 

Or, as they would say at the front. t That’s the stuff to gie ’em!” 

* * * * 

Replying toa correspondent, I think I may safely say that though 
the Igranic coil winding machines produce pancake coils they can 
be used on other days than Shrove Tuesday ! 

* * * * 


Thirty-Seven Years Ago. 
[From THe ELECTRICIAN, September 17, 1881.] 

THOUGHTFULNESS.— It is reported that the steamer ‘ Faraday.” 
now laying the mid section of the new Atlantic cable, having had 
several articles of gear washed overboard, the captain telegraphed 
home via the cable that no uneasiness need be felt if such articles 
were picked up. 

THE TRANSMISSION OF POWER.——A prize of 1,000 marks (equal to 
about £50) is offered by the Electrotechnischer Verein, of Berlin, for 
the best essay on the transmission of power by electrical and mecha- 
nical means. Essays must be sent in before the lst October, 1852. 
Further particulars as to the conditions of the competition, &c., can 
be obtained from Herr Julius Springer, Electrotechnischer Verem, 
Berlin. 

ELECTRICITY AND CoAL.—Speaking at a banquet given to some 
members of the British Association at Whitby the other day, Sir 
George Elliot, Bart., M.P., referred to the probable exhaustion of our 
coal supply, and to electricity as the probable motive power of the 
future. He thought, also, that we might look forward to applying 
the fore of water as a substitute for coal, in combination with elec 
tricity, compressed air and hydraulic appliances. 
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Notes. 


The Ethics and Psycholegy of Strikes. 


Our readers will remember that a Committee was appointed 
recently under the chairmanship of Mr. Justice McCARDIE to 
inquire into the causes of the Coventry strike, which was 
primarily caused by the embargo on skilled labour. It appears 
from the evidence that the embargo scheme was necessary in 
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the national interest, and we do not think there was ever a. 


reasonable doubt on this point. There were, however, two 
things which were wrong. The first mistake was the christen- 
ing of the regulation with an absurdly imposing name ; and 
the second was the putting into force of the regulation before 
it was properly explained. To the detached reader these will 
seem to be trivial causes. The name is not such that should 
arouse very great misgivings, though it savours of the pompous 
language occasionally used by State officials. The object could 
have been described in simple language. But seeing that such 
trivial causes give rise to a strike it becomes clear that the 
men engaged on munitions are in a state of nervous tension. 
Whether this is due to overwork or to the natural tendency 
to lose a balanced view in time of war, we do not know. Con- 
sidering that the movement in favour of restriction of hours 
has been very marked since the abolition of Sunday work, 
and the holding of inquiries into industrial unrest, it seems 
that overwork should not be the cause. Whatever the reason, 
it appears to us that the Government would do well to inquire 
a little further. There is, however, a paragraph in the Report 
which gives some clue as to the origin of disputes of this kind. 
The Committee state :— 

Although the majority of thcse who stopped work are in evory way 
anxious to maintain the output of munitions there is evidence that a 
small section of the community, not confined to the ranks of labour, 
is hostile to the constitution and the procedure of trade union organi- 
sation in this country and desires to take advantage of the causes of 
imtation to bring about, if possible, a stoppage of work for other 
Teasons than the redress of immediate grievances. 

This conclusion displays a lack of responsibility in the rank 
and file which is very regrettable. It has been noticeable on 


several occasions, as, for example, during the strike at Barrow. 
There is a lack of independent thought and action on the part 
of the responsible men, as distinct from a minority of the rank 
and file who are irresponsible. 


The Railway Strike. 

ANOTHER illustration of this attitude has unfortunately 
arisen during the present week. The railwaymen appealed for 
a further rise of 10s. per week and have been granted a rise 
of 5s. It appears that their total rise in wages during the war 
has amounted to 120 per cent., whereas the cost of living has 
risen to the extent of 110 per cent. The present award carries 
with it machinery for automatically raising the wages if the 
cost of living rises still more. The award has been accepted 
by the responsible officials and also accepted by the rank and 
file, though in many cases under protesi, except for 10 men 
at some small centre in South Wales. Yet the action of those 
10 men has been sufficient to lead to a strike which may have 


“very serious results. We fear the idea is gaining ground that 


those in indispensable services can demand any wages they 
like, and at the same time there is the erroneous view that the 
cost of food can be reduced by a stroke of the pen. .One of 
the great objects of trade unions is to render collective baz- 
gaining possible. Such bargaining, however, is rendered quite 
impossible if the awards given in arbitration are to be binding 
only on the employers and may be thrown over at once by the 
employed. There would be a great popular outcry (and quite 
rightly) if an award at any time were refused by the employers 
and followed by a lock-out. We have every sympathy with 
the legitimate claims of labour, but it must be remembered 
that labour is only one part of the public, and the demands 
on the part of labour cannot be carried through successfully 
if public sympathy is lost by the demands being of an un- 
reasonable nature. Excessive prices obtained through the 
critical needs of the nation are profiteering, be they by 
capitalists or by labour; and in so far as they are permitted 
the general public (and notably the workers) will be the poorer 
when the days of peace return and we have to face normal, 
instead of highly artificial, conditions once more. As we go 
to press we learn that the strike is collapsing, owing to the 
strong action of the Government. We are relieved that such 
action has been taken, for any other course would have 
meant nothing less than mob rule. 

A Reader’s Complaint. , 

-Is these days of paper shortage and restrictions on space 
it is more than usually difficult to cater for all readers of 
THE ELECTRICIAN. Probably the tastes of our readers are 
more varied than those of any other journal. Some are 
interested in heavy engineering, others in lighter branches 
and some in questions of measurement ; then, again, there is 
the commercial side, of no less importance, and when all these 
aspects are suitably treated there is still pure science, which 
must not be neglected, and even abstruse speculation. There 
is the standing difficulty that some readers are rather specialised 
in their views and are, therefore, only interested in one parti- 
cular line, and to these it may seem that space in any other 
direction is not usefully employed. There, may be „some 
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readers, for example, who feel that the space we have devoted 
to Mr. A. C. CreHoREsS Paper on “Some Applications of 
Electromagnetic Theory to Matter ” has not been well utilised. 
In this connection we have been interested to receive a letter 
from Mr. J. Sayers, which appears in our Correspondence 
columns. This letter is not only a testimonial to the value 
of the Paper, but even takes us to task for not dealing with 
it more liberally. The point of view of Mr. Sayers is that 
practical electrical engineers do not get time in which to study 
such subjects and consequently it is important that they 
should at times have an opportunity of reading a compre- 
hensive article summing up and explaining the position of 
an abstruse subject. Mr. SAYERS goes so far as to say that 
he would have liked other articles to have been altogether 
omitted from THE ELECTRICIAN so as to permit of Mr. CRE- 
HORE'S Paper being published in one complete instalment, 
thus allowing it to be read with the greatest ease. We are 
glad to find that our own judgment on such matters is to a 
large extent supported by an engineer of Mr. Sayers’ practical 
experience. It is very seldom in these days that we are able 
to give an article of any great length without abbreviation. 
‘The fact that we gave Mr. CREHORE'S Paper practically in 
full is evidence that we considered it to be of more than 
usual value. On the other hand, we cannot lose sight of the 
fact that there are readers of all kinds for whom we have to 
cater, and it is for this reason that we found it necessary to 
give this Paper in several instalments. We fully agree that 
it is highly desirable to keep in as close touch as our leisure 
will permit with advances in theoretical physics, more par- 
ticularly when they are of a fundamental character. The 
structure of the molecule may, for the moment, seem to be of 
small consequence to some of us. The fact remains, however, 
that the better our knowledge of molecular structure the more 
likely it is that we shall be able to make progress in the 
utilisation of matter along new lines. He would be a rash 
man who would say in these days that the speculations of the 
pure scientist would lead to nothing of commercial value. 
The subject of radio-activity is a case in point, and shows the 
desirability of occasionally putting on one side the life’s task 
so that some idea can be gained of the broad landscape, and 
even of the distant horizon, around us. We must do what we 
can to follow these developments, and, as far as THE ELEC- 
TRICIAN is concerned, they will be presented from time to 
time. For the moment we live in an age of compromise, 
which renders good service difficult, but we look forward to 
the day when there will once again be greater freedom. 


The Efficient Use of Fuel in the Future. 


WHILE so much attention is being given to what may be 
termed improvised fuel-economies in order to meet the present 
emergency, it is of interest to turn to the much wider problem 
of more efficient utilisation of fuel resources in the future. 
Most of the measures that can be suggested under this head 
are too far-reaching to be considered at present, but some 
data given by Mr. E. W. Rice in one of a series of articles 
on the subject in the “ General Electric Review ” (U.S.A.) 
give a very vivid idea of the waste that has taken place in 
the past, and is, indeed, still proceeding. Among other facts, 
he points out that frequently 40 per cent. or more of the coal 
in a mine can never reach the market. Present procedure 
often results in the flooding or caving in of mines from which 
only the better grades of coal have been taken. Thus, in the 
United States, the wastage for the year 1917 might be assessed 
at 300,000,000 tons. Similarly the Bureau of Mines estimates 
the continuous waste of petroleum through leaky tanks and 
other opportunities for evaporation, at 10 per cent. of the 
total production and 60 per cent. of the estimated war needs. 


THE ELECTRICIAN. 


SEPTEMBER 27, 1918, 


In the case of natural gas the waste in the past has been 
almost beyond computation. Vast quantities have been lost 
through the indifference of those searching primarily for 
petroleum, and ignoring the gas from the wells, and through 
inability to cope with the high pressures when reservoirs were 
tapped. Even these losses, however, are small compared with 
the appalling loss from burning wells. Hundreds of millions 
of cubic feet have thus been destroyed daily. As late as 1913 
in the Oklahoma field alone the yearly waste amounted to 
100,000,000,000 cubic ft. Finally, the wastefulness of the 
present methods of using forest products is a by-word. In 
lumbering operations it is estimated that one-quarter of the 
timber cut, and at the mills at least another quarter of the 
original forest oytput, is sacrificed ; by the time the finished 
product is available fully 60 per cent. of the original growth 
has been ruined for commercial use. These facts afford con- 
vincing evidence of the improvident way in which natural 
resources are being utilised. One of the lessons of the war, 
and the period of scarcity which may be expected to succeed 
it, will surely be the application of science to this field, and 
the development of more efficient methods. 


National Association of Supervising Electricians.—Mr. J.S. 
Highfield will deliver his presidential Address on October 1. 
National Union of Scientific Workers.—The first general 


‘meeting of the Union, which will determine its constitution and 


place it.on a permanent basis, will be held in London in--the 
last week of October. The secretary of the Union is Mr. 
Norman Campbell, North Lodge, Queen’s-road, Teddington. 


Electric Welding for: Shipbuilding.—The secretary of 
“ Lloyd’s Register of Shipping” states that with regard to 
the use of electric welding for ship construction, the Committee 
of Lloyd’s Register, who have already approved of one system 
of electric welding, are prepared to consider applications from 
any electric welding companies to have their processes recog- 
nised by the Society, and to have their names inserted in a 


list of companies whose processes have been approved, as 


fulfilling the Society’s conditions. 


London School of Economics.—On Monday, Oct. 28, at 
8 p.m., Dr. A. D. Denning will begin a course of three lectures 
on “ Scientific Factory Management.” A course of five public 
lectures is also to be given on Wednesdays, Oct. 9, 16, 23 and 
30 and Nov. 6, on “* Cost Accounts and Efficiency Methods.” 
The first will be given by Mr. M. Webster Jenkinson on 
“ Costing as Applied to National Factories,’ and the last 
lecture will be given by Mr, A. G. Seaman, managing director 
of the British Westinghouse Co. 


The Electric Lamp Industry in France.—In a recent 
communication to the ‘‘ Bulletin ” of the Société Internationale 
des Electriciens, Mr. A. Larnaude remarks that the present 
capacity of French glow-lamp factories amounts to 15-20 
millions of lamps per annum, but this figure might be doubled 
in the near future. The tonnage required for the transport 
of materials needed in this industry is small, and one ton of 
the ore will provide sufficient material for 3,000,000 lamps. 
An important element in the manufacture of gas-filled lamps 
has been the production of argon required for the smallet 
types. This gas is now being made in considerable quantity 
by the process of Mr. Claude. 


Electric Welding of Cast Iron.— Under the present heavy 
demands upon the locomotive equipment of American railways. 
it is remarked in the “ Engineer,” great saving of time and 
cost are effected in repair work by using electric arc welding 
to repair cracks and fractures in large castings which other- 
wise would have to be scrapped and renewed. Thus, cvlinder 
castings which cost, say, £200, and the renewal of which might 
cause long delay, may now be patched by welding at a cost 
of £10 to £20, and the work can be done in a few days. The 
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fracture is widened out to a V section by a pneumatic chisel, 
the steel studs are screwed into the sides, and the space is then 
filled up with new metal by the metal electrode process, the 
new metal being extended as a pad over the outside of the 
cylinder wall. Where pieces are broken out, a piece of wrought 
iron of the same thickness as the flange can be cut to fit and 
fill the gap, and then welded in place. In a case of fracture 
in the valve ports, which could not be reached from the out- 
side, a piece was cut out of the steam chest wall by an oxy- 
acetylene torch to give access for electric welding. When 
this work had been completed a wrought iron plate was cut to 


fit:the hole, and welded into place in the wall of the steam 
chest. 


Coal-Saving and the Electrification of Railways in 
Switzerland.—Switzerland, in common with most countries, 
is suffering severely through the shortage of coal. It is esti- 
mated that in normal circumstances about 300,000 metric 
tons are consumed monthly. At present, however, only 
about 160,000 tons are received from Germany, and of this 
practically only 86,000 tons are available for general use. 
Some help has been obtained from the extended use of peat 
and wood, and the development of anthracite workings in the 
Valais, but a vast shortage remains. An article in the“ Revue 
Suisse d’Exportation ” therefore asks whether the time is not 
ripe to consider the electrification of the Swiss railways, and 
the substitution of hydraulic power, converted to electricity, 
in place of coal. At present only about half the potential 
water-power of the country (estimated at 2,000,000 H.P.) is 
used. Already electrical power is used on certain sections of 
railway, and it will shortly be employed in the Simplon and 
St. Gothard tunnels. It is calculated that if complete electri- 
fication were resorted to the aggregate saving from all sources, 
might be as much as 80,000 tons per month. 


The “Industrial League Journal.”’—It is not often in 
these times that one has to record the appearance of a new 
journal (and when we do we generally find there is ground 
for criticism), but it will be generally agreed that the * Indus- 
trial League Journal,” the first copy of which we have Just 
received, has a special reason for its existence. The Journal, 
as the organ of the Industrial League, is concerned with the 
promotion of better relations between masters and men in 
industry—a need, the urgency of which is being strikingly 
illustrated by current events. The Journal contains an intro- 
ductory article by the Rt. Hon. G. H. Roberts, M.P., Minister 
of Labour, and Mr. H. G. Williams discusses the possibilities 
of increased industrial production. The constitution and 
aims of the League are set forth in the editorial notes. There 
8 also an account of a recent conference on “ Workshop 
Committees.” We notice that the Executive Committee of 
the League contains representatives of several influential 
trade unions as well as prominent manufacturers and business 
men, and we need hardly point out the necessity of securing 
adequate support from Labour for the success of a scheme of 
this kind. The Journal is published from the offices of the 
Industrial League, at 56, Victoria-street, London, whence 
fuller information of its aims and objects can be obtained. 
A strong appeal, which we gladly endorse, is made for further 
support, so that the work of the League may be extended. 

Industrial Reconstruction Council.—Last Tuesday a con- 
ference was held by the Industrial Reconstruction Council on 

Trade Boards,” when the chair was taken by Dr. W. Garnett, 
and the subject: was introduced by Mr. J. J. Mallon, secretary 


of the Anti-Sweating League and a member of the Whitley 

ommittee. 
es MALLON remarked that the idea cf Trade Boards could be traced 
k to a page of J. S. Mill’s book on “‘ Political Economy,” in which he 
showed that an industry in which the workers were insufficiently paid 
Mag a source of weakness rather than of strength to a country. The 
rade Boards Act was passed in 1909 to deal with cases of exceptionally 
Ow wages, ag it was realised that the views expressed by Mill were 
reap Two methods of fixing wages were possible. Either they could 
= xed by some outside authority, or they could be fixed by the industry 
oe The latter was the better plan, as it would be very difficult 
oh orce a wage that was not supported by public opinion in the par- 
r trade. In the Trade Boards Act this mstter was left to negotia- 
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tion, and in the opinion of the lecturer the method so adopted was good.’ 
Such boards were set up in industries which were only poorly organised, 
and a neutral chairman was appointed by the Government in each case. 
This chairman did not attempt to decide what wages should be given, 
but he took evidence on both sides, and thus enabled an agreement to be 
reached. The Trade Boards as originally set up had no power to fix 
hours or conditions of work. On the other hand, they sent inspectors 
to all factories, and this action led to improved efticiency through the 
suggestions the inspectors were often able to make. Further, the holding 
of these inquiries led to organisation, and thus rendered Industrial 
Councils possible. As an instance of what had been accomplished, the 
lecturer mentioned Cradley Heath. The original deplorable conditions 
were well known to the public, and it had been generally agreed that such 
conditions should not exist ; but the difficulty was that no one employer 
could act alone, and there was no organisation of employers to act jointly. 
The effect of the Trade Board was to bring the employers togethor, and 
they so altered the rates that the net earnings per woman were increased 
immediately from 4s. to 10s. 6d. per week, and further increases were 
made subsequently. It was found that the industry did not suffer ; on 
the other hand, the people of Cradley Heath became relatively prosperous. 
According to the new Act, Trade Boards have power to regulate the 
training of young people. They can fix rates for overtime, and they can 
see that the workers get a minimum income as distinct from minimum 
wages (that is, deductions are not made except for absence from factories). 
Further, the Boards can make recommendations to Government Depart- 
ments. 

The first of an important series of lectures arranged by the Industrial 
Reconstruction Council will be held in the Saddlers’ Hall, Cheapside, 
E.C. 2, on Wednesday, Oct. 2. The chair will be, taken at 4.30 by 
the Rt. Hon. G. N. Barnes M.P. and, an address on Commerce and 
Industry after the War will be given by the Rt. Hon. Sir Albert Stanley, 
M.P., President of the Board of Trade. Applications for tickets should 
be made to the Secretary, I.R.C., 2 & 4, Tudor-street, E.C. 4. 


t 
Obituary. 

A. S. EssLEMONT, C.B.E.—The death is announced of Mr. A. S. 
Esslemont, C.B.E., late Controller of the Optical Munitions, Glass- 
ware and Potash Production Department of the Ministry of Mu- 
nitions. On the creation of the Ministry of Munitions in 1915 Mr. 
Esslemont offered his serviccs as a volunteer. l 

ALD. G. Howartu.—The death is announced of Ald. Geo. Howarth 
who was chairman of the Manchester Electricity Committee for some 
years, and a member of the Committee from 1901 until 1910. 


DEATH ON ACTIVE SERVICE.—We regret to learn that Flight-. 
Cadet J. E. Denton (R.A.F.), the eldest son of Mr. E. Denton, 
borough electrical engineer of Pudsey, has been killed as the result 
of a flying accident. 


Personal. 


In our issue of Aug. 23 we announced that. the Distinguished 
Flying Cross had been awarded to Capt. W. Wedgwood Benn, D.S.O. 

In the official announcement issued by the Air Ministry, Capt. Benn is 
described as a gallant observer of exceptional ability, and in the official 
record of the service for which the award was made it is stated that, 
after setting out on a bombing raid, the scout machines assigned to act 
28 an escort became separated, and it then became necessary for the 
bombing planes to proceed on their task without support. Capt. Benn’s 
machine took the lead, followed by three other bombers, and succeeded 
in dropping his bombs (direct hits) on an enemy aerodrome. On the 
return journey the bombing machines were attacked by several enemy 
scouts, which were eventually driven away. Recently this officer 
organised and carried out a special flight by night over the enemy’s lines, 
in most difficult circumstances, with conspicuous success. He has at all 
times set a splendid example of courage. 


Arrangements for the Week. 
FRIDAY, Sept. 27th (to-day) 7 
MUNICIPAL TRAMWAYS ASSOCIATION. 

IO a.m. At the Town Hall, Leicester. Conclusion of annual 

meeting. l 
: JUNIOR INSTITUTION OF ENGINEERS. 

7.30 p.m. At 39, Victoria-street, London, S.W.1. Paper on ‘‘ The 
Most Important Piece of Machinery in the World,” by Mr. P. 
Marshall. 

TUESDAY, Oct. 1st. 
JUNIOR INSTITUTION OF ENGINEERS, NORTH-EASTERN SECTION. 

7.15 p.m. At the Mining Institute, Neville-street, Newcastle. 
Annual General Meeting. 

FRIDAY, Oct. 4th. 
INSTITUTION OF MECHANICAL ENGINEERS. 

6 p.m. At the Institution of Civil Engineers. Annual Thomas 
Hawksley Lecture. ‘‘The Experimental Study of the Mecha- 
nical Properties of Materials,” by Dr. W. C. Unwin, F.R.S. 
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Temperature Indicator for Transformer Winding.’ 


By V. M. MONTSINGER and A. T. GHILDS. 


Until it became usual to operate transformers continuously at 
maximum capacity, it was not important to know the internal tem- 
perature of the windings. The observation of the maximum oil 
temperature was generally sufficient, because the danger point 
was only approached for a short interval. Until within the 
last two or three years apparatus transformers were operated for the 
greater part of the time with a 40°C. rise, although during short-time 
overload periods a temperature rise of either 55°C. or 60°C. was 
allowed, the 55 deg. rise applying to all transformers excepting those 
for railway work. This method of rating railway transformers is 
still used and recognised by the A.I.E.E. 


Connections 
obcd'shown 
in bridge 


forrr 
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Fic. 1.—SIMPLIFIED CONNECTIONS OF ALTERNATING-CURRENT 
TEMPERATURE INDICATOR. 


~ With the present method of rating transformers, namely, to 


operate continuously with a 55°C. rise, a few degrees varia- 


tion from the allowable rise in temperature will have a marked 
effect on the life of the transformer. Hence, determination of the 
internal temperature not only protects against overheating, but may 
permit greater output with safety. An increase of approximately 
1 per cent. in the kilovolt-amperes capacity of self-cooled trans- 
formers can usually be obtained for each degree that the ambient 
temperature is below 40°C., without exceeding the normal hot-spot 
limit. The same approximate rate of increase in capacity applies to 
water-cooled transformers for each degree that the temperature of the 
ingoing water is below 25°C. Due, however, to variations in the 
design charcteristics of transformers, such as the ratio of iron loss 
to copper loss, or the ratio of maximum to average temperature, it is 
unsafe to take advantage of the cooler ambient temperature unless 
there is a dependable means for determining the maximum tem- 
perature of the windings. On the other hand, if the temperature 
of the ingoing cooling water is 15°C., the amount of water can usually 
be reduced, without exceeding a safe hot-spot temperature, to one- 
oO the amount that would be required if the temperature were 
l The following are the most important advantages in knowing the 
internal temperature of a transformer during operation. 

1. The insurance against damage from overheating. This should 
prolong the life of the transformer. 

2. The ability to increase the output or capacity of the trans- 
former. . | 

(a) When the ambient temperature is below normal. o 

(b) When short-time overloads arc required. ~ 

(c) When the difference between the hot-spot and the average 
temperature is negligible. S 

3. The possibility of conserving the cooling water for water-coole 
transformers. 

(a) When the temperature of the ingoing water is below 25°C. 

(b) When the load is below normal. 


In devising a method of observing the hot-spot temperature of 
transformers, it is necessary to bear in mind the difficulty of placing a 
thermometer, thermo-couple, or resistance unit close enough to the 
winding to determine the temperature of the copper without sub- 
jecting the operator to the danger of these potentials. If a resistance 


`- * Abstract of an article in the “ General Electric Review ” (U.S.A.). 


unit be sufficiently insulated from the transformer windings the 
difference in temperature between it and the windings would be too 
great. If the internal temperature of the transformer windings is to 
be accurately observed with safety, the resistance unit must be 
embedded in the windings and insulated from the temperature- 
indicating instrument. This prevents the use of direct current for 
energising the resistance unit. Alternating current, therefore, must 
be used. 

One method is to place a non-inductive resistance unit between 
turns of the transformer windings, and to force a current through 
it from the secondary winding of an insulating transformer, whose 
primary winding is excited from any source of constant potential. 
The current will then change as the resistance (or temperature) of the 
unit changes. An ammeter in the circuit could be calibrated to read 
directly in degrees, The scheme, however, requires perfect voltage 
regulation, which may be prohibitively expensive. 

Another proposed scheme is to create, outside the transformer 
windings, an artificial hot-spot which shall have the same tem- 
perature as the actual hot-spot. The artificial hot-spot is heated 
with current from the secondary winding of a current transformer 
whose primary winding is connected in series with the load current. 
The temperature of the artificial hot-spot is therefore a function of 
the load current, and a thermo-couple or resistance unit may be 
safely embedded in it. 

The successful operation of the foregoing scheme necessitates that 
two conditions be fulfilled. First, the artificial hot-spot must be 
designed to be the same as that of the transformer under constant 
conditions ; second, the artificial hot-spot must duplicate the 
actual hot-spot temperature for all rapid variations in load. The 
first condition can be approached fairly closely, but it is practically 
impossible to meet the second. There are other schemes which have 
been proposed, but the preceding seem to be the most common. 

The primary requisites for the succcssful operation of any tem- 
perature-indicating instrument are that the instrument must be 
safe, simple in operation, and must indicate continuously, 
correctly and permanently the maximum internal temperature of 
the windings. The General Electric Co. have developed a tem- 
perature indicator for transformers which meets the requirements. 
It is suitable for any type of winding operating at any voltage up to 
approximately 27,000 volts, which can no doubt be increas¢d as more 
experience is gained. 


These contacts must Make 
M\First and ‘Break Last 


Fic. 2.—CoMPLETE DIAGRAMMATIC SKETCH 
OF CONNECTIONS FOR ALTERNATING- COURRENT 
TEMPERATURE INDICATOR. oe ee 
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The scheme employs what is essentially a four-arm bridge. Two 
arms of the bridge, Fig. 1, are formed by the secondary winding of a 
potential transformer ; the third arm by a constant resistance, R ; 
and the fourth arm by the primary winding of a transformer whose 
secondary winding is connected to a non-inductive copper resis 
tance, R, which is embedded in the winding of the transformer 
whose temperature is to be measured. 


HE ER 
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An alternating E.M.F. E is applied to the primary winding of the 
potential transformer ; and a second E.M.F., E’, is induced between 
the points a and b. Between these two points are three circuits, two 
of which, acò and adb, form the bridge, and the third, ab, is the fixed 
coil circuit of a separately excited dynamometer, D. As the tem- 
perature of the transformer changes, the resistance of the copper unit 
changes, thereby affecting the balance of the bridge. The dynamo- 
meter, with its movable coil connected across the points de, denotes 
in degrees Centigrade the amount that the bridge is out of balance. 
It has been found necessary to add certain features for protection and 
convenience In switching, &c. A complete wiring diagram is shown 
in Fig. 2, the various parts shown in this diagram being :— 

The indicating instrument 1, having its scale graduated in two- 
degree divisions from 20°C. to 140°C. lts external appearance is the 
same as other meters of this type. 

Parts 2, 3 and 4 are fixed resistances located in perforated cases, 
mounted on the back of the switchboard. Part 4 is used simply to 
determine whether the meter is working properly. If the plug 
switch 9 is placed in the first set of receptacles, the checking resis- 
tance is substituted for the transformer 6 and its accompanying 
copper resistance unit 5. The resistance of 4 is of such a value as to 
cause an indication of 80°C. providing the indicator is working 
correctly. 

The copper resistance unit 5 consists of two insulated copper 
wires wound spirally about a flat insulated copper core and joined 
together at one end of the unit, which makes it non-inductive. The 
unit is from 20 ft. to 25 ft. in length, and is placed either between the 
turns or the strands of the coil, depending on whether one or more 
than one strand per turn is used. 

To prevent the resistance unit forming a floating conductor (elec- 
trically speaking) in the transformer, one point of the unit is solidly 
connected to the adjacent conductor of the main coil. The potential 
of the unit being the same as that of the adjacent conductor, it is 
necessary to use only a light insulation ; and since it is placed be- 
tween two equi-temperature conductors, it assumes the temperature 
of these conductors. In the original article the design of the resis- 
tance unit is described in detail. 

By giving special attention to the transformer design heating con- 
stants, it should not be necessary to place a resistance unic in both 
the high-voltage and low-voltage windings. The high-voltage wind- 
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ings do not necessarily run warmer than the low-voltage windings. 


The designer can vary the relative temperature of the windings, and ` 


consequently can make the condition such that the temperature of 
the high-voltage winding will not exceed that of the low-voltage 
winding. One resistance unit placed in the low-voltage windings of 
each phase should therefore be sufficient. 

Part 6 is a special transformer used for insulating the resistance 
unit from the indicating meter. This transformer is mounted under 
the oil of the main transformer. One of the leads from this insu- 
lating transformer to the pancl is dead grounded inside the trans- 
former tank, so that the operator is always protected. 

Part 7 of Fig. 2 is a standard type of potential transformer used 
for exciting the bridge. Obviously the reading of the meter used will 
change with a change in the exciting voltage, except when the bridge is 
balanced, which occurs at the most important temperature (approxi- 
mately 100°C.). Asthe temperature varies from 100°C., the error due 
to changes in voltage increases. To correct for this, the primary side 
of the potential transformer is provided with several five-volt taps, 
which, by means of the dial switch 10, permits the operator to 
adjust the secondary voltage to within about 2-5 per cent. of its 
designed value. If this adjustment is made, the errors due to a volt- 
age change at any temperature are small ; and at a temperature in 
the neighbourhood of the balancing point of the bridge negligible. 

A four-pole single-throw switch 8 is provided for interrupting all 


‘circuits leading to the panel. 


The transfer plug switch 9 is used to transfer the meter from one 
transformer to another. Both switches are so arranged that the 
excitation is disconnected before the variable arm of the bridge is 
broken. The panel can be provided with a number of receptacles, 
so that the same equipment may be used for a number of trans- 
formers. 

The leads 11 from the transformer bank to the panel are twin- 
conductor cable and may be any length providing their resistance does 
not exceed approximately 1-25 ohms. It is interesting to note that 
the insulating transformer affords a means for multiplying the resis- 
tance of the copper unit, which allows its equivalent resistance to be 
made large compared with the resistance of the leads in this arm of 
the bridge. This permits of a considerable variation in the resist- 


ance of the leads without seriously affecting the accuracy of the 
meter. 


\ a 


Experimental Examination of the Arc in Gases 
under Pressure.* 


By W. MATHIESEN. 


The first. tests were carried out in oxygen: the air contained in 
the pressure vessel was partially removed by a pump till it reached a 
pressure of 50 cm. of mercury, and oxygen was then admitted till 
the normal pressure was reached. The mixture of air and oxygen 
was then allowed to escape through a cock, while fresh oxygen flowed 
in. After a time the pressure vessel was considered to contain 
oxygen sufficiently pure for the purpose of the experiment. Oxygen 
was, however, further admitted during the test in order to decrease 
the proportion of impurities. The carbons were so placed that the 
positive was horizontal and the negative was at an obtuse angle to 
it. The one was a cored carbon of 10 mm. diameter, and the other 
a pure carbon. The current was 10 amperes. Fig. 1 shows that 
with constant electric pressure, the length of the arc decreases with 
increased gas pressure. The voltage across the are was 42. At 
higher pressures between 50 and 60 volts the arc was very unsteady, 
and sometimes the arc was altogether interrupted. It seems that 
in consequence of the rapid burning of the carbons the gases have a 
considerably increased conductivity. As the gas pressure increased 
the steadiness of the arc decreased for pressures above 42 volts. 
For pressures below the normal, say at 40 cm. of mercury, it was on 
the other hand very steady, just as in an ordinary attenuated atmo- 
sphere. Of course, the carbons burnt away very fast. Considerable 
lengths of the carbons glowed, and this caused rapid changes in the 
shapes of the tips. The negative carbon burnt away to a sharp 
needle-tipped cone. At two atmospheres the carbon consumption 
is at least four times as great as in air. After the current was cut 
off the tips glowed for many minutes. The arc is not bright ; there 
8 a small blue flame at the tips, which passes into a visible flame 
at a higher level. This is a chemical flame and increases the con- 
ductivity. The colours of the arc in oxygen are very similar to 
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_* Abstract of an article in the “ Elektrotechnische Zeitschrift,” 
No. 49, 1917. 


those in air; in Fig. 1, a is the core of dark violet, d is the dark 
zone ; g is the mantle of the flame, which at the beginning is green, 
but with increased pressure of the gas becomes a yellowish-green. 
The parts at b and c are bright blue. If the current and voltage 
are kept constant at 10 amperes and 42 volts, the illumination 
varies in a peculiar fashion. Starting with oxygen at atmospheric 


Q 


m 


Fra. 1.— ARC IN OXYGEN AT 42 VOLTS AT DIFFERENT PRESSURES VARYING 
FROM ATMOSPHERIC TO 3 ATMOSPHERES ABOVE ATMOSPHERIC 
(from lcft to right). 


pressure, it increases at first till the pressure is increased by one 
atmosphere ; it then falls till at two atmospheres it has its initial 
value ; after this it increases again slowly. Seeing that the shape 
of the tips is very variable, the question of illumination is compli- 
cated, and not easy of explanation. A second series of tests gave, 
however, the same results ; it was necessary to keep the electric 
pressure constant in order to avoid the unsteadiness which arises at 
higher pressures. It is peculiar too to notice how little illumination 
is given in oxygen; at ordinary atmospheric pressure it gives only 
540 c.p., while in the air under the same electrical conditions it 


452 


would give 1,990 c.p. It is not possible to suppose that the bright- 
ness of the positive crater in oxygen differs essentially from that in 
any other gas. Probably something depends on the peculiar position 
of the surface of the crater with regard to the photometer ; the rest 
of the illumination will be that which is peculiar to oxygen. An 
earlier paper by the author stated the fact that the light decreased 
as the pressure of the oxygen increased. This decrease can be 
explained by supposing that there is a dark discharging space, which 
must be caused by the intense burning of the carbons at their 
glowing tips: it has been already stated that the carbons continue 
to glow, even after the current is switched off. The ionisation which 
arises at these hot surfaces may be verv considerable; the dark 
discharge can be regarded as a sort of shunt to the arc, and abstracts 
current from it; therefore the result is that the positive crater 
becomes smaller in size. 

Taking next the arc in nitrogen, the vessel was filled as before ; 
the same carbons and current were used. Fig. 2 shows the results 
at a pressure of 60 volts ; the steadiness of the arc is much greater 
thaninair Here there is no question of the consumption of carbon ; 
the conductivity is to be referred to purely electrical causes. The 
colour of the arc in nitrogen is not very different from that in oxygen 
and air. The core a is violet ; the mantle of the flame g is green ; 
the zone d is dark in colour. The core a gives a very faint light. 
The illumination varies very slightly with increased pressure of 
nitrogen; there is practically no change for an increase of three 
atmospheres beyond the atmospheric pressure; in this respect it 
differs from the arc in oxygen or in air. When the pressure is 
diminished below the atmospheric the light decreases less than it 
does in air under similar conditions. The characteristics of the 
amount of illumination under pressure in nitrogen are similar to 
those in oxygen, but they are less marked. Wilson’s experiments 
were probably uncertain owing to the possible presence of the 
oxides of nitrogen; and it might be supposed that they were also 


Fic. 2.— ARC IN NITROGEN AT 60 VOLTS AT PRESSURES VARYING FROM 
40 cm. OF MERCURY TO 3 ATMOSPHERES ABOVE THE ATMOSPHERIC 
(from left to right). 


present in our tests, were it not for the fact that a continuous flow 
of nitrogen was maintained and no trace of oxides could be detected 
in the outflowing gases. The position of the craters was quite 
favourable and small differences were probably due to accidental 
causes. There was one peculiarity which ought to be noticed. A 
greenish zone h was noticed, which had the shape of a narrow ring ; 
it was odd that it did not seem to be visibly connected to any other 
part of the are. It is possible that it was due to some sort of electric 
discharge, of which it may have been the core, the rest of the dis- 
charge being dark. Twice it bent upwards and disappeared in the 
mantle of the flame ; but it was never noticed to re-appear out of 
the flame. It was curious that this green ring was so well defined ; 
it would seem to show that the dark discharge must have been of 
considerable extent ; the pressure vessel was only 0-5 metre broad. 
And the unsymmetrical position of the rfhg also seems strange ; 
however, it may be symmetrical with regard to the invisible dis- 
charge. It was curious, too, that it was always seen on the kathode 
and never on the anode. At the lower pressures it was seldom 
visible, but it was generally visible at two or three atmospheres above 
the atmospheric ; beyond.these pressures the tests were not con- 
tinued. It was, on the other hand, much more marked at decreased 
pressures below the atmospheric. A further peculiarity of the arc 
in nitrogen is that sharp tips form on the carbons, exactly as in air. 
They cannot be formed by small traces of oxygen, for in carbon 
dioxide the tips are quite blunt, just as in the enclosed arc. It 
must, therefore, be supposed that there is a tendency to the formation 
of cyanides, not only in the are, but also at the glowing tips; this 
consumes the carbons and causes them to form a tip. Still the 
consumption of carbon is very much leas than in air. Perhaps the 
arc starts an electrochemical process for the formation of cyanides, 
and this may explain the origin of the green ring and its formation 
on the negative pole. 
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Further tests were carried out to examine the are under pressure 
in its own gases, as in the enclosed are. Stockhausen states that at 
normal pressure these gases consist of hydrogen, carbon monoxide, 
nitrogen, marsh gas and carbonic acid, with traces of oxvgen. There 
are also volatilised salts in flame ares. Under pressure the oxides 
of nitrogen are also formed. The currert was 10 amperes at 55 
volts; fluor-caleium carbons (excello, vellow, 104) were used for 
the positive and plain carbons for the negative. The test lasted for 
37 minutes; the pressure fell from 4 to 3-5 atmospheres. After 
10 minutes the illumination had decreased by 50 per cent., and after 
this the decrease continued at a slower rate. Naturally at first the 
oxygen was consumed rapidly; but this consumption decreased 
with the amount of oxygen present. The fall in pressure of the 
gases would cause a decrease in the light, but this decrease would 
not amount to more than 20 percent. Allowing for this (t.e., making 
such correction as the author's previous experimente would show 
to be likely to be reasonable), there still remains the fact that in 
37 minutes the light fell to one quarter of its initial value. It seems, 
therefore, likely that the vessel was filled with vapours of the 
volatilised salts to such an extent that they absorbed a great part 
of the light. Still it was noticed that these vapours formed a thick 
cloud at the bottom of the vessel, and to some extent they had 
condensed on the cold walls of the vessel. But the are seemed so 
dull that doubtless much of the light was absorbed in the vapours. 
After 30 minutes a steady value of the illumination was reached ; 
the vessel contained 154 litres, and the question arises as to whether 
the whole of the oxygen was consumed ir 30 minutes. (A candle 
was found to extinguish itself in the vessel in 31 minutes.) It is, 
therefore, not surprising that under pressure the are should consume 
all the oxygen in 30 minutes. The higher the pressure the more 
oxygen is present; but this only increases the rate at which the 
oxygen is likely to be consumed. 

In addition, another series of experiments was carried out with 
ordinary carbons, in order to see whether it was 
due to the volatilised salts that the light 
decreased to such a marked extent. It was 
then found that inthe same time the light fell 
from 1,840 c.p. to 1,300 c.p, ĉe., the loss 
amounted to 30 per cent. This showed that 
the calcium fluoride are of itself absorbed 4 
considerable amount of light, and probably 
the formation of the oxides of nitrogen under 
pressure contributed to the result. The other 
gases, which are present on Stockhausen’s 
hypothesis, seem to have no very marked effect 
on the results. In earlier experiments it has been shown that the 
illumination increases with an increase of pressure, and while the 
energy-consumption increases the specific consumption decreases. 
It was also shown that the illumination depends on the nature of 
the added salts, which also affects the amount by which the light 
increases. In the present experiments it has been proved that the 
illumination increases with the pressure if the energy-consumption 
remains constant, but this increase is small, and depends on the 
nature of the gas (whether air, oxygen or nitrogen) through which 
the are passes Further, if the arc passes between carbons con- 
taining an admixture of calcium fluoride and the gases, which are 
generated, are retained and compressed, there is a very notable 
decrease in the amount of light emitted. 


Vibrations Due to Road Transport.—The very heavy 
demands made upon roads by the exceptionally heavy traffic 
in France since the outbreak of war has been giving some 
concern. According to “ La Nature” one special result of 
the ever-increasing use of heavy motor vehicles—its prejudicial 
effect on buildings—is being carefully studied by the French 
Automobile Club and the Central Society’ of Architects. 
An instrument for recording such vibrations has been devised 
and applied to a number of cases in which the vibration was 
particularly severe. With this device numerical data can 
be obtained; for example, it has been shown that if the 
vibration due to a cab with solid tyres is represented by 26, 
that due to a motor omnibus would be 8-5. In some instances 
it has been found necessary to isolate buildings which have 
suffered severely. One method which is said to give satis- 
factory results in checking the transmission of vibration 1D 
such Cases is to mount blocks of compressed cork along the 
whole frontage below the level of the side-walk. 
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t Electric Winding Engines and Mine Hoists.” 


By H. H. BROUGHTON. 
(Continued from page 435.) 


Summary.—The inertia of conical-drum winders is considered. Simple methods are given for finding the inertia of the loads and 
ropes depending from the drums, of the ropes wound on the drums and of the pit-head sheaves. The question of approximations 
is discussed and the method of plotting the torque-diagram on a time-base is described. 
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Inertua.—In order to deter- 
mine the accelerating and 


Inertia of Ascending and Descending Loads. 


Ascending loads. | 


e Descending loads. 
retarding moments, the inertia l at sie EN _| Total 
of the moving masses has to | Point. Static torque.| Radius. | Inertia. [Static torque.! Radius. Inertia. ey 
I and the eu acceleration Beginning ..4 66,400 4-0 8.260 32.200 | 8-0 8.000 16,260 
w, the accelerating moment After 10 revs.| 72,200 4:5 — 10,080 38,600 75 8,990 19,070 
M,=I w. o 20 4 76,900 50 | 11,920 43,000 | 70 9,330 21,250 
It is ‘convenient to divide » 30 5; 80,500 5:3! 13,720 45,900 6°5 i 9,270 22,990 
' , 40 4, | ° 83,300 60 | 15,500 47,400 6-0 8,820 24,320 
the masses into four parts as > 50 2 | 84.800 65 | 17,100 7,700 foe e 25,240 
follows :— ” 60. 84,800 7-0 18.450 47,000 50 , 7,300 25,750 
(a) Drums and coupled ” 70 83,200 75 | 19350 45300 ' 45 6,320 25,670 
rotating parts. End .......0. 80,000 80 | 19,900 42,400 4-0 5,270 25,170 


(6) Loads and ropes de- 
pending from the drums. 

(c) Ropes wound on the drums. 

(d) Pit-head sheaves. 

Of these, it is evident that only the drums and coupled 
rotating parts have constant inertia, the mass and radius of 
gyration being constant. The inertia of the loads depending 
from the drums varies directly as the mass and as the square 
of the instantaneous drum radius pọ. As for the ropes wound 
on the drums we have seen that the amount and, therefore, 
the mass of rope on the drum varies as p°, and as the inertia 
likewise varies as pê, the inertia of the rope coiled on the drum 
will vary as p‘. In order that it may be directly added to the 
inertia of the other moving parts, the inertia of the pit-head 
sheaves must be reduced to the instantaneous drum radius by 
the method already used in Example 1.f 

The total inertia is thus seen to be a complex quantity, and it 
will be profitable to deal with its determination at some length. 

The varying moments of inertia Wp?—~g of the leads and 
ropes depending from each of the drums can be obtained from 
the curves of static moments, s9 and 9,3,, wherein are plotted 
the values of Wop for the entire wind both on the ascending 
and descending sides, by multiplying them by p+382-2. Thus, 


Fra. 26.—INERTIA OF LOADS AND ROPES DEPENDING FROM THE 
DRUMS. 
ag i 


M the loaded (ascending) side the static torque, or moment, 
at the beginning of the wind is :— 
M = 16,000 -+-4,000+ (3,000 x 2:2); x4, _ 
=66,400 Ib. ft., / 

and since the drum radius at this instant is 4 ft., the corre- 
sponding inertia =66,400 x 4 --32-2=8,260. 

It is possible that the reader will not be satisfied with a 
point at the beginning of the wind. If so, let him take any ' 


* Copyright. All rights reserved. + THE ELECTRICIAN, p. 334. 


other point, say, when the drum has made 30 revolutions. At 
this point the static torque is 80,500 lb. ft., and the instan- 
taneous drum radius is 5-5 ft. Hence the inertia is 80,500 
x 5°5—32-2=13,720. In like manner other points have been 
taken for the ascending and descending loads as shown in the 
accompanying table. These are plotted in Fig. 26, and the 
total inertia of the loads and ropes depending from the drums 
is found by addition. 
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Fia. 27.—-INERTIA OF ROPES COILED ON THE DRUMS. 


To arrive at the inertia of the ropes wound on the drums 
consider the rope continued so as to cover the completing 
cone (Fig. 27). The length J, and consequently the weight wl, 
of the rope is proportional to the area of the conical surface 
covered by the rope, and therefrom proportional to the square 
of the instantaneous radius of the drum, t.e., wl, is proport- 
tional to p?. From Fig. 27 it is evident that the radius of 
gyration of such a conical surface is &qual to p—1/2,* therefore 
the inertia I is w,!,9?—2g. \ 

Considering the ascending side, at the end of the wind 
e=R,, and I=w,L,R,’?—2g. Substituting, we get 

Y=2-2 x4,000 x 8?—2 x 32-2, 
=8,720. 

At the beginning of the wind p=R,=0-5R,=4 ft., and the 
inertia at any point being proportional to p*, at this point is 
numerically equal to (0-5)*x8,720=546. These points, and 
others determined in a similar manner, when plotted give a 
parabolic curve of the 4th degree shown by OAB in Fig. 27. 
It will be noticed that the portion OA of this curve represents 
the inertia of the rope wound on the completing cone, and 
that the portion AB represents the inertia of the rope wound 
on the actual drum. Since at the beginning of the wind no 
rope has been coiled on the drum, the inertia at this point 
must be nought. The true inertia, therefore, is represented by 
the curve AB on the base AC. 


* By taking an end view of the cone. 


454 


By symmetry, the true inertia of the rope coiled on the 
drum on the descending side is represented by the curve CD, 
and the total inertia DEB of the ropes wound on both drums is 
found by combining the two curves. 

It remains to consider the effect of the pithead sheaves. 
Let their radius r, be 8 ft., and the inertia I of each sheave be 
4,550. The equivalent inertia at any instant varies as the 
square of the radius of the drum at that instant, and is equal 
to I,.p?—r,?. Substituting the given values for I, and rs, we 
get I=4,550p?—8?=71p?. The equivalent inertia, therefore, 
is represented by a simple parabolic curve OA, Fig. 28, with its 
apex at the apex O of the completing cone of the drum, the 
value at the beginning of the wind for the ascending side being 
71 x42=1,140, and at the end of the wind 71 x8?=4,550. As 
in the case of the inertia curves for the ropes on the drums 
there will be two curves OA and O,B for the sheaves drawn from 
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Fia. 28.—INEBTIA OF PITHEAD SHEAVES. 


the apices O and O} of the completing cones. The total inertia, 
represented by EFG in Fig. 28, is found by adding the corre- 
sponding ordinates. 

The curves HJ, Fig. 26 ; DEB, Fig. 27; and EFG, Fig. 28, 
are plotted on a common base in Fig. 29, and the total 
inertia of the loads, ropes and sheaves, which is found by com- 
bining the three curves, is represented by the curve KL. 

Approzimations.—In comparison with the constant inertia 
of the drums and coupled rotating parts the inertia of the ropes 
wound on the drums and that of the pithead sheaves are small. 
Consequently the variation of this small inertia during the wind 
has no appreciable effect on the total inertia, and in the majo- 
rity of cases the inertia of the sheaves and that of the ropes 
on the drums may be regarded as constant throughout the 


40 
Turns 
Fia. 29.—Totan, INERTIA OF @HE Loaps, ROPES AND SH EAVES (FIG 
| 26 To 28) OF THE Contcan Drum WINDER ( EXAMPLE 4). 


wind. Furthermore, it is convenient to regard the inertia of 
the loads and ropes depending from the drums as constant. 

These approximations lead to the following expressions :— 

Sheaves.—Equivalent inertia=I,(R,?+ R,?) +r. 

Loads and Ropes depending from Drums.— 
Inertia—[{(W+W.+w. L)R?4+ WR, + ((W+ Ws) R,? 

| +(W.+w . L)R,?\]=29. 

This gives the average of the inertia at the beginning and end 
of the wind. 

Ropes Coiled on Drums.—Inertia=w . L(R,?+ R,?)—29. 

Substituting given values it is found that the inertia of the 
sheaves, loads and ropes is approximately equal to 5,700 
+20,700+8,200=34,600. This is shown as a dotted line 
MN in Fig. 29. 

The reader may be inclined to question the accuracy of using 
a constant value of 34,600 for a quantity which varies, more 
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or less uniformly, from 30,000 at the beginning of the wind to 
38,600 at the end of the wind; but it must not be forgotten 
that in addition to this inertia there is the considerably greater 
and constant inertia of the drums and motor armature to be 
taken into consideration. This makes the total percentage 
error of the approximation negligibly small. 

On the subject of approximations the following is worth 
noting : * ** With a procedure unduly complex, involving con- 
siderable work of calculation, much of it mechanical and 
arithmetical, there is always the danger of errors occurring and 
evading detection. Simplifying calculations have then, the 
advantage—provided there is no sacrifice of essential truth— 
of reducing such chance of error, and rendering it more readily 
ascertained should such occur. That such lapses are possible, 
is evident, but they are the less likely to be committed by 
those who are most sensible of the possibility and most. anxious 
to reduce the risk.” 


Diagram on a Time Base.—To convert a torque-turn dia- 
gram to a torque-time diagram it is necessary to determine the 
law connecting drum-turns and time. 

If the turns per wind be N ; and the accelerating, constant 
(angular) speed, and retarding times be ¢,, ¢, and t}, seconds 
respectively, then the maximum drum speed is equal to 
N ~ {t.+(t,-+t3)+2} revs. per second. If n}, ng and n repre- 
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Fia. 30.—CurvE CONNECTING REVOLUTIONS OF DRUM AND TIME. 


sent the turns made by the drum during acceleration, constant 
(angular) speed and retardation, then— 

MN .ty+2 {te t(t;+t3)~2} ; 

na=N . te—{tat (ty +ts)} 5 

Ng=N . tg2itgt(ty tts) —2t : 
and n Hna tna =N. 

Of the total turns N made by the drum during the wind, ^n, 
are made under constant angular acceleration, ng are made 
under constant angular retardation and n, are made under 
constant angular speed. Hence, the law connecting the 
accelerating or retarding turns and time is parabolic, and 
the law connecting the constant angular speed and time is 
linear. 

The diagram Fig. 30 has been prepared for a conical-drum 
winder which makes 80 turns per wind, the accelerating, 
constant angular speed and retarding periods being 20, 45 and 
30 seconds respectively. The corresponding turns made by 
the drum are: n,=11-4, n,=51-4 and n,=17-:1; and the 
maximum speed of the drum is 8~7 revs. per second. These 
when plotted give the points o, a, band c. The part oa of the 
curve is a parabola with apex o and axis od; and bc is also a 
parabola with apex cand axis ce. By means of such a diagram 
the time, £ seconds, required to make n revolutions of the 
drum is obtained. As a rule two points in addition to the 
points a, b and c will enable one quickly to convert a torque- 
turn diagram into a torque-time diagram. 

Specd Curves.—The determination of the speed curves 
for a conical-drum winder presents no difficulty. During 
the constant angular speed period the speed of the 
ascending skip ‘gradually increases as the instantaneous 


* “ Engineering,” August 17, 1917. 
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rope radius increases, and the speed of the descending 
skip gradually decreases. Knowing the drum radii, on 
both sides, at the beginning and end of this period, and 
the drum speed, the points d and e on the speed curve, 
Fig. 31, for the ascending skip, and points f and g on 


‘—— Te l ; | 
-Acceleration*«—Constant Angular Speed —++-— Retardation—n 


Fie 31.—Spreep Time CurveESOF a CONICAL Drum WINDER, 


the curve for the descending skip can be calculated. During 
the accelerating period the angular speed increases at a uni- 
form rate and, on the ascending side, the drum radius in- 
creases. At any instant the drum speed (revs. per min.) is 
known as also is the drum radius, and the linearspeed at the 
instant is equal to the product of the drum circumference and 
speed. In like manner, points are found on both curves 
during the accelerating and retarding periods. From Fig. 31 
it will be-seen that these curves differ but slightly from straight 
lines. , / 
(To be continued.) 


Whitley CGommittee’s Final Report. 


The Committee on Relations between Employers and Emploved, 


"which was appointed by the Prime Minister in October, 1916, has 


presented its tinal report. 


The Committee hes elready presented four reports. In the first 
report on Jomt Industriel Councils the Committee recommended the 
establishment for each of the principal well-orgenised industries of a 
triple form of organisetion, representative of employers and employed, 
consisting of Joint Industrial Councils, Joint District Councils and 
Works Committees. ‘'he second report on Joint Industriel Councils 
proposed for trades where organisation is at present very week or non- 
existent an adaptation and expension of the system of trade bosrds 
working under an amended “rade Boards Act ; and for trades in which 
orgsnisetion is considerable, but not yet generel, a system’ of Joint 
Councils with some Government essistance. A plen wes also proposed 
whereby the Joint Council of an industry when it hes agreed upon a 
Minimum standard of working conditions for those employed in it, may 
heve the meens of making those conditions general in any district or 
over the whole country. l l 

The Committee considers it no less importent thet in esch factory 


or workshop, where the circumstances of the industry permit, and when ' 


the requisite conditions are fulfilled, there should be a works committee, 
representr.itive of the mansgement and the men and ial employed, 


meeting regularly to consider questions peculiar to the individual factory . 


or workshop. “‘his question was the subject of the third report. 

The Committee reaffirms the conviction, expressed in the first report, 
of the urgency of the matter. ‘‘ In our opinion there is pressing need 
that every organised industry should equip itself with a representative 


machinery capable of dealing with the large questions of common interest | 


to employers and employed arising in war time, during demobilisation 
and in the period after the war. Further, we believe thet when the 
Joint Councils have gained confidence end experience in dealing with 
the urgent problems of the moment they will find their sphere of useful- 
ness to be much “wider than they themselves imagined at their first 
inception. Similarly, Works Committees, beginning perhaps with 
limited functions, will, we enticipate, without in any wey trenching 
upon matters appropriate to the Industrial Councils, find a continuell 
growth in the list of questions e.pperteining to the individual factory or 
workshop thet can be dealt with by mutuel agreement. We have pur- 
peer’ refrained, throughout our reports, from making proposels in 
detail with regard to the constitution of the Councils and Committees 
or the scope of their functions, because we ere convinced thet this can 
only be done satisfectorily by the people engsged in an industry end 

familiar with all its circumstances.” i . 

_In the fourth report the Committee made recommendations on Con- 
cilistion and Arbitration. ‘he new proposals were limited to the 
establishment of a small Standing Arbitretion Council, on the lines of 
the present Committee on Production, to deel with ceses where the 
Parties have feiled to come to an agreement under their ordinary pro- 
cedure and wish to refer their diiferences to this Council. In this con- 
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nection the (‘ommittee mede suggestions designed to minimise the 


_oecurrence of conflicting awards end to secure an interchange of know. 


ledge and experience between persons called upon to act es arbitrators. 
On the question of the sdoption of schemes of profit-sharing and co- 
pertnership, the Committee, having considered the evidence at present 
aveileble, has come to the conclusion that “it does not justify them in 
putting forward any general recommendstions.”’ 

In a note, signed by Messrs. J. R. Clynes, J. A. Hobson and J. J. 
Mallon end Misses A. Susan Lewrence and Mona Wilson, it is stated: 
“ But while recognising that the more amicable relations thus established. 
sbetween Cepitel and Le.bour will efiord en e.tmosphere generally favour- 
able to industrir! pesce end progress, we desire to express our view that. 
a complete identity of interests between Capital end Labour cannot be 


thus effected, and thet such machinery cannot be expected to furnish 


a settlement for the more serious conflicts of interest involved in the 
working of an economic system primarily governed and directed by 
motives of private profit.” È 


South African Industrial Progress. 


The ‘‘ Board of Trade Journal” contains an abstract of the 
report for 1917 of H.M. Trade Commissioner (W. G. Wickham), 
on the trade of South Africa. 


It is st: ted that from the point of view of industrial development the 
year would be looked beck to as the dete when the whole question was: 
first taken seriously 2s a national problem and not one tc be left solely 
to provinces, towns or individuals. “he pest yerr was noteble for the 
publication of the first census of industrial production, the formation 
of a Federation of Industries in which are essocieted all the provincial 
manufacturers’ essqcietions end the aftilietion of this Federation to 
the British Empire Producers’ Association ; the formation of the Indus- 
trial Development Co. to provide precticsl essistance in the form of 
funds for new industrial enterprise ; and the flotation of companies to 
establish vitally important primary industries. = 

Besides the two compenies which are erecting blast furnaces at Pretoria 
and at Vereeniging, the following are the more important new industries 
which have recently been, or are onthe point of being, established :— 

Manufecture of: Carborundun, calciunt carbide, alcohol motor fuel, 
asbestos sheet and goods, casting shoes and dies for gold mine stamp 
battery (of steel from electric furnaces), sulphate of 2mmonia, toys, &c., 
refining cf antimony, tin smelting, glass-bottle blowing, &c. A number 
of other industries are proposed. 

Cape Town hes been committed by the ratepayers to a definite scheme 
for providing an adequate supply of water, st a total cost of £850,000, 
and an utlay of nearly £250,000 is also required for extending the elec- 
tricity supply works and building workmen’s dwellings. Eest London 
and Grahamstown have also determined on-water schemes. Jn the 
case of electricity, normal expansion has had to stop, sll the more im- 
portant municipal generating stations being already fully loaded and 
some actually overloaded, and additional plant on order being unpro- 
curable, or at least, delayed. The same consideration applies to the 
telephone service, for which new instruments ere unobtainable. Copper 
cable has been on the list of prohibited exports from the United Kingdom. 
for some time, and this fact has given the Japanese a chance of having 
their cable tested in use by the Post and Telegraph Department, Mines 
The accumulation of overdue orders and of post- 
pened development in regard to electricity, mining, weter supply, and 
sanitation will probably, by the time normal trede conditions are once. 
more in sight, represent a very large amount of business. 

The mining industry, of all the industries of the country, has so far as: 
production is. eoncerned, been most nearly normal. The production 
of gold, coal, copper, tin, lead, chrome, &c., has been encouraged in 
every possible way. ‘he certificate of indents by the Buyers’ Committee, 
which had been in force since the early months of the war. had not 
involved any pooling of ideas as to what was necessary. A preliminary 
to centralise the whole supply business in the hands of one buyer 
a gigantic stocktaking, and returns were called for and collated of al? 
mine supplies at the mines, in the hands of merchants, &c. Further, 
returns of the normal consumption of all stores having been similarly 
collated, it wes possible to begin reducing excess stock to.the presoribed 
limit of six months’ supply. Until that limit is reached no orders may 
be placed overseas.. How far the present system is likely to be perma- 
nent is a question depending on intricate considerations. If it remains 
as & permanent legecy of the war it cannot but produce profound modi- 
fications in the whole business organisation for supplying the require- 
ments of the mines. 

Of the total value of the imports in 1917 Great Britain supplied 
52-46 per cent., Indie, 6-13, Australia 3-64, and Canada.2-75 per oent. 
“he United States supplied 17-92 and Japan 2:10 per cent. Commer- 
cially, the United Stetes is, therefore, the chief rival of the United 
Kindgom for the trede of South Africa. ; 

The United Kingdom can, no doubt, retain her share, if not her 
proportion, of world trade by strengthening her organisation and im- 
proving her methods : but it is not reasonable to-expect her, indefinitely, 
to limit end out-distance American export trade. Of the manufactured 
goods in which American gains are to be noted, the most important group 
is “ Iron and Steel.” ‘he value of the imports of this group from the 
United States incrersed by £250,000, in fencing and baling wire £45,000, 
and in reilway material £13,000, South Africa having had to depend 
almost entirely on the United States both for light railway meterie? 
and wire, instead of Germany, which hed an important share of both, 
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The Census of lndustries reveals creditable progress. Engineering 
is an easy first, with an output of £7,000,000, but nearly £4,000,000 
were contributed by the Government railway shops, and £2,500,000 
by the engineering shops of the Mines, leaving only £500,000 es the 
output of all other engineering works in the Union. Of the other industrial 
groups returning en output of over £2,000,000 are building and con- 
tracting, and electricity and ges generetion and distribution. 

The restriction of British commercial manufacturing and limitetion 
of export, particularly in lines which have in the past been specially 
regarded eas British preserves, have given golden opportunities to cont- 
mercial rivals to introduce their goods in this market and to obtain 
much valuable information as to the precise needs uf the market and 
how such goods should be placed on the merket, advertised and dis- 

tributed. It is for this resson thet firms which have through war 
necessities lost pert or all of their normal trade with South Africa should 
in proportion as they have lost trade increase their preparations for 
after war business by strengthening and improving their selling orgenisa- 
tion. ‘athey should satisfy themselves that for their particular cless of 
‘goods they he.ve the best system of distribution. Maniecturers who 
have a new product to put on tho market after the war or who, not 
having previously been represented in the South African market, consider 
that through ean agent they could do improved business should take early 
steps to conclude arrangements for representation. ‘hose firms who 
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have agency errangements which heave proved satisfactory im the past 
should avoid any possible risk of clieneting their agent or dispersing 
their organisation. ‘That the question of oversea. selling organisstion 
and the study of the most economical and effective methods of distri. 
bution are of vital importance cen hardly be gainsaid. it was 
efficient distribution quite as much gs by organisation of manufacture 
that Germany ettained to success m the South African merket, 

In connection with the study of distribution it cannot be too often 
emphasised that the manufecturer must concern himself with his goods 
until they resch the consumer. ‘here may be economy in the employ. 
ment even of a multiplicity of highly specielised middlemen. But it 
is often forgotten thet unless middlemen are bound to the handling of 
particular mekes of goods by specific agency contracts they cannot 
be expected to have any partiality for one make over another, except 
or the sole ground that it is more readily and more profitably saleable. 
Another matter connected with distribution which needs some esre is 
the printing of prices on goods and in cetelogues. It may safely be laid 
down £s æ general rule that, for export, retail prices should never be 
merked on goods prior to shipment unless—(qa) et the request of, or at 
lerst with the consent of, the oversea importer, or (b) es a matter of 
deliberete policy matured with full knowledge of local conditions and 
Iccal selling expenses with e view to controlling prices in the intereste 
of increased turnover. 


———____. ria $ 


New Works of Benjamin Electric, Ltd. 


-W On%Thursday last we were given the opportunity of inspecting 
_ the factory which Benjamin Electric, Ltd., have recently acquired 
in North London for the manufacture of fittings and illumination 
material of every description. For some time past the old works 
of the Company in Rosebery-avenue, Holborn, have been too small 
to accommodate the growth of the business. The Company is one 
which specialises in metal spinnings and stampings, the majority 
of which are made up complete as shades and reflectors for industrial 
and commercial lighting; a considerable quantity is also used for 
aircraft work. Previous to the wer a large quantity of these products 
came over complete from the United States, but the company realised 
the, value of manufacture in Europe and laid down machinery for 


this purpose. 


Another department in the works. which is. kept constantly busy 
is that devoted to metal spinning.. This. is essentially a craft of its 
own, and the men employed display an exceptional degree of skill. 
In this department feflectors of very large diameter are spun from 
one picce of metal, and the process ensures uniformity of thickness 
and evenness of reflecting surface. It is also possible to market 
large diameter reflectors. at figures. which handwork would make 
quite uncommercial. Adjoining the main machine shop are the 

\ annealing and enamelling departments. In the latter connection 
the company have planned a vitreous enamel plant, which will be 
installed in course of time. The equipment of these sections is quite 
modern, and the quality of the finished product in so far as enamels 
are concerned is of the highest class. Steel reflectors are now be- 


Fic, 1.—GENERAL MACHINE SHOP. 


The Benjamin electric fittings are doubtless well known to our 
readers, 2s we have from time to time published detailed descriptions 
of them. The works are of intercst on account of the machine tool 
equipment, which includes a considerable number of presses and 
special tools for the production of illumination material in large 
quantities The company is keenly alive to the value of standardisa- 
tion’and specialisation in this direction and appreciate the utility of 
stamps and presses which ensure uniformity of product. We should 
think that their stamp and pressing plant is one of the most complete 
in this country for turning out lighting acccssories. Considerable 
interest wes shown in a machine for rolling the threads which, when 
completed, form the outside screw contact of the company’s 
“Goliath? holders for half-watt lamps. These holders ere prc- 
vided with a patented locking device which prevents the lamp 
working loose and falling out, and which is also independent of 
. temperature ris. 


Fro. 2.— VIEW IN SPINNING SHOP. 


coming the recognised accessory for industrial lighting, and the 
company’s works are equipped for turning out quantities to meet 
the demand which will undoubtedly arise after the war. 

Mr. Guy Campbell, the managing director, who showed us round 
the works, was justly proud of the fact that all the departments are 
on: one floor, in marked contrast to Rosebery-avenue, where the 
works were accommodated in a building of five stories. All the 
shops are covered with a saw-tooth roof. glazed s0 as to give a north 
light. This construction dispenses with the necessity for windows 
in the side walls. The worls have been planned to facilitate the 
free movement of the raw material from the stores through the 
various processss to either the packing and shipping department or 
to the finished stores as required. The works buildings were a- 
quired from another manufacturer who used very little P 
It was, therefore. possible to plan the motor driving equipment lor 
the machine tools on modern lines, the motors being bolted to the 
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floor and driving in sections to overhead shafting which is attached 
to a gantry built up of steel girders. This arrangement facilitated 
the grouping of the various machine tools in a way which afforded 
the most efficient drive. It also admits of easy extensions. The 
present buildings have a floor area of over 2,000 sq. ft., and adjoining 
them is a piece of land representing 3,000 sq. ft. available for ex- 
tensions. This part of thesite is at present occupied by allotments, 
‘which are tended by the employees and seem to show encouraging 
results. The company is keenly alive to the welfare of the workers, 
andjin addition to providing these allotment facilities they have 
also included a mess-room which will accommodate 200, and in 


Fia. 3.—MACHINE SEOP SHOWING PRESSES ON THE BIGHT. 


which a cooking stove and warming ovens are fitted. This mess- 
room is in charge of a cook, who looks after the comestibles, which 
are brought by the workmen, during shop hours. 


The factory is a welcome addition to the home means of electrical 


production, and we anticipate that it will require considerable ex- 
tensions in the near future. 


wish the company every success in its efforts. 
to Mr. Campbell and Mr. Mahoney for showing us round the works 
and for providing the illustrations which accompany this article. 


~~ we 


The Labour Outlook. 


(BY OUR LABOUR CORRESPONDENT.) 


eS 


Last week I referred to the recently published Interim Report of 


the Committee on Adult Education dealing with industrial and social 
conditions in relation to adult education. Thoge who would under- 
Stand the interests and aspirations of the new Labour movement 
cannot do better than invest threepence in this document. 

The reader will learn from it of the widespread desire amongst 
' working people for education—not, it should be noted, education of 
a vocational character, which they so often suspect; but humane 
education. This will probably be new to the readers of this paper. 
They may, however, hearken to the words of a Committee presided 
over by so distinguished a scholar and educationist as the Master of 
Balliol College, and composed of four responsible trade union officials, 
two employers of labour, two women, a county director of education, 
an ex-president of the National Union of Teachers, and seven people 
of academic standing interested in adult education. 

This Committee bears witness to ‘* the wide and growing demand ” 
among men and women for educational opportunities. The motive 
1s ““ partly the wish for fuller personal development” ; but partly 
it is social. “ Indeed,” say the Committee, “so far as the workers 
are concerned, it is, we think, this social purpose which principally 
Inspires the desire for education. In many cases, therefore, their 
efforts to obtain education are specifically directed towards rendering 
themselves better fitted for the responsibilities of membership in 
political, social and industrial organisations.” 

On another occasion I may describe in outline the educational 
organisations through which working people are fitting themselves 
by the study of social, political and economic problems for their 
responsibilities. The work which has already been done is very 
considerable, and its effects far reaching; but the conditions of 
industrial and social life both “‘ hamper the fullest use of ex’sting 
educational opportunities and deter or even prevent many people 
from seeking to take advantage of these opportunities.” 

The Report sets forth the experience and views of working men and 
women and others on the obstacles which industrial and social con- 
ditions plant in the way of educational development. 
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Miners and*draymen, engineers’ and shop assistants, railway 
workers and potters, trade unionists and educationists, all point 
to the serious handicap of the worker's life. Long hours of labour, 
overtime, the shift system, night work, monotony of work, heavy 
and exhauating forms of labour, unemployment, lack of adequate 
holidays, bad housing and what not are all shown to he factors 
depriving many workers of the full opportunity of becoming efficient 
citizens. 

The value of the Report lies in its human attitude towards in- 
dustry. It looks at industrial conditions from the point of view of 
human well being, and considers what are the essential needs of 
people as individuals, parents, citizens. Their proposals undoubtedly 
have the support of organised labour. The trade unions base their 
demands for improved conditions and opportunities upon the claims 
of the worker to consideration as a human being. Hence the recom- 
mendations of the Committee bear a strong resemblance to the 
resolutions passed from time to time by the Trade Union Congress. 
Amongst the proposals of the Committee”are a legal maximum 
working day of eight hours, a shorter working day in heavy and 
exhausting kinds of work, and for shift workers the closer regulation 
and reduction of overtime, the abolition of night work except where 
it is absolutely essential, and the establishment of an annual holiday 
with pay. 

The Committee looks for “a new orientation of our industrial 
outlook and activities,” and for “ the diffusion of responsibility for 
the proper conduct of industry ” ; in other words, for the satisfaction 
of the claims of the workers for what is called “ industrial control.” 

Prior to the war many people would have regarded these pro- 
posals as Utopian. But the demands of organised labour for human 
treatment, supported as it is by eminent educationists, such as the 
Master of Balliol, the Vice-Chancellor of the University of Man- 
chester, and others are now backed by the non-industrial population 
of the country as reasonable. | | 

Some employers realise the justice of the claims made by Labour ; 
others, if they would avoid disaster, must also be prepared to admit 


` the justice of them, too. The demand is that workpeople should 


not be expected to tolerate conditions of life to which people in other 
classes of society would not submit. If we believe in justice, freedom 
and democracy, the claim must be considered. Human welfare 
must come before material progress. | 

As the Committee point out, ‘ material progress is ‘of value only 
in so far as it assists towards the realisation of human possibilities. 
Industry and commerce and the social conditions, which are in a 
large degree dependent upon them, must in our opinion be regarded 
from this point of view, and if they cramp the life of the individual 
no amount of economic argument will suffice to justify them. We 
do not think, however, that there is of necessity a fundamental 
antagonism between ethics and economics. The proposals outlined 
above, say the Committee, “are the indispensable conditions of 
economic efficiency ; they are also amongst the elementary rights 
to which the citizen, as such and in virtue of his responsibilities, is 
entitled.” 

To this view Labour would give its heartiest assent. Employers 
would do well to ponder it. 


New Large Generating Stations in the United States.— 
Recent issues of the ‘‘ Electrical Review and Western Elec- 
trician ” contain particulars of several interesting new generat- 
ing stations in the United States. For example, the Warrior 
steam-driven station of the Alabama Power Co., which is 
auxiliary to the hydro-electric system, is of considerable 
interest. The plant has the largest generating units in the 
South. At present one 25,000 k.v.a. generator, developing 
6,600 volt three-phase power is installed, but two more units, 
probably of greater power, are to be added, resulting in an 
estimated coal-consumption of 1,500 tons per diem. The 
voltage is raised to 45,000 volts for distribution, the power 
being intended mainly for Government industrics near Sheffield, 
Ala. A second station of note is that being erected by the 
Kansas City Light and Power Co., with a total capacity of 
150,000 kw. Two three-phase 25,000 kw. turbines (13,200 
volts) are to be built by the General Electric Co. and installed 
this year, and six boilers, each having over 18,000 sq. ft. 
heating surface. A feature of interest is the provision of a 
pit of 50,000 tons capacity, wherein coal will be stored sub- 
merged under water and transferred from the pit to the 
bunkers by bucket conveyers. 
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Editorial and Publishing Offices :-— 
8, BOUVERIE STREET, LONDON, E.C. 4. 
Telephone. City 9853 (4 lines). 


Electric Power in British 
East Africa. 


We have received from Mr. James McBLa1n, Government 
Electrical Engineer at Nairobi, particulars of the Electric 
Power Bill now awaiting its final reading in the Legislative 
Council of the East Africa Protectorate. This measure is 
particularly interesting because it seeks to avoid all the 
hopeless muddle into which electricity supply in this 
country has developed owing to lack of direction. The 
East Africa Protectorate is fortunately free from any 
serious commitments. From the power point of view it 
starts with a clean slate, for it is a country which has not 
yet been appreciably developed. Although it is capable 
of a prolific production of vegetable oils and alcohol, from 
which thermal and mechanical energy can be obtained, 
other fuels are not available. On the other hand, in the 
highlands water-power is available, and in the more distant 
regions such power is probably considerable. Evidently, 
then, the East Africa Protectorate is a country where 


hydro-electric power may be developed to great advantage,. 


and it is highly desirable that the whole matter should be 
placed on a proper footing, so that only standardised plant 
and systems are utilised, and so that a national scheme as a 
whole is developed. We are glad to find that the Govern- 
ment have acted upon expert advice. Mr. McBrain has 
elaborated a scheme for the purpose, and the first draft was 
submitted to Mr. J. H. Riper for approval. There have, 
of course, been difficulties. There has been the proverbial 
red tape, and there have been certain intrigues against any 
such action. Fortunately, however, these difficulties have 
been surmounted. | 

It is interesting to note that the Bill provides for a Power 
Board, and that it is based largely upon British Acts and 
practice, with such modifications as appeared to be desirable 
for the particular conditions holding in the Protectorate. 
We are glad to find that certain pitfalls from which we are 
trying to escape at the present time have been avoided. 
Thus, the powers possessed in England by the Postmaster- 
General and by local authorities have been curtailed. 
According to the proposed Bill, although a local authority 
has the first claim to a licence for its area, it cannot veto 
the use of overhead mains if the licence is held by some other 
body, and the Power Board may even dictate that the local 
authority shall itself use overhead mains. This is a point 
of great importance. Much difficulty in this country has 
been experienced through the veto. On the other hand, 
it is very necessary to protect the “ first user.” 
In regard to standardisation, we may mention that the 
standards and specifications of the Engineering Standards 
Association are to be followed. The system is to be three 
phase and 50 periods, the medium and low standard pres- 
sures being 415 and 240 volts respectively. In order to 
prevent a multiplicity of small undertakings, it is stipu- 
lated that no public or local authority may generate its own 
supply except under licence, which will not be granted 
within the area of another licencee. Another restriction is 
to the effect that no licence will be granted to any body 
within the limit of economical transmission from existing 
or authorised works until the licencee for the latter has had 
an opportunity of tendering the supply. Three kinds of 


THE ELECTRICIAN. 


Telegrams © ** Benbrotric Fleet London.” 


SEPTEMBER 27, 19]8, 


licences are contemplated—namely, licences for bulk supply, |. 
for distribution and for local generation. The general 
supply will be given under distributing licences, and the 
authorised distributor will obtain his supply from a bulk 
supply licencee, or he may obtain temporarily a local 
generating licence. Further, the bulk authority may 
absorb any works operating under local generating licences 
which exist in the area entrusted to him. 

There is, of course, the large question of Government 
supply v. private enterprise. The view was expressed that 
the service, being a national one, should be undertaken by 
the State. Mr. McBrain has had experience of both indus- 
trial practice and Government service, and thus he has 
formed the most unqualified conviction that official efi- 
ciency in industrial matters is impcessible of attainment, 
and that the correct function of the Government is adminis- 
tration, which must be co-ordinated. with the interests of 
any industry which it presumes to control. This opinion 
has prevailed, and we think that Mr. McBLatn is correct in 
his views. The net result is that, while it is possible under 
the Bill for a department of the State to undertake bulk 
supply, such departments would be subject to precisely 
the same provisions as would a private company, and 
therefore it is improbable that development will take place 
in that direction. Further, there is the question of con- 
pulsory purchase which has had such a harmful influence 
in this country. The contention was put forward that 
after, say, 50 years a bulk company's works should become 
the property of the State at a more or less nominal payment. 
Fortunately, this idea was defeated. It is difficult to see 
the advantage of State purchase so long asa bulk licencee 
is discharging his obligations in a competent fashion. On 
the other hand, the idea of a concession in perpetuity raised 
much opposition. It was, therefore, necessary to devise 
a course which would give security to the licencee, and 
which would at the same time protect the public interest. 
A statutory sole right to supply is not granted, and this fact 
affords a safeguard. On the other hand, such a right 
virtually exists by reason of the competent conduct of the 
licencee. If incompetence is shown, the licence may be 
revoked or another licence may be granted. We are glad 
to see that the licencee is protected by the fact that he must 
be given 9} years’ notice before the expiration of his licence, _ 
whether or not he will be given a renewal. Thusthe un- 
desirable condition which has sometimes arisen in this 
country is prevented, that condition in which the licencee 
is quite uncertain of the future. No statutory right 1s 
given to any authority to acquire the works of a bulk 
licencee. Therefore, such a licence cannot be revoked 
except for default. In other words, the bulk supply licence 
is virtually a grant in perpetuity. It will be seen, then. 
that the scheme practically amounts to the development 
of bulk supplies by private enterprise, operating under the 
auspices of a composite power board of official and non 
official members. Financial stability is assured by reserve 
funds which must be accumulated, more particularly by 
bulk supply licencees. But after a certain limit half the 
profits are to be paid as bonuses to authorised distributors. 

After reading the details of this scheme, we only wish that 
Great Britain were in such a condition that similar action 
could be taken; or, rather, we wish that Parliament 1. 
the early days could have put forward and have developed 
an enlightened policy which would have avoided all the 
dismal chaos into which the electric supply industry of this 
country has fallen. It is, of course, easy to be wise after 
the event ; but, even so, the fact remains that legislation 
in regard to electricity supply in this country has been 1.0 
testimonial to those who have directed our public affairs. 


—< 


SEPTEMBER 27, 1918. 


THE ELECTRICIAN. 


459 


The Calculation of Single-Phase and Three-Phase 
Lines." 


By J. R. DICK, B.Se., M.L E.E. 
(Concluded from page 441.) 


Size of Conductors on Three-Phase Systems.—All the formule 
and methods already given for single-phase are applicable to 
three-phase systems ; allowance has only to be made for the 
effects of the 120° phase displacement. of the currents in the 
Wires. l 

The cross-sections are usually calculated for a stated per- 
centage loss pin the line at a given pressure, or thev are based 
-on the economic current density. If P is the power supplied, 
this is equal to C,V cos oV 3, from which we can find Co. 
The line losses are pP=w=3C,"r, where r is the resistance of 
one wire. Since r=l/os w=3C,2l/os or s=3C Elow. 

If the economic current density D is fixed, s=C,/D. We 
may note here the relative bosses in three-phase and single- 
phase lines with equal pressures and the same cross-sections 
and loads. 

In three-phase 

CoV cos oo. VW 3=P. or C,=P/V cos. \ ce 
and the fine loss 

2 2» 
=3(,2r = 3P?r P~ 


8Vicostn Vage 
3V2cos"9 VP cos 


In single phase where C, is the current, 


iVieer G2 Py op ee 


V cos 9° 
and the line loss =2C 27 =2P2,/V? cos o. 

This is double the loss for three phase, but the volume of 
copper is less in the proportion of 2: 3. Consequently, if the 
volumes of copper are made equal by increasing the sections 
of the single-phase conductors by 50 per cent. the three- -phase 
loss will be only 75 per cent. of the single-phase loss. 

As regards the voltage drop in a three- phase circuit, it 
follows at once from the phases of the currents in any pair 
of wires differing by 120°, that the ohmic drop between 
them, if each wire is of resistance r, is r=rC,V3. Therefore, 
if we take all the previous formula for single-phase circuits and 
insert rv’3 instead of the total circuit resistance r, the results 
will be perfectly valid for three-phase working. The vector 
‘diagrams, as given in Figs. 2 and 3 for single-phase, will be 
true also for three-phase if we bear in mind the following 
points. 

The voltages V, and V: (Fig. 2) now represent the values 
between any pair ol wires in the system, which is assumed to 
be balanced or nearly so. DE or vy, the ohmic drop, will now 
be rC)V’3, r being the resistance of one wire, and similarly 
the inductive drop v, will be /3 times the inductive drop in 
-one wire. 


1. For non-inductive mains with inductive loads we found 


lor single-phase V, —V, =v=C, =C," cos 9, and s my COS 9, 


l being the length of one wire. 
‘the same conditions we have 


V,—V. =r=CrV3= Cor cos ov3, 


-and s becomes 


Hence for three-phase under 


Col cos OV 3 
eo 
lalso being the length of one wire. 
2. W ith 7 inductive mains and loading we peeminee the formula 
‘for ze -phase 


* From the ae new edition of ‘ Electric aa: and Dis- 
"tributing Systems ” (Dick and Fernie). 
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For three-phase we substitute C,rvV/3 for Cor, but r is now 
the resistance of one wire onlv, instead of the complete circuit. 
Sinularly we substitute 


21nLC lv 3 for 4anLCol, 


L being the coefficient of self-induction per mile of single 
conductor, and / the length in miles from supply to load. 

Thus, for three-phase 

=v (V, cos 954+ CorV 3)? +(V, sin 9, +22nLCylv 3). 
Vi—V,. 

3. The composition of the capacity and load currents follows 
the same procedure as in single-phase working. If K micro- 
farads is the Y capacity of the three-core cable, or the capacity 
of the imaginary condenser formed by one core and the 
sheathing, then the capacity current C, is 27vKV/10°%y 3. 
When combined with C, it gives the value of C,, which is 
substituted in the formula instead of Co if appreciable capacity 
effects exist. 

This substitution in the single-phase or three-phase formula 
is not strictly accurate, since the value of the current varies 
from C, to C,, along the line, owing to the distribution of the 
capacity. The average value of C, and Cy would give more 
accurate results, when determining V,, but usually C, gives 
a close enough approximation. 

Further, the distributed capacity produces a varying phase 
angle between the vector of the ohmic drop and that of V,. 
Except on very long lines, which must be calculated by less 
simple methods, this effect can be neglected without serious 
error. | 

We shall now illustrate the use of these formule by calculat- 
ing a three-phase transmission line, and we shall assume this to 
be a three-core cable. Ifthe working out is clearly understood 
the calculations for single-phase will present no difficulty. 
The load P to be supplied is 1,500 kw. with a power factor 
cos 9, =0-8 at a pressure V, of 10,000 volts and a frequency 
n of 50 per second The distance from the supply station is 
25 miles. From the data available it is found that the economic 
current density D is 1,100 amperes per square inch, and 


E feed =109 amperes 


~ Vi, cos ga. V3 ~ 104000 x 0-8 x V3 
Then the cross-section 
jel ae =0-099, or 0-1 sq. in. (nearest standard) 
D 1,100 
For a three-core 0-1 sq. in..10,000-volt cable the Y capacity is 
found from the cable makers’ tables to be 0-4 mfds. per mile. 
The total capacity K of the 25 mile line is therefore 25 x 0-4 


= 10 mfds. 


From this we obtain the drop v= 


10,0 
The capacity current Ome i ae 10-8 
a/ 
10,000 ., 1 
=2x3.14x50x10x 1-732 *To00,000 77° amperes. 


The resultant current C, is equal to 
As cos 9,=0°8, we and | ma i rables p, =37° and (90—9,) 
= 53°, and cos 53°=0-6. 
Thus C= V'1092 + 18°—2 x 109 x 18 x 0-6 = 99 amperes. 
The line pressure at the supply end is 

V =V (V, cos p FC- ry 3)+ (V; sin 9+ 2anLClV/3)?. 
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These quantities in figures are V, cos 9,=10,000x0-2 
= 8,000 volts, C,. r . y 3=99 x 0-44 x 25 x 1-732 =] ,886 volts. 
(The resistance per mile of a cable 0-1 sq. in. is 0-44 ohm.) 
Vasin 9,=10,000 x 0-6 =6,000 volts. 

L per mile of conductor in a 9-1 10,000-volt three-core cable 
is approximately 0-5 millihenry and lis 25 miles. Then 


0-5 
2nnLC,l V3 =2 x 3- 14x50x a 
V =v (8,000 + 1,886)?+ (6,000 +678)? 
=V 9,886? + 6,678? 
= V 142,330,000 =11,930 volts. 
Voltage drop in the line 
V,—V, =11,930—10,000 = 1,930 volts. 


The power loss is 3C?r, where C is the mean of C, and 
C, =3 x 104? x 0-44 x 25=356 kw. The total power required 
at the supply end P, is | 


1,500 + 356 =1,856 kw. 


x 99 x 25 x 1-732 = 678 volts. 


and 


x 100=19 per cent., which 


356 
1,856 
is too high a figure for good regulation, if the line is worked in 
parallel with other lines. The improvement in power factor 
due to the capacity is apparent when we calculate cos 9, 
(see Fig. 3). By adding the losses at the supply end to the 
load we know that P,i31,856kw. But P, also=C,V, cos o4V3, 

1,856 x 1.000 
99 x 11,930 x v3 
the load end. Contrary to the conditions on overhead lines, 
the inductance of the cable has no great influence oa the 
supplv voltage. If we omit this factor, 678 volts and calcu- 
late V,, it proves to be 11,560 volts. If capacity and induc- 
tance in the main are both absent, or rather negligible, the 
drop is Cor cos oo 3=109 x 11 ohms x 0-8 x 1-732 = 1,660 volts 
and V, is 11,660 volts. For absolutely non-inductive condi- 
1,500,000 


P : 
e aE xI 
yva” * Y 3= T0000 * 


The percentage line loss p is- 


and thus cos 9,= instead of 0-8 at 


=0°9, 


tions the drop is v= =1,650 
volts, and V, is 11,650 volts. 

From this example it will be seen that the arithmetical 
methods are simple, and they have the advantage of indi- 
cating quickly the relative effects of the inductance of the 
load, and the capacity and inductance of the line. 

The necessity for trying to keep a good power factor on 
the mains is so obvious that special devices are used for coun- 
teracting the effect of inductive loads and lines, when the power 
factor falls below a certain figure. The condenser effect 
of the cables being in itself insufficient, the only alternative 
is to supplement it with static condensers or to use synchro- 
nous motors with proper excitation to furnish leading currents. 
The latter method implies expensive machines, and regular 
- attention to their running. The static condenser for power 
factor improvement was until recently considered to be only 
a physical laboratory piece of apparatus, but there are now 
on the market robust practical designs, such as the B.I. & 
Helsby Co.'s oil immersed type which are efficient and reason- 
able in cost. As some power companies increase their charges 
for power factors below a certain value or give a bonus for 
a high power factor, it will certainly pay the consumer, in 
such cases, to consider the use of condensers, which should be 
installed as closely as possible to the point where the inductive 
load is taken off the main. 


Analysis of Alternating-Current Networks. 


When loads of different power factors are connected to 
distributors or to the branches teed off a ring main they must 
be treated as vectors, before the direct-current methods of 
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analysis can be used. Any current C, with power factor 
cos @ can be resolved into C, cos ọ and Cy sin 9, which are 
the ene gv and wattless components at right angles to each. 
other. (The) notation for two axes at right angles is used by 
Steinmetz and others, instead of the method with sin 9 and cos 9 
components.) 

At any point, where several currents meet, we have first 
to determine the two sets of vectorial quantities and then 
combine them according to the Jaw of vector addition. 


s Cı A Ce B C3 D 
r T2 Pa 
ĉi C2 C3 
cos¢, = 0°7 cosg,-0'8. cosy -0'9 


Fic. 4. 


If C,’ is the arithmetical sum of all the cos ọ vectors, and 
C,” the sum of the sin 9 vectors, the value of the current in the 
line which they enter is 

C.=V (Cy’)? + ( C6")? 
From the trigonometrical fale for a right-angled triangle the 
power factor of C, or cos a is 


Co\? 
wn aae) 
The method will be at once clear from the following example :— 
In Fig. 4 we have three loads each of 100 amperes, ¢,, c3 
and c,, with power factors as shown, on a single-phase system.. 
Resolving them along cos ọ and sin ọ axes we obtain :— 
c, cos ©, = 100 x 0-7 =70, and c, sin 9, =100 x 0-7 =70. 


Cy COS 92 =100 x 0-8 =80, and c, sin 9, =100 x 0-6 =60. 
C} COS 93=100 x 0-9=90,and c, sin 9, = 100 x 0-44= 44. 


S B a E, cos g axis 
70 80 90 
10 : 60 44 a 
Fie 5 


In Fig. 5 is shown the distribution ai the component cur- 
rents :— 


Thus C =v (240)?+ (174)? =296 amperes. 
C,=V170?+1042  =199 ,, 
C, =V 9024 442 =100 ,, 


The power factors are as follows :— 


174\? 
z= — Q0. l. 
For C, COs a,=1y/ {1+( 4 Jie 


For C} cos a= 114 


For C,° cos a=W! {1+(4 os 


The size of the conductor, s, in a non-inductive main can: 
be found, if we have to design ` 
(1) for a given drop, v, since 
v=C,r, cos ue C08 A, -+ C3r3 COS Q3 
=C, 
or (2) for a given power loss, w, since 
w=C acre kar 


=C,? 


cos + Cn, ---COS a,+C,_ cos ag, 


Ks 


l 
2 lz w2 3. 
a +es Ks +C Ks 
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Caleulations of this kind, if attempted for a complete net- 
work would become extremely laborious. It is generally a 
sufficient approximation to calculate for non-inductive condi- 
tions and then apply a correction for the average power factor. 

When supplying several sub-stations from an E.H.T. trunk 
main, the capital cost of which is heavy, it would certainly be 
worth while to carry out accurately the analysis we have 
indicated above. | 


TT 


Correspondence. 


ELECTROMAGNETIC THEORY. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: I trust I may be considered free of presumption if I 
venture to criticise the comparative value placed by your 
journal upon such matters as are treated in Mr. A. C, Crehore’s: 
Paper “ Some Applications of Electromagnetic Theory to 
Matter.” It is very rarely indeed that we get a Paper by a 
first-class man dealing comprehensively with the state of 
theory and practice on this, the most important, subject. 
Take, for instance, your issue of the 6th September, which 
happens to bein my hands. It is no reflection upon the other 
Papers and articles to say that they are all comparatively 
on small matters of detail, and they could very well be delayed, 
or even altogether omitted, from the standard premier Elec- 
trical Journal. This would have permitted of Mr. Crehore’s 
article being published in one complete instalment, in decent 
type, and presumably with the illustrations, which are un- 
fortunately missing. | 

I feel that to the great majority of your readers this subject 
is, as it is to me, far and away the most interesting, as it is 
the most important, and such a summing-up and explanation 
of the position as given by Mr. Crehore is like being shown a 
new and distant landscape through a pair of the finest field 
glasses. From the prophetic point of view, it is important 
that practical electrical engineers should read such an article 
under the most favourable circumstances at least now and 
again, even sometimes at the expense of the so-called practical 
articles.—I am, &c., 

Derby, Sept. 18. ` J. SAYERS. 

[As we refer to this letter in the Editorial Notes, we need 
say no more here than to remark that the original contained 
no illustrations, and that it was given in THE ELECTRICIAN 
practically without abbreviation.—Epb. b.] `’ 


Reconstruction in France and 


Belgium. 


In the industrial reconstruction of the invaded districts of France 
and Belgium, electricity supply will play an important part, and 
the directors and representatives of the large power stations and 
electric lighting plants in the invaded regions of France have formed 
the Syndicat Professionnel des Producteurs et Distributeurs d’ Energie 
Electrique, in order to study the problem of reconstructing their 


power stations. 

According to ‘‘ Commerce Reports ” those interested have constitutad 
a committee (the Comptoir Central d’Achats Industriets pour les Régions 
Envahies, 40, rue du Colis¢e, Paris), and the data in the possession of the 
Committee indicate that the power stations in the regions occupied by the 
enemy represented (including units in process of installation) a capacity 
of about 300,000 kw. The Committee has learnt that in the majority 
cf cases the electrical machinery, boilers, transmission lines, and in 
may cases the buildings themselves, have been destroyed. Therefore, 
it will be necessary to replace the whole of the installations in the invaded 
regions. However, in order to avoid undertaking a programme which 
would be too ambitious, and as the reconstruction of the invaded regions 
will demand several years, the Committee has agreed to limit its plens 
for the time being to the restoration of one-third of the supply of the 
period before the war, t.e., about 100,000 kw. 


Adveatege will be taken of the opportunity for securing es largely es - 


pæsible the standardisation of new equipment and transmission systems. 
Among other cdvratazes, straderdisetion will eneble the meaufacturers 
of the electrical equipmznt to lower the net selling price. It is proposed 
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to use turbo-alternator groups of 5,000 kw., supplying three-phase 
current at 10,500 volts 50 cycles. In order to develop as quickly as possible 
the desired energy of 100,000 kw., it will be necessary to provide for the 
installation of 20 identical sets, with boilers, switch boards, distributing 
lines, transfurmers, &c. At first the generating plant would be in 
temporary stations, designed to reinforce centre! stations elready in 
operation on the French side of the firing line. A part of the new plant 
would perhe.ps be left in reserve in order to be resdy for installation in 
strategic locations in the regions still occupied by the enemy the moment 
their liberation hes been brought about. In spite of the uncertainty 
with regerd to the conditions in which the libere“ion of the invaded 
territory will be brought about, it is necessary to provide for the most 
effactive method of distribution, and the Committee thinks it better to 
lesve out of considere‘tion the old transmission lines, for the chances 
are that all the copper wire has been either destroyed or carried off by 
the enemy, and the old lines were only designed for supplying local 
communities. A msp has been prepsred showing the distribution lines 
existing in 1914, and also a map indicating in a general wey the trans-. 
mission lines the‘ will be necesse-y for the distribution of energy in the 
invaded regions after the wer. The provisional and theoretical trans- 
mission lines thus sketched out have been developed purely from 
the point of view of the genera! public interest. No account has been 
texen of the more restricted interests of electric supply compenies and 
their consumers. The transmission lines contemplated by the Com- 
n.ittee have been clessified in verious c2tegories according to the urgency 
of their installation. 

By the creeion of a vast system of power genere.tion and distribution, 
capable of realisation by successive stazes 13 the needs of the invaded 
regions may dictate, the Committee hopes to ashieve the msximum 
efficiency by avoiding the creetion of num2rous sme!l privete central 
stations, and thus obviate g waste of fuel. 


‘A schem? for the electrical reconstruction of Belgium has also been 
drawn up by an expert for the considere+ion of a Belgian Government 
Committee, and has for its object the supply of ample cheap electric 
power for railway end industrial use. Seven ‘‘super-power ” stations, 
ranging in capacity from 100,000 to 300,000 kw. are proposed, with 
high-pressure transmission. ‘hese would be laid down at Charleroi, . 
Mons, Limburg, Liége, Antwerp, Ghent: and Ostend, end coel would be 
subject to destructive distillation a$ these strtions for the recovery of 
by-products, as outlined in the schem? of the Electric Power Committee | 
of the Board of Trede. It is celculeted thet the adoption of the proposals 
would result in the saving of over 5,00),000 metric tons of coal {per 
annum. ° 


A Watertight Lantern. = 


Simplex Conduits, Ltd., have placed on the merket a new deep water- 
tight lantern. This is cast with a deep recess in the top, into which the 
The deep cast body aad standard well glass make a 
pleasing well-balanced combination and avoid the necessity of stocking 
extra deep well glasses, which et the present tims ave morc difficult _to 


T 


a 


YET 


WATERTIGHT LANTERN. 


obtain than the standard glasses. This deep body lantern used with the 
firm’s new sheet-metal shade, throws the light downwards, and none is 
wasted by horizontal rays. ‘i‘he inner reflecting surface is white, and if 
regularly cleaned an excellent illumination on the ground beneath the 
unit is obtained. The illustration shows the chief features of the unit, , 
with and without the reflector. | 


Ld 


Electrolytic Copper Refining in Felgian Congo.—The Union‘ 
Min\ére, Haut Katanga, has decided to erect plant for the electro- 
lytic refining of copper. The plant, as well as some additional 
railway rolling stock, has been ordered from America. 


Patent Record. 


SPECIFICATIONS PUBLISHED. 


The following abstract from somz of the specifications recently publishei have been 
specially compiled by Masses. Mewaurn, Evits & Pryor, Chartered Patent Avents, 
70 and 72, Cnancesy-lane. london, W.C. ° 

Waenever the date applied 1o- difters from the date on which the application was lodged 

al the Patent Oise the former is given in orackets after the ttie. 


1918 SPECIFICATIONS. 
103,083 Eveansen & Joianuessen. Apparatus responsive to sunlight for completing 
an electric circuit tor giving a signal or for other purposes. (25 B lép 
112.123 WestinsHouse Evectric & Mro, Co. Geared turbine installations, (11 12 16.) 
112.442 Axtigso.asczr Liunsstaoms AnauturBin. Rotary field magnets. (19 12-16.) 
114,829 AKT. Gis Brown, Bover! et Cie. Mechanism for varying the point of ignition 
in Magneto-electric lenition apparatus. (23 3 17.) 
116,895 ean WeEsTINGHOUSE Evecreic & Mrs. Co. Control cf electric motors. 
a ) 
118.296 PescaTorge. Electrodes for arc soldering. (21 5 17.) 
118,300 Berry. Electric heating elements suitable for cooking and similar heating 


apparatus. (18 717.3 
Ignition dynamos. (21 8 173 


118.318 Marks. (Solitdort Electrical Co.) 
118,319 Hiro & Irerano, Electric ignition apparatus fer internal combustion engines. 


(21 8 17.) 

118,320 Automatic TeLepHoue Mrc. Co. (Automatic Electric Co.) Telephone sys- 
tems. (21 817.) 

118,324 eee ss Brooks. Switchgear fur starting and contrclling electric motors. 
(22 7 17. l 

118.329 Hopen. Electrically-operated mechanism suitabie for drivine clockwork 


trains, or the like. (24 617.) 

118,030 Automatic TRLEFHCNE Moc. Co. & Reminoton. Electric signalling systems, 
more particuiarly for use in mines. (25 817.) ` ” 

118.352 Brewer & Srencer. Atr-speed indicators for kite balcons. (249 17.) 

118,355 StatHaAm. Electrolytic ceils. adapted for the manufacture of caustic alkali 
from so‘lium chloride. (26 9 17.) 

118.357 Wave. (Booth Hall Co.) Electric furnaces. (27 9-17.) 

118,370 Furies AccumuLaTte r Co. & WELCH. Magnetic locks cr fastenings for use on 
electric lamps or cther apparatus. (14 11 17.) 

118.378 Crusy. Electric switch plues. (14 12 17.) 

118,389 Serisuan & ALMANNA S7334 ELE CTRISKA AXTIEGDLAGIT. 
electric circuit-breakers. (4 1 18) 

118.392 Burgio. Dynamo-e'ectric machinery. (2 3-18.) 

118,416 JorGensen. Combustion meht-light and electrical heating apparatus. (20 8 17.) 


Fres-release 


— bro —_—— 


APPLICATIONS FOR PATENTS. 
Notr.—Names within parentheses are those of communicators of inventions. 
Juiy 27. 1918. 


12.236 ee Fireproof and unbreakabie ccating for telegraph and te'ephone 
wires, &c. 

12.238 KnNowLes. Telegravhine apparatus. 

12.246 ALLEN. Trolley retriever. 

12.262 Watney. Incandescent lamps. ° 


12,266 Quain. Electric heaters. 

July 29, 1918. 
12,306 Brown & Evans. Non-accumvlative electric signalling indicator for collieries, &¢ 
12,313 Witson. Control of dynamo electric machinery, 
12.315 Menco-ELme Synp. Electro-magnetic speed changing gear. (22 9 17, U.S.) 
E'ectro-pneumatic braking systems. 


12.22 B. T.-H. Co. (G. E. Co.) 
12,327 Bray, MARKHAM & Reiss. Friction drive for electric switchgear, &c. 
July 30, 1918. 


12.353 Blaymires. Lamp holders. 

12.367 LiverToN. Electric time transmitter or master clock. 
12.382 Lucas. Electric signalling lamps. 

12,413 CALLENDER & Braca. Electrica!ly locating submarines. 


July 31, 1918. 


12.470 Witson. Contro! of dynamo electric machinery. 
12,477 MacintosH. Direct-current starting switches. 
12.487 Exrey & Leitner. Electric cells. 

12.488 Francs. Operating electric switches from a distance. 

12.490 GutzwitLer. Electric internal tube heaters. (8 8 17, Switzerland.) 
12,507 Korgssios. Electric speed governor. 

12,510 BLoxam. (Russische A. G. L. M. Ericsson & Co.) 


oscillations, &c. 
August 1, 1918, 


12,488 TER Domestic & STREET LIGHTING Co. Operating electric switches from a 
istance. 
12.545 Tavanı. Instartaneously varying photo-electric resistance. 
12.554 WrsTERN ELectric Co. Telephone exchange systems. 
12.555 AccumuLator Sgrvice Co.. Jottey & Knicut, Electric hand lamp. 
12,567 Benjamin. Electrolytic apparatus. (1/8/17, U.S) 
12.593 S. SmitH & Sons. TRIER & Martin. Constant current dynamos. 
12,600 & 12.601 Tinson. Electric connectors, &e. 
August 2. 1918. 
12,642 Bugss & GUTZWILLER. Feeding polyphase current circuits with monophase 
current. (68 17, Switzerland.) 


12.643 CotouHoun. Heating elements and means of conveying heat therefrom. 
12,650 McLeon. Preventing rapid exhaustion of primary batteries, 


Valves for generating electric 


Volunieer Notices. 

LONDON ARMY TRO DPS COMPANIES VOLUNTEER ENGINEERS. 
Headquarters: Ba!lderton-street, Grosvenor-square, W. 1. 
Officer Com:nanding, Lieut.-Colonel C. B. Cuay, V.D. 
Orders for the Week. 


Captain of the Week.—Capt. E. G. Fleming. 

Next for Duty.—Capt. W. Hyne:n. 

Sunday, Sept. 29.—Comm-ndant’s Perade at Waterloo Station, 8.45 a.m., 
opposite No. 9 platform,for work at Esher. Drill Order without 
rifles. Mid-dey and tea rations to be carried. 

Monday, Sept. 30 to Sxturday, Oct. 5.—Drills as usual. 

Sunday, Oct. 6.—Annue! Musketry Course et Pirbright. Parade 
Waterloo Station, 8.45a.m. Drill Order with Rifles and Side- 
arms. Mid-day and tea rations to be carried. 

SPECIAL OBDERS.—All d-ills will take plase at headquarters unless 
otherwise stated. 
The medical officer will attend for the examination of recruits on 

Thursday evening at 6.30. 


THE ELECTRICIAN. 


SEPTEMBER 27, 1918. 


Gommercial Topics. 


qantas 
Industrial Councils. 


Up to the present el-ven Joint Industrial Councils have been con- 
stituted on the principles laid down in the Whitley Report, and the 
tirst meetings have been held. Tac industries affected are :— 

Pottery, building trades, furniture, heavy chemicals ; gold, silver, 
horological aad etled trades; matches, rubber, silk, baking, china 
clay and vehicle building. Recent progress hes accordingly been 
marked, and the formation of Joint Councils for many other industries 
is proceeding vigorously. In some cases the precise demarcation of 
particule; trades ha» called for careful handling, but it is stated that in 
every case where g Joint Council has been formed the proceedings at the 
first meeting have been invariably most amicable. 

* *  *  & 
Non-Ferrous Metal Licences. 

The Board of Trade notify companies, firms and individuals 
holding licences under the Non-Ferrous Metal Industry Act that 
these licences do not dispense the holders from complying with the 
regulations made under the Defence of the Realm Act with respect 
to the sale or purchase of non-ferrous metals. The necessary permits 
under. these regulations must be obtained from the Ministry of 
Munitions in respect of any sales or purchases of non-ferrous metals 


in the same manner as before the licences werc granted. 
* * .* * 


Income Tax and Depreciation of Fuildings. 
-Financial and business circles are devoting considerable attention 
to the effect of Sub-section 4 of Section 24 of the Finance Act, 1918. 

‘his section permits the dedtiction of the whole of schedule A assess- 
ment (ie... in respect. of lands, tenements, &c.) in calculating profits 
assessable under schedule D (7.¢., profits from trades, &e.) ‘in the case 
of any premises being mills, factories or other similar premises.”’ 

Prior to the present year the allowance has been restricted to five- 
sixths of the schedule A assessment—that is to sav, the amount upon 
which the tax was actually charged under schedule A. “The Times” 
points out that, while it is generally understood that the concession has 
been granted to provide an allowance for depreciation and buildings 
reference to the section would not appear to justify this view, and the 
allowance is more of the character of a deduction on account of wasting 
assets. Electric supply undertakings, gas works, &c., are not assessed 
to schedule A, and they will, therefore, get no relief under the clause in 
this year’s Act. although their works and buildings are assets of a much 
more wasting character—deprecizte more rapidly—than mills, factories 
or similar premises. Consequently, inequality in assessment will be 
created as between one class of taxpayer and another. Electric supply 
and gas companies contend that, whether the allowance is made to pro- 
vide for the loss of value of buildings only, or to provide for the de precia- 
tion of assets generally, is irrelevant. The loss is not peculiar to the 
undertakings expressly provided for in section 34, and legislation which 
gives an advantage to certain interests over others in the matter of 


taxation cannot be justified. 
* * * * 


Foreign Companies and War Taxation. 

A number of Anglo-foreign companies, including some tramway 
and electric supply und>rtakings, have removed their head offices 
from London in order to avoid the heavy income tax. One of the 
most recent cases was that of the Alianza Co. (Ltd.), which fast week 
decided to alter its articles of association in order to place the control 
of the company in the hands of a local board in Chile. 

The cheirman of the company (the Hon. Herbert (C. Gibbs) stated that, 
so far e3 the British shareholders were concerned, there would be little 
practical change, except that the management would be transferred 
from the present board to a local board in Chile. After referring to the 
constitution of the local boerd aad that nothing had yet been settled 
23 to the domicile of the company after the war, he said that even the 
transfer of the control of thet one compeny to Chile was to some extent 
injurious to British interests, both directly and indirectly; but the real 
significance of the -tion which they felt bound to take was that it was 
indicative of was’ might occur in future in weakening the position of this 
country as @ directing centre of industry aad in abolishing the consider- 
able indirect gains to British commerce, finance and manufacture which 
grose therefrom, In the present case the disturbance of control was due 
as much to British income-tax methods as to the actual weight of taxa- 
tion, for the British Government treated as profits the oost of the raw 
material which nitrate companies used in earning their revenue, and 
they now levied income-tax upon that capital expenditure at the rate of 
Gs. in the £. The sense of injustice and irritation which was thereby 
created wa; a strong incitement to foreigners and British subjects alike 
to avoid British jurisdiction. Tne excess profits duty, plus income-tax, 
as levied at present on the balance of excess profits remaining, made that 
tax prohibitive, and would, if the company remained under British 


control, cause its production to be decreased. 
* * * * 


The “Embargo ” Strike Committee’s Report. , 

The Committee on the Labour * Embargo,” of which Mr. Justice 
McCardie is chairman, has published an interim report dealing with 
the recent Coventry strike and the circumstances which led up to it. 

The report states tha: the stopp2ze of work at Coventry and Birming- 
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ham jwas due to the issue by the Ministry of Munitions of “ Embargo 
Letters’ to three munition firms in Coventry prohibiting further en- 
gagemonts of skilled mən without the licence of the Ministry. The 
Committee find that the explanation of the © embargo ” had not been 
sufficieatly brought home to the minds of the workm-n aid the actual 
stoppage Might have been avoided if further steps had been taken in 
June tu mixe known to the men aad their lesders the object ead scope 
of the `“ embsa-yo.”’ 

Tne evidence is conclusive that the “ embargo ” sehem? was necessary 

in the national iaterests to secure the most effective use of available 
dabour, and the Committee ave of opinion thet the action of the Govern- 
ment in establishing the seneme wos justified. Ine evidence established 
the fast that the ‘ embscygo,” although the immediate cause of the 
stoppage at Coventry aud Birmingha:n, wes not the only, or, indeed, 
the substaatisl cause of it. Although the vast m>jority of those who 
stopped work ere in every way @axiogs to maintain the output of mini- 
tiens, there is evidence thet e smoll section of the community, not 
confined to the ranks of le bour, is hostile to the coastit ational procedure 
of the trade union organisations of this country, aad desires to take 
advantaze of causes ot irritation to briag about, if possible, a stoppaze 
of work for other reasons than the redress of immedi.te grievances. 
— Tne Com:nittee recommend thet megas should be devised to provide 
that changes or developments in Government policy with respect to 
labour matters (so fe? as they concern m initions work) should be imme- 
diately and effestively com nunicated to the workmen aid employers 
concerned. ‘T'ney etso suggest that a joint committee of a consultative 
and advisory nature be established forthwith consisting of representa- 
tives of employers and workmen with a chairman appointed by the 
Government. ‘ne members of the Com nittee, other than the chairman, 
should be subject to re-appointment every three months. Tae Com- 
mittee should met weekly in order to maintain close ead coastant touch 
with the problems which may arise. ‘ne meetings of the Committee 
should be attended by the heads of the Lebour Departments of the 
Admiralty aad the Ministry of Munitions or by responsible officers of 
those Departments. 


Electricity Supply. 


General. 


Belfast.— At a meeting of the Electricity Committee on the 18th 
inst. tenders were considered for the supply of additional generating 
plant, &c., and offers aggregating £200,000 were accepted. 

On the following dzy a number of representative citizens, together 
with m2mbers of the Committee and Sir John Snell and Mr. J. H. Rider, 
paid a visit of inspection to the Exst Bridge-street station and to the site 
-of the new station. Tne chairman of the Committee (Councillor J. C. 
White) subsequently entertained the party to luncheon, efter wnich he 
explained the reasons for the plant extensions and for the erection of the 
aew station. 

In the course of his speech, Sir JOHN SNELL alluded to the report made 
by him to the Committee, in waich he stated the: the only course to adopt 
was to instal a high-tension three-page system, and to put the station in 
the most advantezeous site possible with regard to coal and water supply. 
Owing to the outbreak of wur nothing wes done at the time, but at the 
end of last year, when the demznds trom the great shipyards began to 
arise, the Corporation were driven to embark on the new scheme—that is, 
if they were to accept the responsibiity of supplying electricity to the 
great industries of the city. Having a:cepted the responsibility, they 


had to spend a very large emount ot capital, end he werned them that - 


they would have to continue to spend a large amount of capitel ; but if 
that capital soundly expended enabled them to supply energy et a proper 
and reasonable rate, and the revenue from it paid all the capital charges 
and enabled them to put by « reasonable reserve fund, then a great 
Corporation such as that of Belfast could unhesitatingly undertake the 
responsibility of spending thet gree: emount of money. ‘he only danger 
that he‘could possibly foresee wes thet of 2 temporary slump in trade, but 
that had been provided for. Each of the large consumers had undertaken 
to take a minimum amount of power per year, and he was satistied that 
if the worst came to the worst, end the big users of electricity only took 
the minimum covenanted for, the concern would still be making a sub- 
stantial profit. Judging by past experience, he saw no reason why that 
great electricity department, which in the course of the next three years 
would be very nearly trebled in size, would not be, if properly managed, a 
sound financial investment and a source of great comfort and help to the 
important industriesinthe city. He believed that the Corporation would be 
asked in the not remote future to do more than supply electricity merely 
within the city boundary. Belfast was unquestionably the centre for any 
electrical distribution which could be given in the surrounding counties. 
Scattered around the city there were « large number of important in- 
-dustries and mills, and he believed that in the course of time they would 
be asked to face the responsibility of sending their electricity out to those 


mills, end possibly lighting the sm^ller townships in their vicinity, and. 


probably also undertzking the supply of energy for railway traction. At 
the new stgtion the plant would consist of weter-tube msrine-type boilers, 
-and to begin with two 6,000 kw. turbo-aiternetors, which would generate 
electricity, and they would distribute electricity to the shipyerds, and 
would also convey electricity to East Bridge-street, where it would be 
‘transformed aad distributed in the city. Tney must ley out the station 
with an eye to the future. The next step would be a 12,000 kw., or 
possibly a 15,000 kw., set: but they did not stop even there. They 
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were laying out the building to contain eventually as large a unit as a 
25,000 kw. sot. As their system d2velop:d and dem sads for large blocks 
of power were msde upon them, they mist face the responsibility of 
having to put in such large units. When thes station and system were 
properly established they would bə supplying the wnole of the demands 
of the shipyards, a great deal of the dem sads of their mills and certainly 
all the sm>ò'l industries within the city, end thet must have a very 
bencficia! effect upon the cleanliness of the city and uponits industrial 
prosperity. 

Dublin.—A conference of electricity consumers was held last week 
in order to consider the situation brought about by the coal shortage. 

Tne president of the Dablin Industrial Associstion (Mr. Mitchell) 
gave a sum naty of the efforts msde to obtain supplies of coa! and of the 
negotiations with the Electric Lighting Committee end the Coal Con- 
troller. It is proposed that a!l early closing shops (wholesale and retail) 
shall close at 5 p.m., ell shop window and outside lighting to be pro- 
hibited; licensed houses, tobacconists and late closing shops to be closed 
between 3.30 and 5.30 p.m. Olives not connected with or incidental to 
industrial work are to be closed ab 4 p.m., and private houses are to be 
rationed ascording to a fixed seale. Hotels, clubs and boarding houses 
to be reduced by 25 per cent. of the 1914 supply ; theatres and other 
places of emusement to be closed by, 10.30 p.m.; gnd picture 
theatres and other places of entertainments shell also be closed from 
3.39 to 5.30 pm. Outdoor lighting of thestres is prohibited, and all 
theatre lighting must show a reduction of 25 per cent. of the 1914 con- 
sumption, and the electricity used in public lighting sha!l not be more 
than one-half that consumed in 1914. 

Major CREAN stated that the Coal Controller (Mr. Burgess) promised 
to provide the necessary coal to carry out the above arrangements. 

Lr. SHERLOCK said the position of the Electricity Committee was that 
for the year ended March, 1915, they imported 32,000 tons, in 1916, 
33,0)); 1917, 34,0)0: and in 1918, 24,00), representing a drop bat ween 
1917 and 1918 of 10.099 tons. Since Macch they had been endeavouring 
to ecouse public spirit in the hop2 of forcing the Government to deal 
equitably not oaly with Dublin es a waole, but with the electricity 
undertaking, waich had been sə bidly trested in the preceding 12 
‘ney usually used over 30,0)0 tons every year. The pro- 
posed reductions would relieve them, if the Government put them into 
operation, to the extent of 5,000 tons in the year, leaving them in the 
position that for the remaining needs of Dublin they must have 26,000 
tons of coal. More stringent regulations than those suggested might 
have to be made leter on. The 5,000 tons of coal would save the elec- 
tricity department something like about £10,000 or £11,000, but the 
loss in income to their concern by the adoption of those changes would 
be £40,000 a year. 

Electric Power Supply.—The Manchester Chamber of Commerce 
has endorsed the findings of the Board of Trade Electric Power 
Supply Committee. . 

Electrical Power Engineers’ Association.—A general meeting of 
the members of the West Yorkshire section of this Association was 
held at Leds, on Saturday evening last. 

Mr. J. E. Ellis, of Morley, was in the chair, and there were 70 members 
present, including the full (Committee, the president (Mr. A. L. Lunn) and 
one of the vice- presidents (Mr. R. C. Atkinson). A general review of the 
progress of the Associztion was given, also a detailed account of the 
activities of the West Yorkshire Section since its formation. It is 
intended to hold during the winter session a series of meetings for mem- 
bers, and a programme drewn up by the sub-committee was submitted. 


Electricity in Shipyards.—Middlesbrough Corporation has agreed 
to give a supply of electric current to Sir Raylton Dixon & Co. 

The approximate cost of laying two mains to a suitable point on 
Dixon’s premises, together with the necessary transform>rs and switch- 
gear, will be £10,000. ‘I'he load to be connected immediately will equal 
about half a million units per mcnth and the profit on this is expected to 
pey interest and redemption charges on the whole of the extension. 
Under the arrangement, all the energy required for extensions at the 
Cleveland Dockyard fcr some years to come will be supplied. 


Hull.—The Electricity Committee recommend the Corporation 
to increase the salary of the acting borough electrical engineer 
(Mr. J. F. Magoris) from £425 to £700 per,annum. 


Increased Charges for Electrical Energy.—The charges are being 
increased at the following places :— 

Aylesbury Council has decided to increase its charges by 20 per cent. 

At Stirling the charges for current has been increased. For private 
lighting the price is 7d. per urit. l 

Southend Corporation has decided to further increase the charges for 
current for all purposes by 15 per cent. 

From Sept. 30 Liverpool Corporation’s charges will be increased by - 
10 per cent. over the additions of 12} per cent. and 17} per cent. already 
in force. 

Darwen Electricity Committee recommend that the charge for electric 
current be increased to 8d. a unit. 

At Wallasey the lighting rate is boing increased by jd. and the power 
rete by 4d. per unit. 

On Oct. 1 Birkenhead electricity department will increase its charges 
to the following percentages over pre-war rates: Borough lighting flat 
rate and motive power 50 per cent.. Borough lighting m.d. 334 per cent. | 
Borough prepayment meters 39 per cent.. special consumers on kilowat, 
and misce!lancous rates 40 per cent., oid township's motive power 37 
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Per cent., Borough heating and cooking varving from 16} to 50 per oent., 
and township's heating and cooking 25 per cent., and prepayment meters 
45 per cent. i 

From Oct. 1 Belfast Corporation is increasing its charges by 3d. for 
domestic, shop and factory lighting, and }d. for power, heating. &c. 

Stretford Council hes increased its charges for lighting from 20 to 30 
per cent. and for power from 20 to 40 per cent. over pre-war rates, 

At Sheffield the charge for all units supplied at 2d. or under is to be 
subject to an increase of 45 per cent. instead of 334 per cent. as at present. 

Ayr Council has increased its charges to 50 per cent. over pre-war rates. 

Dudley Council is recommended by its Streets, Tramways and Light- 
ing Committee to agree to an increase in the Shropshire, Worcestershire 
and Staffordshire Electric Power Co.’s charges in the borough by 12} per 
cent., making 37} per cent. over pre-war charges. 


Swansea.—<As the Board of Trade Committee has intimated that 
it would allow the demand for a reduction of 15 per cent. per annum 
in the consumption of coal for the tramway service to be made good 
by the substitution of coke, the borough electrical engineer (Mr. 
Burr) is engaged upon experiments with a view to such substitution. 

Messrs. Richard Thomas & Co., owners of the Cwmbwrla ‘Tin- Plate 
Works and the Cwmfelin Steel & Tin-plete Works, propose to erect 
and lay cables for supplying energy from the Cwmfelin works to the 
Cwmbwria works. The Corporetion will also supply current to the 
Landore & Morriston foundries. 

Tewkesbury.—The local electric light company has applied to the 
Board of Trade for authority to raise the maximum price of electric 
current to 10d. per unit ; but the company has given an undertaking 
to the Council that it will not charge more than 84d. per unit except 
with the consent of the Council. 


° o o 
Electric Traction. 

Edinburgh.—A special meeting of the Corporation was held on 
Friday to consider the position of the Queensferry tramway scheme. 

The Tramway Committee recommended the Corporation to proceed 
with the application for a provisional order, notwithstanding the demand 
of the Admiralty for concessions. The Admirelty asked for e 50 per cent. 
reduction in feres for naval ratings using the tremweys end the con- 
struction of e, loop line from Port Edger passing Dalmeny staticn. The 
loop line was originally considered by the Corporetion, but owing to local 
opposition that part of the proposal had to be withdrawn. 

After discussion, the Council decided to postpone the scheme, and to 
withdraw their application for a provisional order. 

Light Railways Order.—The Board of Trade has confirmed the 
Swansea Corporation Light Railways (Extension) (Revival and 
Extension of Time) Order, 1918, reviving the powers granted and 
extending the period limited by the Swansea Corporation Light 
Railways (Extensions) Order, 1914, for compulsory purchase of lands. 


Middlesbrough and Stockton Tramways.—Middlesbrcugh Cor- 
poration has decided to exercise its option of purchasing the local 
tramway undertakiny of the Imperial Tramways Co. Stockton and 
Thornaby Councils have also decided jointly to purchase the tram- 
ways in their districts. 


Unusual Claim for Tramway Ereakdown.—The agent for the Mid | 


and East Lothian district of the Scottish Mine Workers’ Association 
has preferred a claim against the Musselburgh & District Electric 
Light & Traction Co. for loss of wages sustained by 3C0 miners who 
were prevented by a breakdown of the tramcars on the morning of 
the 16th inst. from getting to their work at Preston Links, Wallyford 
and other collieries, 


Imperial Notes. 


Australasia.— At the recent half-yearly meeting of the Electric 
Light and Power Supply Corpn. (Sydney), a dividend at rate of 8 
per cent. per annum for the half-year ended April 30 was declared. 

The last half-yearly report of the Kalgoorlie Electrical Engineer 
shows that for the period ending May 15, 361,384 units were sold, against 
354,934 for the previous six months. Cost of production was £5,306, 
against £5,417. The revenue was £8,005 (increase £249). 

Sydney Council has announced that, while new consumers cannot be 
served by the Corporation’s electric mains during peak hours, the electri- 
city department is prepared to connect consumers who will, at their 
own expense, provide apparatus for automatically cutting off the supply 
from 8.30 a.m. to 5.30 p.m. ‘ihe Council has recently been able to 
obtain only a few time-switches. 

In the annual report of the Lyttelton (N.Z.) Harbour Board it is stated 
that the conversion of the electric lighting system, now in full operation, 
had resulted in a saving of about £400 per annum, in addition to other 
advantages. During the year small 100c.p. lights were installed on 
the wharves to give greater safety on the parts of the jetties not fully 
lit by the large lamps. The receipts from the supply of extra lights to 
vessels working at night had been reduced during the year, because 
such vessels as visited the port were not able to work at night. A heavy 
source of expense at present is that of lamp renewals, partly due to the 
excessive cost of electric lamps at present, and the impracticability of 
contracting for large supplies on favourable terms. 
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Mr. Struan Robertson, engineer and manager af the tramways con- 
trolled by the Hawthorn Tramway Trust, reports that 9 miles out of the 
9} miles of track urgently require reconstruction, at a cost of over £30,000. 

The Hydro- Electric Power & Metallurgical Co.’s new carbide plant 
at Electrona (Tasmania) is now in operation. The Government having 
stipulated that the Company should underteke the manufacture of 
carbide, the main purpose of the Company—the electrolytic production 
of zinc by the Gillies’ process hes remained in the background. The 
great difficulty which the (ompeny had in securing electrodes for its 
furnaces rendered it necessary that the group of premises built for the 
production of carbide should be added to in order that future supplies 
of electrodes might be depended upon, and this new branch of the busi- 
ness is likely to prove a boon to the big steel works of the Commonwealth 
where electric furnaces are in use. ‘ithe main purpose of the Hydro- 
Electric Power & Metallurgical Co.—the production of electrolytic zinc, is 
being kept in mind, and the metallurgical works are being pushed forward. 


Australian Association of Eritish Manufacturers and their Repre- 
sentatives.— At the recent annual meeting in Melbourne, Mr. M. C. 
Coates (president), in presenting the seventh annual report, pointed 
out that during last year British export trade to Australia had again 
been carried on under most difficult circumstances. American and 
Japanese enterprise had captured a considerable amount of trade 
which previously went to British manufacturers. 

Mr. ‘'. W. HEATH, representing the Sydney Counci! of the Association, 
complained of the unfair and unpatriotic action of certain traders in 
sending British registered designs to Japan and America to be copied. 

Mr. R. W. Knox has been elected president in succession to Mr. Coates, 

Mining Stores for South Africa.— Amongst mining stores which 
have been standardised by the Transvaal Chamber of Mines are 
electric lamps. The standardisation of truck wheels and axles, 
conveyor belts and idlers and pullev centres is under consideration. 


Foreign Notes. 


American Hydro-Electric Development.—The International Joint 
Waterways Commission, Washington, has granted the application 
‘of the Aluminium Company of America to construct and maintain 
for the period of the war a submerged weir across the Longsault 
section of the St. Lawrence River. 

Ceneda opposed the epplication on the ground that Cenada could not 
submit to an invasion of its treaty rights. ‘I'he representative of the 
compeny said thet the United Stetes end Ceneda depended upon the 
aluminium concern for munitions of wer. The construction of the canal 
would enable them to increase the production of aluminium. 


Italy.—The Società Anonima Ferrovie Torino Cirie Valle di Lanzo 
has increased its capital from 2,300,000 lire to 10,000,000 lire in 
order to electrify the whole of its system within the period of a year. 

A meeting of representatives of the Northern Itelian reilweys and 

. tramway lines recently took place at Rome, when final plans were 
adopted for electrifying the services in e!l Northern Italy. Current will 
be supplied from hydro-electric works, thus partly emencipating Italy 
from its dependence on the coel supply of foreign countries. 

Ihe Societa Idroelettrica dell’ Ozola hes been formed at Milen, with 
a capitel of 1,000,000 lire, in order to en ct a hydro-electric works in the 
province of Reggio Emilia. 

T'he Societé Elettrice, delle Sicillie Orientele has decided to increase 
its capital to 32,000,000 lire, and to change its title to the Societa Generale 
Elettrica della Sicilis. The compeny proposes to undertake the supply 
of electricity throughout Sicily, and to extend its existing hydro-electric 

` plants end to erect new works. 7 


Miscellaneous. | 


Alien Enemy Patent.—J.ast week Messrs. W. Suckling & Son 
applied to the Patents Court for a licence to manufacture a sparking 
plug under patent 26,436 of 1907, granted to Rohert Bosch. 

Mr. CoLerax, K.C., for epplicents, explained that the plug wes an 
important one, end not at present obtainable in this country. 

Mr. JOSEPH SUCKLING steted his firm were prepared to place their 
resources behind the venture. It was impossible to blow out this plug 
under compression, and en expert motorist risking his life on the Brook- 
lands track would throw out sll other plugs and use that one. When six 
plugs which had been manufactured in Germany before the war were 
sent to be tested at Brooklands the tester retained three. He (Mr. 
Suckling) hed secured this men in a consultative capacity, cut one of 
the plugs through, made working drawings, end wes now prepsred to 
manufacture in any quantity. "Yne plug wos required for aerial engines 
and for high-pressure internsl-combustion engines. It wes practically 
essentis! for e!l kinds of mevnetos. Before the wer it wo3 intended to 
place the plug on the British market os æ» German erticle.. Our own 
manufecturs would now render it unnecessary thet any German plugs 
should come tc this country. 

‘Mr. Imray watched the proceedings on behalf of interested perties, and 
Ceptain J. V. Armstreng, of Messrs. W. P. i hompson & Co., of Liverpool, 
was present on behalf of the Lodge Spsrking Plug Co., of Rugby 

The CONTROLLER OF PATENTS (Mr.'Temple Franks) observed that 
Messrs. Bluemel Bros. (Ltd.), of Coventry, epptied fora license to use the 
patent on May 24, end a license would be granted to Messra. William 
Suckling & Sons on the same rovelty terms as those offered by Messrs. 

-Bluemel Bros.—e penny on every sparking plug m:aufectured. 
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Certificated Oceupations.—The Minister of National Service has 
issued a revised list of certified occupations qualifying, conditionally, 
for exemption from military or other national service. 

The list came into operation on 26th inst. A man claiming exemption 
must show that he has been engaged as his principal or usual occupation 
in the occupation mentioned, and if in Grade I. that he was born in or 
before the year shown in column A., or if in Grade II. in or before the 
year shown in column B. Grade III. men are entitled to be treated as 
in a certified occupation where no limit is indicated in a footnote. 


ELECTRICAL ENGINEERING. 


7 A. B. 

Fótremen o enneren ee E dates anna eauuen 1882 ... 1888 
Turner, fitter, erector, electrician, or other 

skilled workman ...............ccccceeseeeeese 1882 ... 1888 

Wireman .........ccccceccececccecccccsccecsscsssceese 1880 ... 1888 

*All other classes of workmen ................... 1874 ... 1877 


LocaL AUTHORITIES’ UNDERTAKINGS. 

Officials on administrative or technical staffs 

of (excepting those in trading undertakings 

carried on by local authorities, or in other 

classes mentioned elsewhere in the list) ... 1883 ... 1885 
Road construction and repair, including work- 

men employed by contractors working for 

local authorities : — 
Road foreman ; ganger ...... 


waesetiiewesvecsuarece DSBS 4... 1888 
Driver of steam roller or of power-driven 


vehicle oo. cc. ccc ccccencscccccerccscccessccccssscesee 1887 ... 1890 
Stone-spreader; sett, curb, or channel 

dresser ; smith; fitter ...............00........ 1875 ... 1883 
* All other classes of workmen ......... 1875 ... 1877 


Electric generating stations, transmission and 
distributing mains and lines (including 
those for tramway undertakings and elec- 
tric railways) :— 
Station engineer, shift engineer, sub-station 
attendant-in-charge ..........ccecceesecceeeeces 1890 ... 1893 
Switchboard attendant, cable jointer, over- 
head linesman, electrical fitter(sub-stations) 
engineman, Stoker ............ccscceccsecseeeeecs 1888 ... 1890 
*All other classes of workmen ............cc00005 1875 ... 1877 


MAINTENANCE AND REPAIRING STAFFS. 
Mechanic, electrician or electrical fitter and 
other skilled men engaged in the main- 
tenance or repeir of employer’s plant, &c. 1884 ... 1888 
BOILER AND INSURANCE COMPANIES. 
Boiler, machinery or electrical inspector ; 
technical office staff ................cseeeeee-- 1888 ... 1890 
RAILWAY SERVICE, INCLUDING WORKSHOPS AND SHEDS. 
Man certified by railway company as indis- 
pensable ssi ssavatvay cen ssueetons cases axnenvonss 1894 ... 1894 
Nationa] Assoefation of Supervising Electricilans.—This Asscciation 
was registered on the 6th inst. as a trade union. Its reyistered 
number is T 1680. 


Seottish Fuel Order.—The Household Fuel and Lighting (Scotland) 
Order, 1918, comes into force on Tuesday next. 

The fuel allowance is 4 tons where not more than three rooms are 
occupied, end a ton extra is given for each room occupied, until a maxi- 
mum of 20 tons is reached. 

In addition to the quantities stated for fuel, gas or electricity for 
lighting will be allowed according to the following scale :— 

Cub. ft. Or units of 


No. of Rooms. of Gas. Electricity. 
Ws 2.2 ah E waricc ands Gus codons gues alice ouatuas ene ne 9,000 150 
Bo OF: G A E desavaaeeveennees 13,500 225 
7, 8, or 9 ment onae aa 18000 300 
10; TE OP 12 acisecccuewtisediseenatiacvetwtencies: (22,000 375 
13, 14.08 liron iabtieeiisdivacsrcues 2E0OO 450 
16,17; OF LG ic cxlaaiehaceieivacasceaeeievialoucsteanse 31,500 525 


10; 20,08 A 


The Coal Situation.—-The President of the Board of Trade (Sir 
Albert Stanley) attended a conference of the mayors, councillors 
and other officials of the Metropolis and Home Counties, which was 
convened by the Lord Mayor of London at the Mansion House on 
the 20th inst. for discussing the coal situation and the steps to be 
taken by local authorities in order to bring home to the people the 
need of economy in the use of fuel and light. 

After giving the coal reticn in France and Italy, Sir Albert Stanley 
said he felt that they could pull through the winter without anything 
like the discomfort or hardships that had been experienced in France 
end Italy for more than one winter. Each one must, however, see that 


* To be within the certificate a man in Grade III. must have been 
born in or before 1893. 

Inclusion in the list does not in ‘itself confer exemption, but each man 
must obtain a certificate from a tribunal, and exemption is not neces- 
sarily granted. 

A de-certificated man desiring to renew application for exemption on 
any of the other prescribed cccounts must lodge his pplication with 
the appropriate tribunal not later than the fourth dey after the certificate 
ceases to be in force. | 
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every pound of coal wes economically used end that there should be no 
waste. If they succeeded in saving the coal which the scheme of ration- 
ing provided, they would be able to ley aside during the year some 
8,000,000 tons of coal for other purposes. The actual deficit was 
36,000,000 tons, and there still remeined 28,000,000 tons to be found 
somewhere. They had to fulfil the debt of honour to their Allies. He 
believed it would be possible for the miners to improve the output, and 
that the deficit could be wiped out. The Miners’ Federation was doing 
its best to increase output, and he was hopeful thet good results would 
attend its efforts. The rationing of coel wes the most difficult of the 
whole of the retioning problems, end it wes only because of the diffi- 
culties end the many contingencies to be provided for thet the Order 
hed hed to be so very elaborate. He appealed to the public not to sk 
too much of those who hed the responsibility of edministering the Order, 
and would ask that each one of them should constitute himself or herself 
a coal controller. He had heard thet attempts were being made to find 
substitutes and to try by all sorts of devious ways to maintain comfort 
in individual cases es egainst everybody else. That wes wrong. By 
their attempt to evade the Order and their responsibility persons were 
only robbing the poor of something they absolutely need. 

40) experts have been appointed by the Cozi Controller to consult with 
and advise steam power users how to eliminate waste. It is clear that 
there is a great wasteze of coal, and even if ù supreme effort were made 
by all industrial firms it would take severe! years to recover the whole 
of this loss, as it is im possible to instell moreefficient plant during the war. 
Another cause of wastage of cogl is the employment of unskilled stokers. 
There are 45,000 users of steam plant in Great Britain. Up to the pre- 


sent, reports on 364 firms have been scrutinised, and it is estimated that - 


& saving of approximetely 106,000 tons will result. This saving can be 
effected without any serious alteration to plant in the following directions: 
Obtaining greater efficiency in the combustion of fuel, education of 
stokers, utilising the heat in the gases to better advantage, using exhaust 
steam for heating feed water, edjusting engines to use more efficiently 
the steam generated, using the hot weter from the condenser discharge 
for boiler feed purposes instead of cold water, effective legging of steam 
pipes, and disconnecting steam pipes not in use, &c. 


Educational. 
Battersea Polytechnic.—The courses at this polytechnic prepare 


for the B.Sc. (Eng.) of the University of London and for the Poly- — 


technic Diploma. 

The day courses commenced on Sept. 24 and the evening courses begin 
on Sept. 30. ‘I'he latter cover c.c. and a.c. engineering, electrical design, 
electric traction generation, distribution, &c. Calendars may be obtained 
from the secretary, Battersea Polytechnic, London, S.W. 11. 


Northampton Polytechnic Institute.—The full day courses in civil, 
mechanical and electrical engineering will commence on Sept. 30. 

The courses in civil and mechanical engineering give a thorough ground- 
ing in engineering work, and, in the third and fourth years, include 
specialisation in various directions, such as automobile and aeronautical 
engineering. In electrical engineering, with similar grounding, the 
specialisation is in the direction either of heavy electrical engineering 
or of telegraphy and telephony, including radio telegraphy. There 
are -lso full and part time courses in technical optics. 


City of Bradford Technical College.—The 27th (1918-19) session — 
began on Sept. 23, and an abridged prospectus gives particulars of the — 


day courses in engineering, chemistry, &c: There is a special course 
for engineering apprentices, and arrangements have been made for 
attendance of students at certain courses of Leeds University. 


Appointments Vacant. 

Paisley Corporation invite applications for the position of manager 
of the Burgh electricity works. Salary £600 per annum, with free 
house, &c. Applications to Town Clerk, Paisley, by Oct. 9. See 
an advertisement. : 

A sub-station attendant is required by Stepney Borovgh Council. 
Applications to the engineer (Mr. W. C. P. Tapper), 27, Osborn-street, 
Whitechapel, London, E. 1, by Oct. 1. 

F A temporary assistant lecturer and demonstrator in physics is 
required for the University College af South Wales and Monmouth- 
shire. Salary £100 for the two terms, with certain fees. Applica- 
tions to the Registrar by Sept. 30. . «Pr, 

An electricity supply company advertises for an outside working 
foreman. f 
Business Items. 

The Western Electric Co., Ltd., North Woolwich, notify that their 
export sales department has renioved to Oswaldestre House, Norfolk- 
street, London, W.C. 2. Telephone “ City 5400.” 

Switehgear.—The General Electric Co. (Ltd.), 67, Queen Victoria- 
street, E.C.4, has recently issued section X. of the 1918 edition of 
its catalogue, which is devoted to high-tension switchgear, lightning 
arrester equipment, &c. 

Compton Accumulators. 
tisement of the Compton Trading Co. which appeared in the issue 
of THE ELECTRICIAN for Sept. 6. The price of Compton accumu- 
lators was erroneously given as 10s. per dozen. The actual list price 
is 60s. per dozen. Tne company holds a good sock of the three 
months guaranteed battery. 


A printer's error occurred in the adver- 
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Municipal Accounts. 

Birkenhead.—The gross capital expenditure of the tramways 
‘department at March 31 was £375,699, of which £185,320 bas been 
repaid or provided for repayment. 

Revenue was £97,838 (compared with £80,748 in previous vear), and 
working expenses were £53,815 (£42,106). Interest required £16,492, 
and sinking fund, &c., £10,138. leaving net profit £17,372 (£13,653). 
Passengers carried were 20,538,476 (17,950,433) and = car-miles run 
1,219,250 (1,186,186). Revenue was 19°25d. (16°33d.), and working 
‘expenses, including power, were 10°39d. (8 26d.) per car-mile. 

Blackpool.—The electric light fund accounts for 1917-18 show 
gross capital expenditure £255,409. Sinking and reserve funds 
amount to £68,692. ` 

Revenue was £57,941 (compared with £47,038 in previous year), gross 
profit £18,267 (£19,070) and net profit £358 (£2,478). Units generated 
were 6,375,398 (5,957,485) and sold 5,451, 827. 

Hastings.—-The electricity department accounts for the vear ended 
March 31 show gross capital expenditure £179,724 (increase £696), 

-of which £83,144 is outstanding. 

Income was £20,941 (compared with £19,087 in previous vear). working 
expenses were £14,404 (£13.056), gross profit was £6,537 (£6,030). In- 
terest and sinking fund required £11,114 (£11,126), and the net result 
was a deficit of £4,628 (£5,257). Total costs, exclusive of capital charges, 
were 3°28d. (3°60d.) per unit sold. Units generated were 1,150,553 
(905,042) and sold 933,904 (799,674). Total maximum supply demanded 
was 531 kw. (460 kw.) and load factor 20°08 (19°84) per cent. , 

West Eromwich.—The accounts of the electric supply and tram- 
ways department for vear ended March 31 have been issued. 

The total income of the electricity undertaking was £41,951, compared 
with £32,047 for 1916-17. The expenditure was £44,564, an increase of 
£15,106, and the deficit was £2,613, compaired with £2,589 surplus. The 
price of current has been increased as from July 1. 

The cccounts of the tramways show, after charging interest on loans 
‘and sinking fund be pba a deficit for the year of £545. After 
deducting the credit balance from 1917, the net deficit is £82. 

Worcester.—The accounts of the electricity department for the 
year ended March 31 were recently adopted by the Council. 

The revenue was £31,393 (against £25,178 in previous year), working 
and general expenses were £16,086, leaving gross profit £15,307. Instal- 
ments of loans required £7,282, dividends and interest £4,574, and income 
tax £314, the net profit being £1,762. Total works cost was 0-77d. 
against 0-86d.) per unit 


New Gompanies. 


BOWLING & CO. (LTD.) (151,365 )—Private company. Reg. Sept. 5, 
capital £10,000 in £1 shares, ironfounders, mechanical and electrical 
engineers, ironmongers, tool makers, &c. First directors are A. ‘I. 
Simpson, F. A. Harris and W. W. Crawford. Reg. office, 100, High- 
street, Sutton. | ' . ' 

COVENTRY FOREMEN’S ASSOCIATION OF ENGINEERING & ALLIED 
TRADES (LTD.) (151,281.)—RBeg. Aug. 26, capital £4,000 in £1 shares, 
to promote the mutual acquaintanceship of and exchange of opinions by 
foremen, managers and departmental heads of the engineering and 
allied trades of Coventry, to organiie lectures, demonstrations and visits 
to works and other places, to encourage inventions, &c. The subscribers 
(who are also the first directors) are: J. H. A. Bagley, W. Greenall, 

ny G. Meadows, E. L. Roberts, G. W. Donald, G. W. Eastwood, and 
L. W. Williamson. Reg. office, 7, The Quadrant, Coventry. 

A. LEGE & CO. (LTD.) (151,226)—Privatecompany. Reg. Aug. 20, 
capital £2,000 in £1 shares, to take over business of mechanical and elec- 
trical engincers and scientific instrument makers, carried on at 47, 
Lofting-road, London, as A. Légé.& Co. First directors : W. Jepson, F. 
W. Bailey and A. E. Walker. Reg. office : 47, Lofting-road, Islington, N. 

E. NASH & CO. (LTD.) (151,397)—Private compeny. Reg. Sept. 11, 
capital £5,000 in £1 shares, to take over the business carried on as 
“ Johnson’s Motor Works,” and to carry on the business of motor, 
m>chanical and electrical engineers, &c. First directors are E. Nash, 
C. R. Ellis and J. Hartas. Reg. office: Springfield-avenue, Harrogote. 

NATIONAL ALLOYS (LTD.) (151,317.)—Private company, reg. Aug. 29, 
capital £10,000 in £1 shares. Manufacturers of and blenders of alloys, 
galvanisers, aluminium and zinc workers, metallurgists, electric cable 
manufacturers, &c. First directors are E. Le Bas and H. R. Everson. 
Reg. office, Dock House, Billiter-street, E.C. 

TECHNOLOGICAL INSTITUTE OF GREAT BRITAIN (LTD.) (151,298.)— 
Private company, reg. Aug. 27, capital £3,000 in £1 shares. To acquire 
business of Technological Institute of Great Britain carried on by G. L. 
Bonnaud. Reg. office, Thanet House, 231, Strand, W.C. 2. 

A. G. TURNEY ENGINEERING CO. (LTO.)  (151,323.)—Private 
company. Reg. Aug. 30, capital £2,000 in £1 shares, mechanical, 
motor, electrical and marine engineers, machinists, &c. First directors 
are J. Ismay and A. G. Wood. 

WESTON ELECTRICAL INSTRUMENT CO. (LTD.) (151,376.) Private 
<ompany. Reg. Sept. 6, capital £10,000 in £5 shares, electrical and 
mechanical engineers, metal workers, &c. Reg. office: Audrey House, 
Ely-place, E.C. 1. 
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Gity Notes. 
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BRITISH INSULATED & HELSBY CABLES (LTD.}—Owing to the con- 
dition of his health, Ds. E. K. Muspratt has resigned the chairmanship 
of this company, and Mr. Jemos Taylor has been elected chairmsn in his 
stead. Dr. Muspre‘t has consented to remain on the board as an ordinary 


director, and Sir Alexander Roger has also been elected to a seat on the 


board. ; 

COMPANIES STRUCK OFF THE REGISTER. —The following companies 
were struck off the Register of Joint Stock Companies on Sept. 3:— 
Argentine Electrolytie Synd., Bachelet Levitated Railway, Bridgwater 
Construction Co., Crowther & Co.’s Electrical Industries, Davis Electrical 
Co., Electromobile (o., Miners’ Lamp Electric Lighting Co., Salt Lake 
& Ogden Gas & Electric Light Co., Spiral Regulating Dynamo Co. 

DIRECT SPANISH TELEGRAPH CO. (LTD.)—The board heve decided to 
psy, in addition to the dividend at the rate of 10 per cent. per annum 
on the preference sheres, èn interim dividend gt rate of 4 per cent. per. 
annum, tax free, on the ordinary shares, both for the half-year ended 
June 30 last, and payable on Ist prox. 

BIR W. G. ARMSTRONG, WHITWORTH & CO. (LTD.)—Mr. J. M- 
Falkner presided over the ordinary general meeting last week, and after 
dealing with the accounts for 1916 and 1917 gave reasons for increasing 
the capital of the company. He seid they were preparing for a great 
diminution of the present demand for war meterial and providing for 
corresponding civil expansion. They had under consideration schemes 
for directing their resources into such channels as were best suited for 
their equipment and capacity. They had anxious times before them 
and the period of transference would not be easy. One of the main 
requisites for development was that they should be able to put their 
hands upon money. Their financial advisers strongly counseHted them 
to take the present opportunity of strengthening their financial position, 
and they were, therefore. asking the shareholders’ authority for an issue 
of third preference shares. The money market had changed so completely 
in the past four years that it would be useless to attempt to issue at 
present the £1,000,009 of second preference shares. They held those in 
reserve, and were asking for £2,500,090 non-cumulative third preference 


shares. They intended to issue at once £1,000,000at par at 64 per cent. 
interest. 


The Round Table. 
By “kVA.” 

A correspondent calls my attention to the following headline :— 
“Ten thousand prisoners captured with the Wotan Switch.” 

Evidently this switch is a “ line breaker ” ! 

* * * * 
A good story comes to hand, which illustrates the type of 
“ engineer ’’ now in the service of the Government. One of these 
individuals, whose: department does not matter for the moment, 
had ordered some pinions in the provinces and chafing at non- 
delivery wired to know the cause. A reply-wire stated that the 
pinions were ready except for cutting the keyways. The depart- 
mental genius replied: ‘‘ Despatch pinions at once, let keyways 

follow’!!! á À x * 
A writer in The Times is in a quandary as the following shows :— 
“ A short time since the Ministry of Food sent the following :—‘ H is 
unnecessary to use electric light for prssages, beth-rooms or bed-rooms. 
A candle would be amply sufficient, or a nightlight where continuous 
light is not needed.’ In The Times of Monday, Sept. 16, I read :— 
‘The Fuel Controller wishes to point out that the use of candles and 
lamps in bedrooms and other parts of the house where there is gas or 
electricity is an unpatriotic action. If this growing prectice is not 
stopped there will soon be a famine in paraffin end candles.” I am 
honestly most anxious to carry out the’ directions issued to us by the 
authorities. But I confess thet I find a difficulty in complying with 


_ both of the above requosts at the same time.” 


Perhaps some “ Round Table ” reader will offer a suggestion. 
* * * * 


ThirtySeven Years Ago. 
[From THE ELECTRICIAN, September 24, 1881.] 

Er.ectric Light IN INDIAN Corton MILLs.—It is stated that Muir 
Cotton Mills, at Cawnpore, started some years ago by some of the 
European residents, are in a flourishing state. The electric light is 
working well, and nearly doubles the out-turn of the mill. 

THE TELEPHONE IN SOUTH AUSTRALIA.—We hear that a telephone 
line has been erected between the Exhibition in Adelaide and the 
Exchange ; also that the Government, for the benefit of the public, 
intend to torm a telephone exchange to be worked under their own 
control. 

ELECTRICAL ILLUMINATION IN VeENIcE.—The illuminations of 
various portions of Venice on the occasion of the Geographical 
Congress, combined with a visit of the King and Queen, have been 
very brilliant and beautiful. In these illuminations the electric 
light has played a conspicuous part, the fazade of St. Mark’s being 
lighted by reflected electrical light so disposed as not to interfere 
with the general illumination, the effect of which is said to have been 
very beautiful. | 
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Notes. 


The Municipal Tramways Association. 


Most annual conferences in these days are more: or less 
half-hearted affairs, and this can only be expected. The 
annual general meeting of the Municipal Tramways Associa- 
tion was no exception to this rule. The President, Alderman 
S. Fuint, who is chairman of the Leicester Tramways Com- 
mittee, delivered an address in which he dealt with the affairs 
of the Association generally. Among these, prominence was 
given to labour questions. Tramway undertakings during 
the past year have had little freedom from such questions, 
which have caused considerable anxiety. Advances in wages 
and increased cost of materials have led to inevitable increases 
in fares, and in certain cases the Board of Trade has given 
authority to raise the statutory limits. As is well known, 
the Committee on Production has recently granted a 5s. 
extra bonus to the women employed on tramways as well as 
to the men, on the basis of equal pay for equal work. It is 
interesting to note from the Presidential Address that the 
cost has been proved to be higher when cars are run by women 
than by men. Presumably this refers to women diivers, As 
to the main technical business of the meeting, this consisted 
ofa Paper by Mr. E. HATTON, engineer and general manager 
of the Newcasile-on-Tyne Corporation Tramways. Mr. Har- 
TON is already well known for his criticism of the wholesale 
generation of electric power as proposed by the Coal Con- 
servation Sub-Committee and by the Board of Trade Electric 
Power Supply Committee., The objection consists briefly in 
the view that the increased capital expenditure will be so 
heavy as to destroy any benefit. At the same time Mr. HATTON 
admits that a national scheme must ultimatel y lead to a general 
teduction incharges, and his chief objection seems to be that 
these reports put forward too rosy a view of things, and thus 
“even estimable- people ” are led to believe that within a 
few weeks at most they will have a power supply at extra- 
ordinarily cheap prices. All we need say in regard to this 
view is that these estimable people must be very extraordinary 


marked that if Huddersfield had not established a tramway 
power station the department would have had to pay about 
3d. per kilowatt-hour, whereas the cost of generation had not 
reached $d. We can scarcely believe that any power station 
in these days would make a charge of this kind, but 10 or 
15 years ago it was a different matter. Similarly, Mr. C. L. 
E. STEWART expressed the view that some little stations can 
beat the big stations. This again is an extreme view. It is 
only fair to compare up-to-date stations of both types. 
Obviously it is quite possible for a small modern station to 
give better results than an old larger station, but this is no 
argument in favour of the small station. We think that the 
point of view that should be taken was well expressed by 
Mr. C. Furness, of Blackpool, who remarked that there was 
no intention of scrapping efficient plant. On the other hand, 
since the year 1914 capital expenditure has been stopped. 
Immediately after the war a very large expenditure will be 
required, and it is undoubtedly in the national interest to see 
that this expenditure is made in the most efficient way. 
Efficient expenditure will certainly not result by each town 
developing a small station, but rather by the development. of 
large schemes on proper, standardised lines. Weare also 
inclined to agree that in comprehensive schemes power supply 
for tramways is a comparatively small item, and that the 
Association might have found a subject for discussion which 
had not already been to a large extent exhausted by dis- 
cussions elsewhere. 
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The Extension of Foreign Trade. 

THE desirability of increasing our foreign trade imme- 
diately after the war is generally agreed, if there is to be a 
prompt recovery from the present financial position. From 
this point of view it is, therefore, desirable that full know- 
ledge should be obtained of the needs of foreign markets. 
So far, we have relied to some extent upon our Consular 
Service, and this has proved to be far from satisfactory. 
In the future we hope that this service will be very much 
improved, and that it will be able to assist our industries 
to a much greater extent. Inany case, however, it will take a 
considerable time for our suggested trade commissioners 
to get thoroughly to work, and, therefore, in some cases it 
may be desirable to take more immediate steps. This, 
evidently, is the opinion of the British Engineers’ Associa- 
tion. This Association has decided to investigate certain 
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markets by sending out their own commissioners, and it is 
interesting to note that the Government has agreed to bear 
half the cost of the first investigation, which is to be con- 
cerned with Brazil. There is always the question as to how 
far the Government should assist private enterprise in various 
directions. It seems to us that the policy should depend on 
whether the Government will ultimately gain by the steps 
that are to be taken. It is quite clear that if a consider- 
able trade can be developed by an investigation of this kind 
in a country like Brazil, the Government will gain by in- 
creased revenue, and thus it is quite justifiable that Govern- 
ment should give assistance. We welcome this step on the 
part of the Government as indicating a greater desire to 
take a proper interest in industry. As far as the scheme 
itself is concerned, we note that a single commissioner is to 
be sent out, and he will spend something like a year in investi- 
gation. We rather doubt whether one man can cover so 
large a field adequately, and we suggest that it would be 
well for him to have some assistants well acquainted with 
those branches of engineering activity with which the com- 
missioner himself may not be thoroughly famihar. We 
hope that the Association have this point in mind, as it would 
be unfortunate if the scheme were not thoroughly fruitful 
for lack of a small additional expenditure. 
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Electric Welding for Ships. 

THE importance which electric welding is assuming in 
ship construction has been brought before public notice by 
the account of the launch of the first entirely electric welded 
vessel a few weeks ago. Further evidence of progress is 
afforded by the tentative regulations on the subject issued 
by Lloyd’s Register of Shipping, to which we referred re- 
cently. While there is nothing of great novelty in the regu- 
lations themselves, this decision to authorise electric welding 
in substitution for riveting marks an important step forward, 
and it may be expected that in the near future such methods 
will be very widely used. Experience has shown that greater 
speed of construction is undoubtedly facilitated by electric 
welding, and this advantage will become more marked in 
course of time as the process becomes more familiar. The 
difficulty of its application to shipbuilding lies in the fact 
that the stresses at sea are so complex and difficult to deter- 
mine, and the consequences of a failure so exceptionally 
serious. Authorisation of this method for maritime work 
is thus a strong testimony to its reliability. While electric 
welding has long been used for ship repair work, it is only 
within recent vears that sufficient experience has been attained 
to warrant its application to portions of vessels subjected to 
exceptional stress. The regulations accordingly prescribe 
in some detail the form of weld to be used. A welded joint 
in general requires to be either lapped or strapped. The 
tensile stress of butt welds is about $0 to 95 per cent. of the 
unwelded metal ; in the case of lap-welds, 70 to 80 per cent. 
is anticipated. We observe that according to “ Engineering,” 
the connection by electric welding of mild steel containing 
about 0:15 per cent. of carbon presents special difficulties, 
as the weld tends to become deficient in ductility during the 
process. It appears that operators can be trained very 
quickly for repetition and routine work. Much more re- 
sourcefulness and experience is needed in much of the special 
work involved in shipbuilding, but the process, once mastered, 
is undoubtedly lighter and less tedious in operation than 
many operations now done by hand. One point of interest 
is the saving of material possible through the avoidance of 
angle bars to connect surfaces at right angles. In many cases 
connecting material might be eliminated if sure means could 
be found for keeping the surfaces in good contact while the 
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weld is being performed. With this end in view electro- 
magnetic methods have been suggested, and it is probable 
that the wider application of electric welding will bring 
with it many other interesting and subsidiary applications 
of electrical methods. 
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Industrial Reconstruction Council.—A conference on 

Interim Industrial Reconstruction Committees will be held 
under the auspices of the Industrial Reconstruction Council 
on Tuesday, Oct. 8, at 6 p.m., in the Hall of the Institute of 
Journalists, 2 and 4, Tudor-street, E.C. 4. The subject will 
be introduced by Mr. W. Henderson Pringle, of the Ministry 
of Reconstruction, efter which the discussion will be open. 
No tickets are necessary. 
_ “Steel Structures.”’—In our issue of Sept. 20 we mentioned 
in a note that the British Engineers’ Association were now 
publishing a quarterly publication dealing with steel structures, 
and we pointed out the undesirability of increasing publica- 
tions at a time when there was a scrious shortage of paper. 
We are glad to learn from the Association that one of the 
reasons for issuing the publication was that it obviated the 
necessity for each member of the section to issue a catalogue, 
ard also that it was a co-operative form of advertisement. 


Waterways in the United States.— The proper utilisation 
of the water-ways in the United States for the conveyance of 
freight is being actively taken up. We note that two com- 
missions on the subject have been formed, dealing respectively 
with the Lower Mississippi and Warrior rivers, and the inland 
system between Boston and North Carolina. As an indication 
of progress it is interesting to note that $8,000,000 have been 
appropriated for barges un the Lower Mississippi. The New 
York State barge canal, which, it is anticipated will be opened 
during the present year, is also an interesting engineering 
project. ~ 

Electric Headlights on Swiss Locomotives.— According 
to “ L’Industrie Electrique,” electricity has only recently been 
introduced for lighting on Swiss locomotives, although its 
application for signals and tiain-lighting is quite familiar. A 
description is given of the method employed on the St. Gothard 
railway, the current being supplied from a small turbo-dynamo 
installed on the locomotive, weighing about 70 kg. The turbo- 
sets are made to generate three chief pressures, namely, 24, 
36 and 47 volts with a corresponding power of 252, 300 and 
350 watts. This enables lamps for headlights giving respec- 
tively 200 c.p., 240 c.p. and 280 c.p. to be employed. 


Shortage of Tungsten.—According to the “ Iron Trade 
Review,” the demand for tungsten has become so vast that 
there is a probability of a severe shortage in the near future. 
Mr. J. H. McKenzie, of the Bureau of Mines, U.S.A., is quoted 
to the effect that there is not a sufficient supply of tungsten in 
sight for one year’s requirements for the world. It is stated that 
Great Britain, France and the United States are entering into 
negotiations for the division of the world’s supply, the propo- 
sition being that Great Britain should retain all the tungsten 
available from Burma, the United States all produced within 
her own borders, and the production from other sources 
divided between the three countries named. 


Wireless as an Aid to the Police.—With the many 
special applications of wireless in the war one is apt to over- 
look new developments likely to prove of service in times of 
peace. An instance is presented in the use of portable wire- 
less installations in the service of the police, to which reference 
is made in the “ Wireless World.” The New York Police 
Department Signal Corps are now employing a wireless tele- 
phone and telegraph motor truck which is likely to prove of 
value in the event of ordinary means of communication 
being temporarily out of service, and would no doubt also be 
uesful in districts where telephone or telegraph connections 
are scanty. The antennex extend from one high mast on the 
front of the truck to a shorter mast at the reer. The wireless 
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truck is an essential part of the signal equipment of armies 
in modern warfare, and it will doubtless find many other 
applications when peace is restored. 


A Standard in Radiotherapeutics—The problem of a 
suitable standard of quantity for use in radiotherapeutics 
has received n uch attention, and cannot be said to have been 
completely solved. .Most of the devices have been based on 
the application, as the unit, of a certain fraction of the energy 
required to produce inflammation or redness of the skin, 
but this is naturally a somewhat indefinite measure, as 1s 
shown by the fact that the ratio most commonly employed, 
originally one-third, is now taken as one-fifth. Mr. Bordier, 
in a recent communication to the Académie des Sciences, 
proposes as an alternative a method depending on chemical 
dissociation, and has devised a chromo-radiometer,” pro- 
viding five chief scales (based on colouration) which will suffice 
for all clinical cases. The unit is defined as the quantity of 
X-rays capable of liberating 0-1 milligramme of iodine in a 
cubic centimetre of a 2 per cent. chloroformic solution of 
iodoform of a thickness of 1 cm., and placed in the shadow of 
the radiation. ‘This unit, it is contended, depends on precise 
physical processes, which is not the case in the methods pre- 
viously mentioned. 

“Key Industries’? Exhibition.—The Key Industries 
Exhibition, which has been organised by the Industrial Section 
of the Tarifi Reform League, with the sanction of the Ministry 
of Munitions, will be opened on Monday, Oct. 7, by the 
Rt. Hon. J. Austen Chamberlain, M.P., at the Central Hall, 
Westminster, London, S.W. 1. This exhibition will be one 
of the most remarkable ever held, and will indicate to what 
extent national industrial expansion is possible through the 


establishment in this country of certain vital key industries. | 


Its object ie purely educational, and the exhibits have been 
strictly confined to products capable of illustrating the factors 
of the more important key industries. Many of the largest 
and most important industrial companies in Great Britain 
have actively co-operated with the Industrial Secrion of the 
Tariff Reform League in working out the facts concerning 
the different sections of the Exhibition, which are arranged 
on an entirely novel but striking principle. No charge will 
be made to the public for admission to the Exhibition, which 
will remain open until Oct. 22, after which it will be shown 
in Manchester and other leading provincial centres. 


Extension of Water Transport in Germany.—The over- 
whelming demands made on the German railway systems since 
the outbreak of war have led to the re-consideration of many 
embitious pre-war schemes for extending her facilities for 
weter transport. The completion of the Midland Canal 
between Hanover and Magdeburg would ease matters con- 
siderably, and much might be done by improving the condi- 
tions of navigation on the chief rivers. In many cases, how- 
ever, the consent of other nations is needed for the full deve- 
lopment of such schemes. For example, on the Rhine and the 
Elbe the co-operation of Austria and Holland respectively is 
needed. The lists of projects include a Main-Weser canal, 
and the linking up of German rivers with the Danube. Finally, 
there is the vast scheme of securing a complete waterway 
connection between the Baltic and the Black Sea by using the 
courses of the Dwina and the Dnieper. These plans are urged 
mainly on the ground that they would place the Central 
Powers in a better position to carry on the war against the 
Western Powers. As, however, it seems to be admitted that 
most of them could not be embarked upon in the present 
circumstances, they may probably be regarded as essentially 
problems of reconstruction. . 


Glass as a “Key” Industry.—We have received a letter 
from the chairman of the Glass Industry Interim Industrial 
Reconstruction Committee calling attention to the importance 
of glass as a “ key ” industry in this country. From the Ger- 
man Press it appears that Germany will seek to restore her 
credit abroad after the war by a concentration of effort upon 
export of certain chosen manufacturers. Chemicals are 
named as the first of these, and then comes glass. The pro- 
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minent position given to glass is not because it will directly 
bring wealth to the German people, but because it is a “© key ” 
industry and opens the gate to many others. There is at 
present an opening in the glass trade for investment of capital 
and for well paid skilled labour, but there will be danger if the 
industry is not supported in a prompt and practical way after 
the war. Germany’s rise in this industry has been attributed 
directly to the English policy of the “ open door.” It is 
feared that this policy may be carried to such ar extent that 
the British glass industry may become extinct. The Com- 
mittee do not ask for support to bolster up an inefficient 
industry so that profits may be given at the expense of the 
nation, but that a chance of full development may be given 
to this * key ” industry which may thus be saved from the 
hands of Germany, who is determined to capture it at all 
costs owing to its position. 

Regulations for Automobile Headlights.—A very com- 
prehensive report on automobile headlights has been issued 
by a committee of the Illuminating Engineering Society in the 
United States. Some concrete suggestions are made for the 
limitation of the spread of the beam, combined with the 
requisite minimum illumination. The essential principle 
appears to be to avoid, so far as possible, hght emitted above 
a certain horizontal plane, 42 in. above the road being selected 
in this case. Another important point is the discretion to 
be allowed to the driver. From the ideal standpoint it is 
doubtless preferable that the brightness of headlights should 
be varied according to the conditions under which driving is 
undertaken, but it is rather an open question whether such 
latitude is not liable to abuse. We notice that it is suggested 
that there should be restrictions a3 to driving where the road 
illumination is less than 0-001 ft.-candle—a condition which we 
imagine must be very frequently violated in streets as at present 
lighted in this country. At present the restrictions imposed by 
the authorities in England necessarily invalidate any attempt to 
prescribe general conditions for headlights. But in view of 
the darkness it seems all the more desirable that military and 
ambulance cars, which are allowed greater freedom, should not 
be unduly brilliant. We notice that a committee of the London 
Safety First Council has recently issued a Report on this 
subject suggesting conditions, similar in principle to those 
being advocated in America, with which such cars should 
comply. 


Obituary. 
Sec.-Lrevt. W. S. THatn.—Sec.-Lt. W. S. Thain, formerly with the 
General Electric Co., Witton, and later with the Midland Railway 
Co., was accidentally drowned in France on Sept. 15. 


Personal. 


Mr. A. E. Berriman, chief engineer to the Daimler Co., has been 
appointed by the Minister of Munitions to be Deputy Controller of 
the Technical Department of the Department of Aircraft Production 
of the Ministry, in succession to the late Prof. Bertram Hopkinson. 


Mr. E. Pelham Bennett, London and South of England manager 
for Simplex Conduits (Ltd.), and formerly the company’s manager 
in Liverpool, has been appointed to the Royal Air Force, Air Con- 
struction Service, and leaves his present position immediately to take 


up his new duties. 


Lieut. W. P. Durtnall, R.N.V.R., has becn appointed a Staff 
Officer, 3rd ‘class, of the Royal Air Force, and has been granted a 
temporary commission as Captain. 


Arrangements for the Week. 
FRIDAY, Oct. 4th (to-day) 
INSTITUTION OF MECHANICAL ENGINEERS. 
6 p.m. At the Institution of Civil Engineers, Greet George-street, 
Westminster, London, S.W. Annuel Yhome3 Hawksley 
Lecture, “The Experiments] Study of the Mechenical Pro- 
perties of Metericls,” by Dr. W. C. Unwin, F.R.S. 
PRIDAY, Oct. 11th. 
E.ectro- HARMONIC SOCIETY. 
8 p.m. At the Holborn Restrurant, London, W.C., First Smoking 
Concert of the Season. 
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Municipal Tramways Association. 


Annual General Meeting. 


The 17th annual conference of this Association was held in 
the Town Hall, Leicester, on Thursday and Friday last, Ald. 
S. Flint, J.P., chairman of the Leicester Tramways Committee 
and president of the Association, occupying the chair. 

Amongst those present were Messrs. R. G. Acland (Chester- 
field), J. Aldworth (Nottingham), A. Baker (Birmingham), J. 
Barnard (Bolton), H. E. Blain (L.G.0.€.), F. Bockley (Wigan) 
J. F. Cameron (Northampton), W. Chamberlain (Oldham), C. 
Clarke (Birkenhead), W. Glough (Bury). J. H. Cowell (Black- 
burn), G. T. Craven (Reading), Jas. Dalrymple (Glasgow), A. R. 
Dayson (Sunderland), James Devonshire (Chairman of Board 
of Trade Tramways Control Committee), A. T. Kardley (Stock- 
port), W. H. Ellis (Chester), C. R. Everson (Plymouth), A. R. 
Fearnley (Sheffield), A. L. C. Fell (L.C.C.), P. Fisher (Dun- 
dee), W. Forbes (Aberdeen), C. Furness (Blackpool), J. W. 
Galloway (Halifax), T. B. Goodver (Croydon), R. H. Greene 
(Ilkeston), J. B. Hamilton (Leeds), $. Hatton (Newcastle), 
E. Holt (Ashton-under-Lyne), R. L. Horsfield (Walsall), H. 
Jagger (Rotherham), T. Kendrew (Southport), A. T. Lambert 
(Maidstone), A. F. Lucas (Leicester), J. M. MeKlroy (Man- 
chester), J. D. S. Moffet (Belfast), H. Mozley (Burnley), W. 
Murray (Walthamstow), G. Naylor (Nelson), G. A. Newsome 
(Darwen), $. S. Rayner (Doncaster), F. H. Saunders (Lowes- 
toft), F. Schofield (Stalybridge), C. O. Silvers (Wolverhampton), 
J. F. Simpson (Preston), A. B. Slater (Burton-on-Trent), L. 
Slatter (West Ham), T. U. Smith (Leicester), C. J. Spencer 
(Bradford), W. R. Spaven (Portsmouth), C. L. E. Stewart 
(Rawtenstall), H. P. Stokes (Bexley and Dartford), W. C. 
Ullmann (East Ham), H. Webber (Keighley), J. White (Hull), 
T. R. Whitehead (Coventry), J. C. Whiteley (South Shields), 
R. H. Wilkinson (Huddersfield), J. C. Williams (Erith). 

Sir Albert Stanley (President of the Board of Trade) was 
unable to attend owing to the recent railway strike : but he sent 
a telegram to the President, stating that a matter to which he 
had intended to refer in an address to the members was the 
vital question of coal economy. He was sure he could rely 
upon the members to make every effort to economise. Tram- 
way undertakings were most certainly not being singled out 
for special treatment. If and when coal rationing for industrial 
purposes was put into force, many industries would be com- 
pelled to make a much greater reduction than 15 per cent. 
Even certain munition works were short of coal, and for several 
months it had not been possible to ship to our Allies or to 
neutral countries the amount of coal which the Government 
was under obligation to despatch. With regard to those 
undertakings which made the reduction asked for, if would be a 
special obligation of the Board of Trade and the Coal Mines 
Department to see that they obtained the coal necessary to run 
the reduced services. 

The Mayor (Ald. J. North) delivered an address welcoming 
the members, whom he subsequently entertained at luncheon. 


PRESIDENTIAL ADDRESS. 
In the course of his Presidential Addiess, Ald. Fuix'r dealt with the 
history and the industries of Leicester, and the public utility under- 
takings of the Corporation. He said the gas. clectric and tramway 


undertakings and markets were all owned and run by the Corporation, ` 


the two electricity stations heing controlled by the Tramways Com- 
mittee. Dealing with the work done by the Excentive Council 
during the past year, he had no hesitation in saving that the work 
and the strain had been much greater than during any previous 
period. While the Association congratulated Mr. Spencer (the 
secretary) on his recent appointinent, they would be sorry to lose 
him as a member of the Association, to which he had rendered 
valuable services. The secretarial duties of this Association were 
becoming so numerous and so heavy that unless extra assistance 
were given he was afraid no one would be willing to accept the post. 
and the Executive Council should be empowered to make suitable 
arrangements for carrying on the work of that office. 

Amongst the more important matters the Executive Council had 
had to consider were the twin questions of coal conservation and 


electric power supply and the Parhamentary reports thereon, These 
had raised discussions of immense importance. Mr. Hatton, of New- 
castle, would read a Paper on this subject. Another matter that 
had occupied much time and consideration of the Council was the 
question of the creation of Joint Industrial Councils, as suggested in 
the Whitley Report. This matter is very much to the front. They 
had had several conferences with the men’s representatives, and he 
believed the outlines of a scheme would be submitted to the members 
at an early date. The continued advances m weees and all classes 
of materia’s had placed heavy burdens on many of their under- 
takings, necessitating further increases in tram fares. Those muni- 
cinalities that had hesitated or refrained from teking action in this 
respect were in some ceses faced with probable de‘icits when making 
up their annual accounts. In the interests of sound finance, charges 
should be increased under present conditions where it could be done. 
In many cases it had been found that it could not be done unless 
the statutory limits were raised or abolished. The Council had had 
joint conferences with the Tramways and Light Railway Associatien 
on this matter. Joint deputations secured interviews with the Board 
of Trade, with the result that Parliament had given authority to the 
Board of Trade to raise the statutory limits under certain conditions. 
Whether those conditions met the case was for that conference to 
consider and decide, As the result of an appeal in regard to in- 
creased bonus for tramway employees, the Committee on Production 
granted the 5s. extra bonus to the women as well as to the men, thus 
reversing their former decision, and in spite of the faet that it was 
clearly proved that it cest much more to run the cars by women than 
by men. This raised a very serious question. If one side to an 
arbitration were allowed to appeal against an award, then the other 
side might claim the same right, and that might lead to serious 
results. Another matter of considerable interest was the appoint- 
ment of the Tramways (Board of Trade) Committee. He was not 
very favourably impressed with this proposal from the first. Perhaps 
he was over jealous for the freedom of their municipalities from red 
tape and central control, especially in the management of their trading 
undertakings. The avowed object for the appointment of this 
Committee was to asa'st their undertakings in securing sufficient 
labour and materials to carry on their work. If that were its chief 
object, then good only should result. The success of the municipal 
tramwaya of the country had been obtained, not so much by Govern- 
ment assistance as by local enterprise and effort, and he was rather 
alarmed when it was proposed to set up other authorities to exercise 
control over them. All the indications were that they would have 
to carry on under greater difficulties than any they had yet had to 
face. 

Mr. E. HaTTON (engineer and general manager of the Newcastle- 
on-Tyne Corporation tramways, then read a Paper, of which the 
following is an abstract :-— 


SOME NOTES AND CONSIDERATIONS ON THE POST-WAR 
POSITION OF ELECTRIC POWER SUPPLY. . 


Entering so closely as it does into the daily life of the majority. 
either in domestic requirements, industries or travelling facilities, 
the production and distribution of electric power calls for the most 
careful consideration of the public. 

In its inception, electricity was primarily regarded as an illuminant. 
and not until the advent of street traction did it make much headway 
on a large scale in this country The power companies in the north- 
east coast area were amongst the foremost in rapid development, due 
to the exceptional facilities in this area and wide range of action m 
their operations. Municipalities, however, not enjoving these advan- 
tages were compelled to adopt a more cautious policy in the expen- 
diture of the ratepayers? money. In addition, their efforts were 
regarded by many as encroaching on private enterprise, and in a 
measure this also had a retarding effect. The limitation of local 
areas also was too restricted, and in the event of a local authority 
desiring to break the bounds, local feeling was created which, as 4 
rule, could only be appeased by concessions adding to the cost of 
power production. 

This great war. however, has caused searching investigations, 
and now we all appear to be seized with astrong desire to put the 
industries of the country upon a proper basis. These Investigations 
have produced two reports on Electric Power Production, which 
contain valuable suggestions. Tt would, however, have shown a 
better spirit if some of the insinuations regarding the past efforts of 
municipalities had been omitted, and it) would also have ensured 
a better reception for these reports. The implied benefits that wil be 
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derived from their complete adoption appear too rosy, and have 
the effect of inducing many people to believe they are about to receive 
‘something for nothing, or electric power at impossible figures. Electric 
power can be produced very cheaply in large quantities with proper 
facilitics in most large commercial centres in this country, but it is 
the economical distribution of such commodities or keeping middle- 
mens’ profits within reasonable limits which ultimately determines 
the price of any article. In our large cities the costs incurred in 
taking up and relaying street works is a very heavy item of expendi- 
ture, but whilst trying to avoid expenditure due to not laying mains 
of sufficient capacity in the early stages of development, one has at 
the same time to keep in mind the annual charges from too venture- 
some a policy in this direction. When possible, space should be left 
at the sides of roads to accommodate electric cables, &e., arranged 
so that the cost of taking up and relaying would not be expensive. 
The policy pursued in most towns in this country has been to have 
one authority responsible for production of electric power for general 
commercial uses, light and traction supply, and it is alleged that the 
traction supply has been overcharged to support the sale of power 
to other users at lower charges than were warranted. Without the 
traction demand in the early stages the power production in some 
cases would have cut a poor figure, but where the local authority is 
the owner of power supply and traction and where the surplus 
profits, if any, go into a common fund, is there any reason or argu- 
ment against the one helping the other? If the traction authority 
had produced its awn power it would as a rule have obtained its 
supply at a less inclusive cost than purchasing it from some other 
committee, the result being that the surplus profits of the tramway 
would have been greater. There would, therefore, have arisen 
demands for reductions in fares and other concessions and with the 
continual increase in the costs of operation, a point would have been 
reached earlicr when the fares would have had to be materially 
increased or the up-keep of the undertaking neglected. It, however, 
must not be overlooked that the separate policy of some tramways 
owning and producing their own power did stimulate the desire and 
efforts of the advocates of the combined policy to produce power at 
lower costs ; hence the policy of competition in all matters affecting 
public life must not be lost sight of. The two reports previously 
mentioned insinuate that we have only in the past been dealing 
with the subject in a playful mood, and that if we do not now alter 
our methods we shall be hopelessly left behind by other nations. 
Criticism, however, on our past conduct docs not get rid of our 
annual charges on existing undertakings, and these charges coupled 
with the new annual charges on capital account on the proposals in 
these reports, will ultimately be the measure of our future success 
and charges for electric power, reduced, of course, in proportion by 
the influence that increased output will have if these schemes are 
developed. At present this is an unknown quantity, but must 
subsequently be very great. Jn some cases it may, even under 
the most favourable circumstances, be some time before we again 
get inclusive prices per unit which will compare with the charges 
made in 1914, but if the schemes orsome modifications of them are 
adopted it must ultimately lead to a general reduction in charges. 

I have been regarded by some technical journals as a reactionary 
because I dare differ with some of the suggestions outlined in the 
reports referred to. I deprecate the too rosy view put forward in 
matters of this kind, leading even estimable people to believe that 
within a few weeks at most they will have a power supply at extra- 
ordinarily cheap prices. Any scheme of general power supply, if it 
8s to be a success, must within a reasonable period be able to carry 
on its back the annual charges upon the plant which will be super- 
seded or closed down by its adoption, and it seems to me that much 
of the plant which will be superseded in some areas under the proposed 
schemes could well be transferred to arcas with lesser immediate 
demands, and be in the meantime used with advantage. 

When it was demonstrated by results that electric traction could 
carry the existing capital charges of the obsolete horse traction out 
of the additional revenue and profits from its operation, the elec- 
trification of tramways forged ahead. Tf the controlling authorities 
decide upon the electrification of the railways, the whole policy of 
the country with regard to electric supply will require to be treated 
from a wider standpoint, as the existing stations, whilst suitable for 
Hea Road ana purposes, would not, either in plant capacity 

P locat e station in many cases, be suitable for the larger 
ee hae ine case of an isolated fown with its own power 

g economically according to its present demands, sav 
located on the main line of any of our principal railways, should that 
fines pa tS would iarely be advantageous to extend 
UR pon ers erion to meet the larger demands. Generally 
a ntageous w ay of dealing with such a case would be to 

: down this small station as a generating centre and make it a 
sub-station of the greater electri¢ supply to the railway system 
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passing through the town. Some declaration should be made by the 
authorities at the earliest possible moment, as it would allay many 
conjectures and cause a concentration of thought upon the whole 
problem from a national point of view, and it would alsb allay the 
local jealousies of each municipality desiring to grab a super-power 
station within its own area, as they would quickly realise there are 
only certain places where such stations or groups of stations can be 
economically located. If the railways are electrified then it will 
bring power supplies into almost every area in this country with 
great advantages in the future to street and road traction services, 
&e. Some areas will be able to produce power at lower costs than 
other areas, and it is a matter which should receive the closest 
attention of the authorities as to whether standard rates and charges 
should eventually be set up; in other words, should a universal rate 
be adopted or differential rates in areas ? In the event of differential 
rates the tendency will be in the future for intense development in 
some areas where undertakings will gravitate to those areas supplying 
power at the cheapest rates, whereas I am of the opinion that general 
development all over the country should be encouraged instead of 


intensive developments in some areas. 


Some areas will have the advantage of waste heat from certain 
manufactures and processes, and where possible the erection of such 
works having a surplus of waste heat which could advantageously 
be used in the generation of power, should be encouraged in areas 
not now enjoying these advantages. I am of the opinion, having 
in mind the existing electric power developments of the North-east 
Coast, that an area embracing the North Riding of Yorkshire and 
the counties of Northumberland and Durham should be chosen, in 
the first instance, for a practical demonstration of the policy of 
gencral power supply operating over a large area under one authority. 
The constitution of the Power Boards set up in the areas should in 
every case have a majority control of public representatives elected 
by the area, together with the representatives of large consumers. 
All generating stations in the area, together with the main trans- 
mission system of the arca, including the power supply to railways 
and all public bodies, should be under control of the Boayd, but 
those localities or towns where preference is in favour of local dis- 
tribution shculd, in the first instance, be allowed to act in that 
capacity only, but, in any case, the power generation and supply 
mains must be under the complete control of the Power Board, 


gee 


DISCUSSION. 


Mr. J. M. McE:roy (Manchester) seid the tramway euthorities wero 
vitally concerned in the proposals regarding power supply which were 
now receiving the Government's consideration, as 25 per cent. of the 
total output of the power stations in the United Kingdom wes used 
for tramwev purposes. Their industry provided the central station 
engineers with the largest and, should he sey, the best paving class of 
customers, There were 93 municipsl end 83 compeny tramwey under- 
takings, and they used 620 million units per annum. ` Of the total con- 
sumption for tramway purposes 79 per cent. wes used for municipel 
end 21 per cent. for companies’ tramways. Thirty-eight undertakings 


- had their own power &tetions and 138 purchesed their energy. About 


50 per cent. of the total energy consumed was genersted in the tramway 
power stations and the other 50 per cent. was parchesed. It had been 
argued in the past that tremway undertekings could purchase their 
current more cheaply than they could generate it, but experience had 
not. justified thet. Meny tramway menevers said they had been called 
upon in the past to pay prices which could not be justified when com- 
pared with the charges for energy for other purposes of equatload-factors, 
Mr. Hatton had esked whether there wes sny reason why the traction 
side should not help the power side financially. Tramwey manegers 
suspected thet exceedingly low prices had been charged to other power 
consumers, which would not have been possible but for the high prices 
the tramways had been called upon to pay. To develop our industries 
by the supply of cheap power obtrined at the expense of the millions 
of workers using the tramways wes wrong in principle. He was out 
for the development. of the power supply in & wey which would benefit 
all industries, including tremweays. In thet connection he welcomed 
the two valuable reports which hed been issu2d in regard to electric 
power supply. viz., those of the Coal Conservation Sub-Committee and 
the Bozrd of Trede Committee on Electric Power Supply. In the former 
meny points were open to criticism, but he thought its maiz conclusions 
were worthy of favourable consideretion. Jt suggested the appoint- 
ment of a Board of Electricity Commissioners, with powers to arrange 
for the handing over on equiteble terms of the gencrating, transmission 
and main distribution svstems to a new body, and the standardisation 
for cach area of the frequency and voltage of thetrensmission and main 
distribution systems. The report of the Board of Trade Electric Power 
Supply Committee (dated April 29, 1918) proposed that the new Elec- 
tricity Commissioners should have conferred upon them powers for 
regulating and encouraging the generation and distribution of clectricity, 
that the existing system under which electricity is genereted for small 
areas should be abolished, thet the United Kingdom should be divided 
into districts suitable with an Electricity Board for each district ta 
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urchase the genercting stctions in their district. end become responsible 

y themselves or their lessees for the gencretion of electricity, end for 
the establishment of new genercting stations and main distribution 
systems, the present electrical undertzkings retaining the right, if they 
so desire, to distribute electricity in their local ares. A pireareph in 
the report said the psrochiel system of generetion ond distribution 
should give place to more economical methods, with wider cress of 
distribution and with stenderdised pressures end frequencies. ‘The 
main proposels of the Committee were sound principles, which 
these best quelified to judge would not dispute. The detzils would 
have to bo csrefully considered before Parliament tock steps to give 
effect to the Committee's recommendetions, porticulerly the financial 
side of the propuszis, ond the question of who would be eligible fer 
appointment on the District Boards. Something would have to be 
done quickly to deel with the present unsetisfectory position of the 
electric supply industry end to direct its future development. To 
continue the present westeful condition of «ffairs wes against the Netional 
interest. If we were to keep our end up in competition with foreign 
countries & cheep supply ef power wes of great importance, end the 
subject should be considered nationelly and not perochially. 

Mr. Harry Wesren (Keighley) seid he quite sureed with Mr. Hatton's 
remark thot the two reports referred to were too rosy in their onticipe- 
tions of grest results in the immedicte future. This new scheme wos 
going to be burdered with « tremendous cx pits} expenditure. It would 
not only have to compensi se existing local suthorities for their generat- 
ing stations, but would have new stations to put down, end a tremendous 
length of feeder cables. It wes also e moot point whether the trèns- 
mission losses would not almost cquel the cost of tronsit of cool by 
reilrosd. The North. Eost Coost hed o big power scheme developed 
on lines similer to those now proposed, end he did not think they supplied 
electricel energy much chez.per then it hed been supplied in Keighley. 
For some time before the wor the eversge price for power ct Keighley 
wos below 3d. per unit. With 29,000 or 30,000 kw. stctions, there 
would no doubt be z soving in Isbour, but there would not be much 
im provement in regard to stec.m consumption per unit, and a bree kdown 
in & super-stetion weuld be more serious then in & smeller one, snd 
therefore the trunk feeders would have to be duplicated perheps twice 
or three times, to avoid what would be almost o netional ealomity. ‘ihe 
scheme would, he believed, develop into & satisfactory orgonisetion, 
but it should not be rushed. At Keighley they were well ploced for 
cool and water, ond there were power requirements of 30.009 or 40,000 
H.P. ina compcct little ares, so he thought it wes è moot point whether 
the new Commissioncrs would shut down such a station-cnd give the 
Corporation g bulk supply from 29 or 39 miles distent. 

Mr. H. P. Stokes (Bexley end Dartford) said the metter should be 
looked upon in its broed outlook from the notions) point of view. ‘rhe 
principal point wes to meke the best use of cool, which should be used 
in s much more economical woy thea the present meens—chichly by 
reising steem. That wes not e sound wey of using this mineral wealth. 
The Netionel Committee would consider first the primary use of coed, 
end use it to its utmost odventege, ond it seemed to him that they would 
eventuclly crrive ot © point where electricity would be the by-product 
end be almest given swev. We were rother too apt to think of every- 
thing in stonderdised form. Electricity os it wes used in various indis- 
tries could not be confined to one form, and it might be advissble to 
set up speciel stenderds in certcin creas. Coal should be utilised for 
ell it wes worth first, and electricity should be s side issue. 

Mr. W. Murray (Wolthemstow) seid from the national point of view 
there wos & consensus of engineering opinion thet the scheme wos & 
desir ble one. Its success seomed to depend upon what wes done with 
the present gencrating stations. 
scheme would be hendicz.pped with en enormous burden of debt which 
would go & long woy to prevent its being cble to supply electricity ct sc 
low figure. Mein levying wos now exccedingly costly, cond there wos a 
possibility of the goin in cost of generction being lost in the ecst of 
distribution, cnd the Bosrd of ‘rade Committee made no suggestion 
23 to who wos to beer gny such loss. The report proposed thet tromway 
power stztions should be taken over, while manufacturers’ private sts- 
tions would be left clone. ‘het should not be done when the tramway 
stations were successful end efficient. ‘I'he selection of the five Elce- 
tricity Commissioners should not be left entirely in the hends of the 
President of the Board of Trade. The report proposed thet the District 
Boerds should be small. He thought there was grester safety in grester 
numbers. The compensstion of engineers displaced by the scheme 
should be compulsory. 

Mr. R. H. Wiikinson (Huddersfield) seid if Huddersfield hed not 
established « tramwxzy power stetion the department would heve had to 
pey ebout 3d. per unit. The cost of generating did not resch 3d., ond 
they were earning £170,000 per ennum. 

Mr. E. S. RayNeER(Doncester) said he took it that Mr. Hatton's opinion 
cf the scheme had somewhzt eltered bet ween the writing of his report ond 
his Peper. Nostetion should be teken over unless the town or cres 
had a guerantee thet it would receive e cheeper supply. Whether 
Government control wes more economics! end efficient then municipel 
or compeny control, was in some cases open to question. It did not 
sppeer to be so in the cise of the telephone. He wos dubious about 
handing over chsolute power to s Board who first of cll went in for a 
clean sweep. Low generetica costs were oll very well, but if the scheme 
were burdened with capital chorgcs which counterbalanced the cheep- 
ness of generstion, the scheme wos of little use. Mr. Hatton spoke of 
a veriable price, but if the price to 5 small town wes to be raised tothe 
price of the present generetion, why take over the smell town. ‘The idea 
of lumping the supply in anv grea was that thev should hove a universal 
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If they were to be scropped the new — 


OCTOBER 4, 1918. 


price. It seemed to him thst the only wav was to have o standard price, 
Menufs-turers could not be spread over ony districts where the power 
wos sveileble. Industries were settled in their respective districts 
becuse of suitability in other respects. Steel wos mede in Sheffield 
becuse the necessary rew msterisls were st hend, end Manchester had 
cotton be-ause the environment wos suiteble, znd so on. 

Mr. C. L. E. Stewart (Rewtenstcll) seid it had been found thet some 
little st.tions could beat the big stetions. At Rewtenstall their works 
cost wos Otd., but they hed to get £. price of 0-9d. r. unit to cover all 
the charges. At the lest 1.M.E.A. meeting Mr. Fedden szid he found 
thet with o station over 10 miles owey, hoving ides] conditions, energy 
would cost more, with the transmission, then it would if he put down 
© station somewhere near the centre of the losd and hed cooling towers 
oad practicutly every disedventigeous circumstance. He gathered 
thet the Board of Troede Committees report meant that it was not 
intended to screp cll existing stotions. The less efficient stctions were 
to drop out gs circumstances crose, bnt if necessary, suiteble stctions 
in sniteble srecs would be extended. The importent question wes the 
pounds of coal the super-ststion would bave to burn per unit delivered 
to the consumer, He believed any system with thet Inrge nres would 
Jose more in distribution thar it geined in generetion. In trking over 
the whole show the Government were going to losc one of the most 
Volusble cssets—competition between the engineers of the stations in 
different towns, here were only two things thet must be standardised. 
‘hey must have three-phese, ond there must be o standard frequency. 
Any voltage could be had by putting ino troensformer, 

Mr. C Fursxess (Bleekpool) thought the report wes in the right 
direction from the notional point of view. ‘here was no intention of 
scrapping plent thet was eflicient ond genereting cheap units. ‘he 
clectricity works hed been merking time since 1914 in regerd to cepitel 
expenditure. He knew of seven towns within e six-mile redius of Bleck- 
pool who wished to spend nearly £300,000. Which was the best wzy? 
Should these towns buy generating plent cend buildings (which later 
Wes unremunerctive expenditure) or should they have & joint board 
end find out the best meens of spending the money end possibly put 
down generating plent five times es Isrge. He could not congretulcte 
the Executive upon asking Mr. Hatton to recd a Peper on this metter. 
He thought there were more importent metters in connection with the 
tramwey world then the disetssion of thet report. He would heve liked 
to have hed a discussion on treilers. He thought Mr. Me Elroy hed 
given rether an inflated view of the importence of trection supply. ln 
Menchester the traction demend wes only 15 per cert. of the total supply. 
"eking andertekings generelly it wos nesr 18 to 20 per cent. In Men. 
chester the power cost for the tramways wes 13 per cent. of the revenue 
obtcined, in Neweestle 7 per cent., in Bleckpool 124 per cent., in Cerdifi 
5 per cent., and in Burnley 20 percent. It wes not g dominating fector. 

Mr. HATTON, in reply to the discussion, seid thet Mr. We bher's station 
wes well pleced. His outley on plent might be smell compered to his 
logd. He did not think the argument that breakdowns were more 
serious in big stations than in smell] ones wes borne out by the experience 
of the Newcastle Compeny. With regard to Mr. Stokes’ remarks on 
the use of coal for other purposes before generating electric power, he 
thought è Government Committee was considering that. On the North- 
Eest Cost there wes a plent in which electricity wes gerercted os c 
by-product. Mr. Wilkinson wes quite right gs to the velue of tramway 
suthorities heving their own stations. When he (Mr. Hetton) prepered 
the report, which Mr. Reyner mentioned, the Boerd of Trede Com- 
mittee’s report hed not sppeered, end therefore he could not have deelt 
with it. He could not understend Mr. Furness’ taking exception to 
tramwey menegers discussing this metter. If electrification of the reil- 
weys come ehout it would have o vitel effect on tramweys—possibly 
to their enormous ex pension. 


Mr. T. B. Goodyver (Croydon) wes elected President for the ensuing 
year, Ald. Sir John Courtis (Deputy Lord Meyor of Cardiff) vice- president, 
Coun. J. ‘Timpson (Portsmouth), Mr. R. L. Horsfield (Welsell), Mr. 
A. L. C. Fell (London County Council ‘tremways), Mr. J. B. Hamilton 
(Leeds) end Mr. G. W. Holford (Selford) members of the Executive 
Council, while Mr. W. Clough (Bury, Lenes.) wes sprointed hon. secretary 
in the place of Mr. C. J. Spencer (Bradford), resigned. The following is t. 
full list of the Counci!: Messrs. A. Beker (Birmingham), J. Dalrymple 
Glesgow), A. L. C. Fell (London), J. B. He milton (Leeds), G. W. Holford 
(Selford), R. L. Horsfield (Welscll), W. J. MeCombe (Hull) end J. M. 
Mc Elroy (Manchester), Coun, R. Mevne (Newcastle), Ald. J. Timpson 
(Portsmoath), Ald. C. F. Spencer (Helifax) and Ald. Wood (Stalybridge). 


ANNUAL REPORT OF EXECUTIVE COUNCIL. 


The members include 75 locel authorities end 110 managers ond 
assistants, 

Mr. J. B. Hemilton (Leeds) hes acted as cheirman of the Executive 
Council during the veer. Mr. C.J. Spencer consented eggin to teke up 
the position ¿s hon, secreté1yv for the remeinder of the essocie.tion yerr, 
cnd relinquished the office of hon. trecsurer for this purpose. Mr. 
A. R. Fearnley, on hending over the duties of hon. secretary, was cp- 
pointed hon. treasurer. Mr. W. Clough, generel menager, Corporation 
tramways, Bury, wes eppointed essistent hen. secretary. er 

The Decimal Coinage Assecietion proposed to introduce & Bill in 
Perliement for the purpose of este blishing o decimal system of coineze. 
A committee wes formed to investigate end report, end the Executive 
Council decided to support the proposals, 


Ocroper 4, 1918. 


ATrede Advisory Committee has been set up by the Ministry of Lebour 
in conjunction with the Ministry of Pensions to advise those two de pert- 
ments as to the conditions under which the training of disabled men in 
this industry can best be given. Mr. Alfred Beker (Birmingham) wes 
nominated by the Council to serve on the committee. 

The Executive Council invited the I'ramweys ond Light Reilways 
Association to cppoint representatives to sit on the committee formed 
to consider the advisability of standcrdising overherd line meterie, 
ond four representatives were duly cppointed. ‘his joint committee 
hes confined its sttention chiefly to the consideration of trolley wire. 

At the last onnucl meeting it was decided to communicste with the 
Home Office in order to sscertain if it were possible for the present 
practice of pedestrians keeping to the right of the footpath to be altered 
to “ keep to the left,” so that pedestriens would be fecing the treffic on 
the carriage-way. ‘I'he Home Office stated that they hed no cuthority 
to make the regulation. It would probzbly involve legislation. 

Particulars sre next given of the correspondence between the sssocit- 
tion and the Tromweys (Board of Trade) Committee, the terms of the 
reference to the committee ond the memorendum defining its duties. 

‘he Executive Council hes during the veer taken active steps in the 
direction of-the establishmont of «= Joint Industrial Council for the 
tramwoy industry on the lines of the Whitley Report. A committee 
w23 appointed to desl with the matter, and held & number of meetings, 
cid subsequently attended joint conferences with the representctives 
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of the Tramways end Light Reilwcys Associction end of the Netionel 
Transport Workers’ Federation, ct which s representitive of the 
Ministry of Lebour wes present. A smell sub-committee prepsred 
o scheme ond submitted it to their respective sssocictions. ‘The 
Council meade certain suggested smendments to the draft, ond egoin 
remitted it to the committee. At this stz.ge the motter wes considered 
by & joint committee consisting of representetives of the Mu nicipal 
'romweays Associction end the I'ramways ond Light Railways Associs- 
tion. Whilst the representatives of the two essocictions were in agree- 
ment os regerds the mgin outlines of the scheme, a difference of view was 
expressed on the subject of voting on the employers’ side of the proposed 
council. The point hes not yet been edjusted, but it is hoped thet cn 
arrangement will shortly be come to which will meet with the cpproval of 
both associations. ‘ithe draft* which your Executive Council now sub- 
mits must not be token asc fincl draft because further meetirgs with the . 
representatives of the tramway compenies and of thé employees will be 
necessary before the scheme eon be put forward in its fincl form. When 
the scheme hes received the provisions! approval of the executives of 
the constituent cssocictions, it is proposed to submit the sime to esch 
municipality for considerstion ond approval. 

The Executive Council decided that in view of the difficulties of trens- 
port end the numerous conferences ond meetings which were being erlled 
from time to time in different parts of the country, it wos not edviss ble 
to hold & meeting of the m-nagers’ section this yecr. 


Electric Winding Engines and Mine Hoists.’ 
. By H. H. BROUGHTON. | 
(Continued from rage 455.) 


Summary.—In this article the reel winder is briefly discussed. 


REELS. 


From the dynamical standpoint the reel winder is of con- 
siderable interest, and many ingenious graphical methods have 
been devised for finding the torque conditions when tapered 
ropes are used. Such winders are seldom installed nowadays, 
and they need not, therefore, be dealt with in detail. 


Fra. 32.—Rore Coit. 


When the rope is of uniform section the problem of deter- 
mining the torque diagram is analogous to that previously 
given for conical drums, the radius of the rope-roll being 
increased by an amount equal to the thickness of the rope for 
each turn of the reel. After n turns of the reel the radius of 
the rope-roll, in feet, is AR,+(nt—12), where ¢ is the thickness 
of the rope in inches, and R, is the initial radius of the reel, in 
feet. During these n turns the length of rope wound on the 
reel is 2777 {R,+(nt—24)}, and, if the depth of the shaft be 
Lít., the length of rope depending from the reel, on the 
ascending side, is . | 

1, =L—27n{R,+(nt~—24)}. 
The corresponding moment about the drum shaft is 
M =w . lı {R 4 (nt-12)}, 


w being the weight of the rope per foot of length. 

_ To compensate completely for the weight of the rope, the 
initial and final radii R, and R, of the rope-roll must bear the 
same relation to the loads on the two sides as for conical 
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* Copyright. All rights reserved. 


drums ; but, since for a given value of R, the value of R, is 
determined by the length and thickness of the rope coiled on 
the reel, it mayso happen that it is impossible to secure a 
uniform static torque throughout the wind owing to the rela- 
tively small number of different thicknesses of flat rope which 
are obtainable. 

Referring to Fig. 32 it will be noticed that the area avail- 
able for coiling the rope is equal to 7(R,?—R,?), and the area 
of the rope—which corresponds to the edge view of the rope 
(Fig. 32)—is tL--12. Since the two must be equal, by 
putting R,--R,=a, and eliminating R,, we get Ry=v {tL~ 
127(a*—1)}. If the value of R, so found results in too 
great a bending stress in the rope, and if the rope thickness 
cannot be altered, then the radius must be increased at the 
expense of the compensation. | 

In the author’s opinion too much importance has been 
attached in the past to the complete compensation of the rope, 
but the effect of lack of compensation need not be discussed 
because the reel winder is of little or no practical importance. 

Although we do not propose to deal with reels as fully as we 
have dealt with drums, it may, nevertheless, be profitable to 
refer briefly to the torque conditions when a given winder is 
run under widely varying loads, as these enter into the calcu- 
lations relating to winders of all kinds. 

One of the winders installed at the Grand Hornu Mines, near 
Mons, Belgium, will serve as an example. Apart from the 
fact that these winders are amongst the earliest to be elec- 


Weight of rope, ló per ft 
$? 22: 6:2! 5:97 564 554 545 515 
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Fia. 33.—TAPERED ROPE FoR A REEL WINDER. 


trically driven, they are of no particular interest. Their 
behaviour has, however, been critically examined in a series of 
informative Papers by a number of engineers on the Conti- 
nent. Those who desire to make a special study of the 
dynamics of the reel winder are referred to these Papers for 
further information on the subject. 


* The Press represertrtives wepe informed thet the dreft must not 
be published in its present form, and the discussion which took place 
on the subject w39 private. 
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The calculation of the winders was based on the following 
data :— 

Depth of shal cecal a cassay ni pe a AN 
Coal raised per hour ...,.....,.seecceeseeeceees 

Effective load por trip.........-csccsceyocscsssecceecssoscces 
Weight of cage ......... PEATE RO ennea ieaie soloi . $410 Ib. 
Weight of tubs per cage ........cccceceeeeeceeeeeeeseeeees 2,780 Tb. 

The type of rope specified was the flat aloe-fibre rope of 
tapering section, which, at one time, was largely used in Bel- 
gium. The rope in this case begins with a section measuring 
12:8 in. by 1-9 in. at the reel and finishes at the cage with a 


3,280 ft. 
55 tons, 
5,700 Ib, 


eseqeangeseteoe 
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77 seconds, and stopping is effected in 14 seconds by a con- 
stant retardation. The moments of inertia (WR*—g) of the 
several parts are :— 


Two reels and brake drums ......ccccosscccccscessvcscesesss 133,000 
Motor armature .,.....cccccceeececceees eee i a a 60,460 
Pithead sheaves .....cccccccccccsccccccccccccecce bites Se hateiscs 9 680 


In the absence of exact data the moment of friction and wind- 
age is taken as constant during the whole of the wind, and a 
value given equal to 15 per cent. of the maximum statical 
moment of the loads. 


127,000 lo ft 
\ 
119,000 i 
Lis \ 
À pri Nett load... 5700/6. \ Nett load .....57001b. 13.000 1b Ft. 
Fi i Depth. ........ 3280 ft. ` Depth aa... 280 ft. ‘ ` Nett load .5/0016. 
toog i Output ........ 55 tons per hour. X Out put......... 55 tons per hour. $ Depth. ...... 3280 ft. 
\ . 
| Reels... 8ft. dia to 24ft 6n dia, \ Reels. .......... 8ft.dia. to 24ft.6in dia. ‘ Output. . .55tons per hour ` 
| 
Reels... .. We Bindia tol4ft india 
i 
| 76400 1b.ft. 


Fre. 34.—REEL WINDER STARTING 
UNDER CONSTANT ANGULAR ACCELER- 
ATION. CELERATION, 


t 


section 8-5 in. by 1:3 in., the length of each section and weight 
per foot being as shown in Fig: 33. The diameter, of the hub 
of the winding reels is 4 ft. 7 in., but in order to obtain a good 
balancing of the weight of the rope it was necessary to have an 
initial winding radius of about 4 ft. For a complete trip of 

3,280 ft. the reel makes 64 turns and the final radius 1s about 


16,000 


——(a)--- 
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Fia. 37.—Toraue DIAGRAMS or A REEL WINDER OPERATED UNDER 
WIDELY-VARYING CONDITIONS. 


(a) One reel winding with one empty cage. (b) Both reels winding with 
both cages empty. (c) Both reels winding with six empty tubs in each 
cage. (d) Winding at normal load and speed. (e) Relifting loaded cage 
at the surface. (7) Relifting loaded cage at the bottom of the shaft. 7 


12 ft. 3in. An hourly output of 55 tons necessitates 25 trips, 
each trip being of 144 seconds duration, and, reckoning 38 
seconds for changing the tubs, there remain 106 seconds for 
the actual winding period. To prevent the speed from exceed- 
ing 3,000 ft. per min., a constant angular acceleration is allowed 
© = 15 seconds to reach the rated speed of 42 revs. per min, in 


Fic. 35.—REEL WINDER STARTING 
UNDER UNIFORMLY DECREASING AC- 


Fia. 36.—REEL WINDER DIAGRAMS 
WITH A HIGHER VALUE oF R.+ R, To 
THAT SHOWN IN Frc. 33. 


The diagrams, Figs. 34 to 36, have been prepared from an 
elaburate analysis made by Prof. P. Habcts.* In one of these 
diagrams, Fig. 34, a constant angular acceleration of 0-292 
radian per second per second is assumed, and in Fig. 35 uni- 
formly decreasing angular acceleration is assumed. Although a 
rather greater torque is required in the latter case during the 
starting period, the power required is less variable than when 
the angular acceleration is uniform. Prof. Habets showed 
that by altering the initial radius of the rope-roll from 47-24 
in. to 43-4 in., and thereby making the statical moments less 
regular, the power would be more uniform throughout the 
wind. This is clearly shown in Fig. 36. 


770HP 
; Nett load... 5700 Ibs. 


Depth......... 2300 Ft. Leon F23 ft per sec. 
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-7 \ 
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Fie. 38.—Loap DIAGRAM OF THE GRAND HORNIN WINDER OPERATING 
UNDER THE TORQUE CoNbITIONS, Fic. 37 (d). 
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When set to work in 1904 the machine was arranged to 
wind from a depth of 2,300 ft. The rope was shortened by a 
suitable amount at its wide end, and the initial and final radil 
of the roll were 3 ft. 94 in. and 10 ft., the turns per wind being 
52-1. The torque diagrams for this depth are given in Fig. 
37 ia) to (f), and from (4) of this diagram, taking into account 
the sngaiar velocity, the load diagram, Fig. 3°, has been 


developed. (To be continued.) 


t © Proceedings ” Inst. Mech. Eng., June] 905, p>429. 
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New Commonwealth Edison Turbine.’ 


By J. F. JOHNSON. 


The tandem compound turbine-generator unit recently installed 
in the Northwest Station of the Commonwealth Edison Co. of 
Chicago is the largest single shaft, single generator unit built by 
the Westinghouse Co., and presents new and interesting features 

| of design. This unit has been in operation since October 1917, 
1 normally carrying loads of from 20,000 kw. to 30,000 kw., with peaks 
“E as high as 37,000 kw. It comprises a tandem-compound turbine 
“consisting of separate high-pressure and low-pressure elements on a 
continuous shaft, designed for 220 lb. gauge steam pressure, with 
200°F. spuerheat at throttle, and an absolute pressure of 1 in. 
? mercury at the exhaust; driving a 35,300 k.v a., three-phase, 60 
cycle, 12,000 volt generator, with a 160-kw., direct-connected exciter 
at 1,200 revs. per min., and is served by a 56,000 sq. ft. surface 
condenser built in two shells of 28,000 sq. ft. each, and capable of 
maintaining 29 in. vacuum at 30,000 kw. load with 58°F. circulating 
water. 
, Turbines of small size are designed to best meet genera! conditions 
And without regard to any particular installation or purchaser. 
Larger machines, however, are usually built to order, and con- 
siderable variation in design is therefore to be expected.. Nearly 
every large power station to-day is a pioneer institution in which 
_new problems haye to be dealt with, and new and improved designs 
and arrangements of apparatus, usually involving larger capacities, 
have to be developed and perfected. 
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_ The present unit was designed for maximum reliability and effi- 
ciency with the turbine driving a single generator capable of de- 
ve ing 30,000 kw. continuously at 85 per cent. power factor; the 
highest efficiency to be at loads between 20,000 kw. and 30,000 kw., 
and the unit to carry 35,000 kw. for short periods. The speed of 
1,200 revs. per min. was chosen because it permitted employing 
ample blade lengths and areas to expand the steam efficiently to 
29 in. without exceeding blade speeds and stresses previously used. 
Also standard design and matzrials could be employed. 
_ The turbine is of new design but of standard reaction type con- 
truction, No impulse element is employed because, for the given 
sonditions, its efficiency would be less than that of the shortest re 
action blading and there would be no other advantages sufficient to 
justify its use. Two separate turbine elements are employed tc 
carry out the steam expansion so that blade lengths and diameters 
conducive to the highest efficiency may be used and yet the physical 
dimensions of the turbine structure and the distance between 
bearings can be suitably proportioned to obtain the maximum degree 
of ruggedness and reliability. Another feature of this construction 
is the reduction of temperature difference between the inlet and 
exhaust portions of each turbine element. 

When operating at its point of highest efficiency, which is at 
25,000 kw. to 26,000 kw., the steam enters the high pressure element 
at approximately 225 lb. absolute and a temperature of 594°F., and 


r 


leaves it at a pressure of approximately 30 lb. absolute and a tem- 
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* Abstract of an article in the ‘ Electric Journal.” 


. Fie.1.—35,300 K.V.A., THREE-PHASE, 60-CYCLE, 12,000-voLT, 1,200 REVS. PER MIN. 
k ANDEM-COMPOUND TURBINE GENERATOR INSTALLED IN THE NORTHWEST STATION OF 


perature of 258°F. It leaves the low-pressure element at a pressure 
of | in. Hg. absolute and temperature of 79°F. The maximum,tem- 
perature difference in the high-pressure cylinder is therefore 336 deg. 
and in the low-pressure cylinder 179 deg. At loads greater than 
25,000 kw. this temperature difference decreases in the high-pressure 
element and increases in the low. 

In the reaction-type turbine all blades, both rotating and stationary, 
are virtually nozzles in which steam expansion takes place, and 126 
pressure stages are employed in expanding the steam from throttle 
pressure to condenser pressure. The area of the steam passage 
through each row is proportioned to give the desired pressure drop 
and steam velocity. The proportions of total power developed in 
the high and low-pressure elements are approximately 42 and 58 per 
cent. respectively. 

High design factors, liberal steam passages, and the best known 
mechanical construction have been used, and the blade sections are ex- 
ceptionally wide and heavy. Increased rigidity and durability are 
thus secured. All blades are profiled or reduced in thickness at their 
free ends, so that in case of contact between stationary and rotating 
elements due to failure of bearings, or improper adjustment, no 
serious damage to either blading or blade carrying elements will 
result. The most prolific cause of blade failure, i.e., blade vibration 
caused by the flow of steam, has been reduced to safe limits by lashing 
the blades together; the length of free blade section in no case 
exceeds 6 in. In the 18 in. low-pressure 
blades, .three lashings are used. The blade 
speeds, and consequently blade stresses, employed 
are low, the maximum mean speed being 513 
ft. per second, the minimum 210 ft. per second. 


MaIn BEARINGS AND COUPLINGS. 


The rotating elements of the turbine and 
generator are carried on five main bearings, 
three on the turbine and two on the generator. 
In addition to these, a double Kingsbury thrust 

_ bearing is mounted on the free end of the high- 
pressure rotor, just outside the main bearing, 
to maintain the correct longitudinal alignment, 
and also to carry the unbalanced portion of the 
end thrust. Of the three main turbine bearings, 
two are on the low-pressure element and one on 
the high pressure. The exhaust end of the high- 
pressure rotor is carried on the adjacent low- 
pressure bearing, the two rotor shafts being 
connected by means of a solid flanged coupling, 
the flanges of which are integral with the shafts. 
Between the low-pressure turbine and generator 
a standard flexible pin-type coupling is used. 
This is believed to be the most perfect type 
of flexible coupling known for the purpose, and 
has important advantages over the solid claw 
type, which it replaced. Sufficient elasticity is 

provided in the pins to distribute and absorb the shocks produced 
by heavy short-circuits without danger of injury to the coupling ; 
and both contact surfaces, that is the pins and bushings, are renew- | 
able in case of excessive wear due to prolonged operation with 

improper alignment or poor balance of one of the rotating elements. 


It might appear that the three-bearing construction for two 
turbine elements would render the adjustment of clearances and 
alignment difficult and complicated; but means are provided 
whereby the operation becomes quite simple.. To carry the exhaust 
end of the high-pressure spindle when the coupling between the two 
elements is disconnected, a short alignment bearing is provided to be 
substituted for the lower half of the oil baffle ring between the 
coupling and the gland. This bearing is provided with liners similar 
to those used on the main bearings for adjusting its position. With 
the coupling disconnected and this alignment bearing in place, 
regular clearances can be taken on the high-pressure and low- 
pressure elements separately, and each rotor set in the correct 
position with relation to its stator. The whole high-pressure 
element may then be raised or lowered, or moved sidewise at either 
end until the two coupling flanges match up perfectly ; this adjust- 
ment, once made, will seldom require changing. 


The exhaust end of the high-pressure cylinder is supported on the 
low-pressure cylinder as close as possible to the low-pressure bearing 
support. Thus any slight change in the position of the high-pressure 
rotor (due to temperature, &c.) will produce a corresponding change 
in the position of the high-pressure cylinder. The position of the 
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rotor with reference to its cylinder must, therefore, remain constant 
under all conditions. Longitudinal expansion of the turbine cylin- 
ders is provided for by rigidly attaching the low-pressure cylinder 
to the bedplate at its generator end only, and leaving the other end 
free to slide. The movement in changing from cold to normal 
operating temperature is approximately * in. 


Main BEARINGS. 


The main bearings are heavy cast-iron shella, split horizontally and 
lined with babbit. Each bearing is fitted with four large spherically 
machined pads (one each at top and bottom and either side), which 
fit a spherical supporting ring in the housing. The bearing, therefore, 
has perfect freedom to align itself to the journal, and the pressure is 
equally distributed. Underneath each of the four spherical pads 
a number of sheet steel liners of various exact thickness are placed 
to provide an easy, quick and accurate means of changing the align- 
ment of the rotating element. For example, if it is desired to change 
the alignment of a bearing 0-010 in. either vertically or horizontally, 
a 0-010 in. liner is removed from underneath one pad and placed 
underneath the one opposite. 

Water cooling in the bearings is not required, as the maximum 
speed is 95 ft. per second, and the pressure per square inch of pro- 
jected area 1051b. The oil leaves the bearings at about 130-150°F. 
Oil is admitted to the bearing through an opening in the top supplying 
& groove running the length of the bearing. Only sufficient pressure 
is required to keep the oil groove in the top of the bearing filled. 
There is, therefore, no danger of bearing failure from decreasing oil 
pressure until the oil actually ceases to flow to the bearing. 


kw K GLANDS. 


” Combination labyrinth and water glands are provided on both 
high-pressure and low-pressure elements to prevent leakage of steam 
or air where the rotor shafts pass through the cylinder casings. These 
constitute an ideal sealing arrangement, being absolutely tight 
against air leakage into the turbine and steam or vapour leakage into 
the room. They require no adjustments for varying load conditions, 
and do not depend on the operation of any automatic devices. There 
is no mechanical contact between stationary and rotating parts, and 
therefore no wear. They are extremely simple in design, require no 
special attention and are as durable as any other part of the machine, 


OILING SYSTEM. 


A complete oil circulation and cooling system of 1,000 gallons 
normal operating capacity is provided as a part of the turbine unit. 
The oil is circulated at 150 gallons per minute, and is supplied to the 
bearings under a pressure of õ lb. A portion of it, however, is usel 
under a pressure of from 50 lb. to 60 lb. to operate the grovernor- 
controlled inlet valves. Besides the necessary piping, valves, &c., 
the oiling system includes :— 

“1. A double-pressure reciprocating oi] pump driven from the 
high-pressure turbine rotor. 

2. A duplex direct-acting steam-driven auxiliary pump for 
starting. 

3. A surface-type cooler. 

4. A reservoir. 

_5. A strainer box. 


A reciprocating plunger pump is used, because it is hetter adapted 
for pumping against high pressure, and ready accessibility of the 
important parts may be had for inspection cr repair without complete 
dismantling. 

All of the oil cooling is done in an oil cooler containing 600 sq. ft. 
of cooling surface, which in design is somewhat similar to an ordinary 
surface condenser. This cooler is very accessible for cleaning. By 
simply unboltmg and removing the cooler box cover and discon: 
necting two small unions on the water connections, the entire nest 
of tubes may be lifted out, the tube plate covers removed and the 
tubes thoroughly cleaned both inside and out. The tubes being 
straight, mud or scale can be thoroughly and quickly removed. 

The oil reservoir is a rectangular box attached to the side of the 
bedplate. It has sufficient capacity to take care of reasonable 
variations in the quantity of oil in the system, and to afford an effec- 
tive settling chamber for the separation and removal of impurities. 
It receives the oil from the strainer box at one end and delivers it 
to the oil pump at the other. - The oil velocity through it being very 
slow, any foreign matter or impuritiee heavier than oil will settle 
to the bottom and be prevented from getting into the pump suction. 
For every gallon of clean oil admitted into the system, a gallon of 
dirty oil will be discharged from the bottom of the reservoir. The 
turbine oiling system, although receiving clean oil from and delivering 
dirty oil to a gravity or partial filtration system, is independent of 
the operation of that system. An effective oil strainer is also 
included. 
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Hıan-PRESSURE TURBINE, 


The high-pressure turbine is of the single-flow type, because the 
steam volumes are relatively small. It contains 45 rows of rotating 
blades and an equal number of stationary rows. The shortest blades 
are 4 in. long, and the width 1 in. ; losses are very small, and the net 
efficiency materially higher than would be obtainable with a two- 
velocity-stage impulse element. High-pressure steam is admitted 
to the turbine cylinder by the primary governor-controlled inlet 
valve, and at all loads up to 25,000 kw. enters the first row of blading, 
and passes sucessively through all the rows to the exhaust. At loada 


between 25,000 kw. and 30,000 kw. a secondary valve opens, by- | 


passing the first section of blading and admitting high-pressure steam 
direct to the 12th stationary row. At loads between 30,000 kw. and 
35,000 kw. a tertiary valve also opens, by-passing the first two 
sections of blading, admitting high-pressure steam direct to the 19th 
stationary row. At the extreme front end of the spindle body are 
two balancing pistons provided with labyrinth packing to partially 
balance the end thrust, caused by the differences of pressure on 
opposite sides of the rows of rotating blades. The pressure between 
the balance pistons is maintained equal to that between the two rotor 
diameters and the pressure against the governor end of the rotor is 
maintained equal to that against the exhaust end bv means of 
suitable equaliser connections. | 

The rotor is made in three parts from special high-grade steel 
castings. The two ends are attached to the body or drum by means 
of long spigoted press fits remforced at the exhaust end with specially 
constructed fillister head tap bolts, and at. the governor end with 
shrink links. 

The stator is made of cast steel. It is divided up into a number of 
assembled parts, so that castinys as plain and simple as possible may 
be used, ensuring the best possible quality of material, and so that 
the greatest freedom from <hrinkage and other distortional stresses 
may be secured. The joints between the assembled parts are 
accurately surfaced and bolted up metal to metal, no gasket material 
or its equivalent being used. Keys or spigoted fits are employed to 
ensure accurate and positive doweling. The horizontal joint between 
the upper and lower halves of the cylinder is also accurately sur- 
faced and bolted up, metal to metal, the bolting everywhere being 
heavy and closely spaced to ensure against distortion and leakage. 


BARRING-OVER DEVICE. 


A barring-over device, engaging ratchet teeth machined in the 
circumference of the coupling flange, is provided to facilitate turning 
the rotor for inspection or for disconnecting the couplings. On the 
free end of the rotor shaft there is keyed a steel worm which drives 
a gunmetal wheel, mounted on the governor spindle, at 309 revs. 
permin. The oil pump is driven from the governor spindle by means 
of a spur gear and pinion at 169 revs. per min. The worm is held on 
the spindle by means of a special nut, which contains the overspeed 
governor. This governor is adjusted to come into operation at 
approximately 1,320 revs. per min., closing independently both the 
main throttle valve and the primary inlet valve. 


(To be concluded.) 
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The Labour Outlook.* 


(BY OUR LABOUR CORRESPONDENT.) 


The serious discontent which has recently come to a head in a 
series of stoppages of work or prolonged negotiations is due to a 
variety of causes. Widespread dissatisfaction never comes without 
reason, Within the past few weeks there has been trouble amongst 
‘bus girls and tube workers, and a strike on the part of the London 
Police, followed by events which almost led to a stoppage on the 
part of the London: Fire Brigade. When these were disposed of 
other municipal strikes occurred, the shipwrights on the Clyde came 
out, and the agreement arrived at between the railway unions and 
the Railway Executive was repudiated by the South Wales railway- 
men and employees of the Great Western and London & South 
Western Railway Companies. 

The quasi-public servants, such as police and railwaymen, have 
heen in much less favourable position than workers in manufacturing 
industries. Policemen and engine drivers often live in the same 
street with girls and youths on munition work who bring home 
weekly earnings considerably in excess of what these responsible 
men obtain. Skilled workers in manufacturing industries compare 
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their wages unfavourably with those received by relatively unskilled 
workers. The real trouble is that the bottom has been knocked out 
of the old wages system as a result of the re-organisation of industry 
to meet war needs and of a whole series of new artificial 
regulations. ‘ 

Prior to the war, more or less clearly defined relations existed 
between the wages of different groups of workers and between 
workers of different grades of skill. These relations were probably 
not perfectly rational and often inflicted injustice upon the more 
lowly skilled work-people ; but they were established and recognised. 
The various rates of wages which were paid for different kinds of 
work were due to a number of causes, of which perhaps the two 
most important were the degree of skill or responsibility and the 
strength of organisation amongst the different classes of workers. 

Now, when the war broke out there was a rapid development of 
repetition work and a large demand for labour of a relatively lowly 
skilled character. It was vital to “ produce the goods,” and various 
inducements were put forward to assist increased output. One 
important result was that lesser skilled men and women carned 
wages far beyond what even the highly skilled workers had received 
before the war. The wages of the latter did not keep pace, and, 
indeed, have not up to the present kept pace. A new relationship 
has, therefore, been established between the wages of workers of 
different kinds. The ordinary machinery for wages adjustments 
has ceased to act. Wages are determined by orders of the Ministry 
of Munitions and by the awards of the Committee on Production. 
These methods, however, are not an adequate substitute for the old 
method of negotiation and so far as the Committee on Production 
is concerned, its efforts are directed rather towards adjusting wages 
to the cost of living than to the relations between the wages of 
different groups of workers. 

The matter is complicated by the independent action of the 
Board of Trade as regards coal mines and railways. The Coal 
Controller, without fully considering the effects of any steps he 
might take upon the general wages situation, with which the Com- 
mitte on Production was grappling, raised the wages of the miners. 
The Railway Executive has seen fit to negotiate wages agreements 
into the railway workers without reference to the measures of the 
Committee on Production. 

But the lack of co-ordinated machinery for dealing with wages 
is not the only trouble. There is a great scarcity of labour, and 
as a consequence it is being regulated in a way which the inhuman 
regards as being not unlike “industrial conscription,” and for 
which a rise in wages to keep ahead of rising prices is no compen- 
sation. 

A further point with an important bearing on the situation is 
the existence of war profits. It cannot be denied that large fortunes 
have been made in industry during the war. Although the Excess 
Profits duty now creams off the greater part of any additional profits 
made during the war, it does not absorb them all, and workpeople 
are by no means unfamiliar with the various devices by means of 
which excess profits are hidden. The old relationship between 
projits and wages, unstable though it was, is a standard by which 
existing conditions are measured for large masses of workpeople ; 
wages have advanced, but no real gain has ensued because of the 
rise of prices. Profits, on the other hand, if we may judge by 
many annual balance-sheets and by the findings of the Select 
Committee om National Expenditure, have been large. 

The muddle we are in now regarding the whole wages question 
is extremely serious, and some definite principles of action must 
be agreed upon if serious trouble is to be averted in the future. 
Up to the present, labour has not exerted its full economic power 
to advance wages. It must be remembered that the trade unions, 
if they chose, could hold up the community to ransom. That 
must alwavs be borne in mind. The trade union movement will 
not do that. But there must be a policy which organised labour 
regards as just and reasonable. It is questionable whether anything 
less than the extinction of excess profits will be acceptable. If 
this be conceded a halt may possibly be called to wages advances, 
except so far as increases are given to meet any further rise in the 
cost of living, which increases should be automatic. These are 
large questions, however, which cannot be considered here. 


Books Received. 


(Copies of the undermentioned works can be had from THe Exectrician Offices, on 
receipt of published price, plus postage.) 


“ Modern Engineering Measuring Tools.” By E. Pull (Lendon: 
Crosby, Lockwood & Son.) Pp. viii. +115. 4s. 6d. net. 


“ A Small Book on Electric Motors, C.C. and A.C.” By W. P. Mav- 
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The Disabled Soldier. 


THE problem of finding suitable work for the disabled 
soldier is one that is by no means simple, for it may be 
regarded from several points of view. The natural ten- 
dency is to approach the question in a somewhat chari- 
table attitude. These men have seen the horrors of war, 
and have not shrunk from the supreme sacrifice for those 
who remained at home. This fact arouses the natural 
feeling that when they return in a disabled condition we 
should do everything possible to render their lives less 
difficult. Consequently there is a tendency to find jobs 
for them of an easy kind and not necessarily of a kind 
that is suitable. 

In this connection we notice an interesting short article 
in the “ Proceedings ”’ of the American Institute of Elec- 
trical Engineers, by Mr. D. C. McMurtrir, who is the 
director of the Red Cross Institute for Crippled and Dis- 
abled Men at New York. Mr. McMURTRIE points out 
that our natural impulses may lead us to a course of action 
which would not be best for all concerned in the long run. 
The sort of thing that happens may be described in the 
supposed deliberations of a local committee, as follows : 
“ Here are a dozen crippled soldiers for whom we must 
find jobs. Jones, you have a large factory; you should 
be able to take care of six of them. Brown, can you not 
find places for four of them in your warehouse? And, 
Smith, you ought to place at least a couple in your store.” 
This is a very natural line of procedure, but it is one which 
can have only pernicious results in many cases. One 
source of weakness is that it depends on a patriotic spirit, 
which in the course of years may not be maintained ; 
but a more important point is that it savours of charity, 
and charity has a weakening effect upon the character of 
most men, who thereby come to expect as a right such 
gratuitous support. The work that is given should tend 
to build up the character rather than to weaken it, and 
we have no right so to place our disabled men that their 
characters may suffer by reason of their employment. 
Another difficulty is that a system of this kind takes no 
account of the men’s future. A makeshift job remains a 
makeshift job, and, therefore, leads to a form of charity, 
or else to discontent on the part of the employee, who 
gradually realises that the future holds out very little in 
the way of advancement. 

What is essentially necessary is that the employer 
should do everything possible to put disabled men into 
work for which they are fitted. Fortunately, this task 
has been rendered very much more easy by a number of 
institutions which have sprung up for training disabled 
men. Apparently the movement was originated by Mr. 
Epovarp Herriot, Mayor of Lyons. Looking out, on 
the one hand, at the great shortage of labour, and, on the 
other, at the idling of men who had lost an arm or a leg, 
but who were otherwise strong and well, Mr. HERRIOT 
induced the Municipal Council to open an industrial 
school for disabled men; and now similar schools are to be 
found in hundreds. The important point about training 
of this character is that it should be sufficiently thorough. 
It is useless to turn out an adult cripple with such small 
experience that he has thereafter to follow an apprentice- 
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ship. He cannot begin life again like a mere lad. He 
must, therefore, be sufficiently trained in some branch of 
work, so that he can immediately earn his living when he 
leaves the training institution. Fortunately this is gener- 
ally possible in a comparatively short time, if the previous 
experience of the man is taken into consideration. It 
may mean that he has to follow some new line of work, 
but of a kindred nature; and his previous experience, if 
this branch of work is properly selected, will enable him 
to adapt himself to the new line without difficulty. If 
this re-educational work is taken in hand at the earliest 
possible moment the disabled man starts in with a will 
to his new work, and not with distorted ideas of life on a 
charitable basis. 

Consequently, when an employer receives a man from 
such a training institution, his duty (and it is not altogether 
an easy one) is to find that suitable work is given to him. 
It is no good simply to turn him over to a superintendent, 
with instructions to find some sort of job. It is neces- 
sary to find a job which the man can work to advantage. 
There are many positions that can be filled just as well 
by a man who has only one leg or one arm as by those 
who have all their limbs, but they require selection. In 
the words of Mr. McMURTRIE, the employer should do the 
returned soldier the honour of offering him real employ- 
ment rather than proffering him the ignominy of a charity 
job ; and this sentiment we heartily endorse. 


Review. 
e 


Alternating Current Electricity and Its Applications to 
Industry. Second Course. By W. H. Timsier and H. H. Hicsie. 
(London: Chapman & Hall; Ltd.) Pp. ix.+729. 13s. 6d. net. 

This is one of the best second-year books which it has been 
our privilege to review, and it merits a place on the bookshelf 
of all students and of many electrical engineers. From an 
advertisement we learn that a “ First Course ”’ under the same 
title has been issued, whilst answers to the problems in both 
volumes are now in tne Press. 'These problems are a unique 
feature of the book—they are interspersed throughout the 
chapters and occur in large numbers at the end of each chapter. 
In all, there must be a few hundred of such problems, whilst 
here and there full solutions are given in the form of illustra- 
tive examples. The arguments and conclusions of each chapter 
are also collected and summarised in a useful manner. The 
book is amply illustrated; indeed, in some places, vector dia- 
grams are given of so many cases that little remains to be 
done by the student himself, which is perhaps not altogether 
an advantage. The footlines of the illustrations also are very 
complete and lucid, but we think it is carrying logic too far 
to print the type on certain parts of some diagrams upside 
down. 

Without trespassing on the province of the designer, the 
authors present in a masterly manner information and data 
of the greatest importance to all connected with the technical 
side of heavy electrical engineering. The treatment is des- 
criptive rather than mathematical, and though all parts are 
not equally good, there is not much that could be regarded 
as shallow. 

The first two chapters deal with the regulation and control 
and with the parallel operation of alternators. Possibly more 
weight might have been given to turbo-alternators and less to 
salient-pole alternators, considering their relative importance 
at the present day. The next two chapters deal with the 
efficiency and regulation and with the operation of trans- 
formers—the latter being particularly good. 

Short transmission and distributing lines are discussed in 
Chapter V., and an actual example is worked out to show the 
most economical lay-out. In Chapter VI., on long trans- 
mission lines, the effect of capacity is introduced. Induction 
motors are dealt with in Chapter VII.—the authors speak of 
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“ asynchronous ” motors, but we think Steinmetz is right in 
regarding the commutator machine as the proper asynchronous 
machine. Single-phase induction and commutator motors 
are also discussed, but the reader will probably find better 
descriptions of these machines elsewhere. On the whole, this 
chapter is among the poorest in the book. Following this is 
a chapter on the synchronous motor in which the character- 
istics of this machine are clearly brought out. The last 
chapter in the book is devoted to converters and rectifiers. 
One point in this chapter seemed rather disappointing—after 
telling us that “in order to compare the capacity of a machine 
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as a converter of a particular type with its capacity as a direct. 
current generator, itis only necessary to compare the respective 
loads which will produce the same effective currents or the 
same rate of heating in the hottest armature coils,” the authors 
proceed to deterthine the relative output from the average 
heating effect in the usual text-book style. 

At the end of the book are appendices containing tables and 
data necessary for working out the problems in the chapters. 

We are confident that this American book will be appreciated 
by many readers in this country. 

STANLEY PARKER SMITH. 


— BESE 


The Snook Apparatus for the Generation of High- 
Tension Uni-Directional Currents. 


By RUSSELL S. WRIGHT, M.I. E.E. 


The problem of the satisfactory generation of continuous, 
or at any rate uni-directional electric currents of the order of 
100,000 volts or so is not easy to solve. 

The old-fashioned induction coil working from, say, a 
12-volt battery and platinum interrupter came as near to 
solving it as any more modern apparatus, because the neces- 
sarily slow magnetisation of the coil with this low primary 
E.M.F. rendered the corresponding E.M.F. of the secondary 


Fra. 1. 


at “make ”?” low enough to be negligible, the E.M.F. at 
“break,” which was unaffected by this factor, enormously 
exceeding it. In other words, there is no difficulty in con- 
structing an apparatus generating uni-directional high-tension 
currents, if we are prepared to allow a reasonable interval of 
time between the * peaks,” but a modern induction coil is 
built to work from a main supply of, say, 200 volts with a 
mercury or electrolytic interrupter breaking the circuit several 
hundred times per second. Under these circumstances the 
secondary E.M.F. at “make,” usually spoken of as the 
“ closing ” current, cannot be disregarded. 

More than one attempt has been made to construct a coil 
free from this inverse or closing current, and some years ago 
an instrument was demonstrated before the Röntgen Society 
which was stated by its enthusiastic inventor to have solved 
the problem, and quite recently an ingenious but quite fal- 
lacious idea has been brought to my notice for achieving the 
same object. 

I have more than once pointed out that the problem is of 
the same nature as the vexed question of perpetual motion : 
that is to say, it is from its very nature one impossible of 
complete solution. You cannot break a circuit without first 
making it, and you cannot make the circuit in the primary of 
an Induction coil without generating some E.M.F. in the secon- 
dary circuit, although the scientific design of the manufacturer 
may reduce this E.M.F. to a minimum. It being conceded 
that inverse current must exist, the only remaining question 
is how to deal with it, and the many types of rectifiers produced 


from time to time are a tribute to the attention the matter has 
received. The first of these was the Ball and Point Rectifier, 
first described, I believe, by myself in a Paper read before the 
Röntgen Society in 1901, followed by the various types of 
“ Valve ” tubes (of which the Kenotron of the General Electric 
Co., of America, is the latest type), the Mica Disc Valve of 
Mr. Leslie Miller and other rectifiers too numerous to mention. 

Mr. H. Clyde Snook was the first to bring out a practicable 
instrument on the lines of rectifying and using the inverse 
current, and his apparatus, patented in 1908, has gradually 
made its way against the rooted conservatism of the British 
medical man, but has not even yet been so completely adopted 
in this country as it has been in America. 

The Snook apparatus consists essentially of a high-tension 
alternating-current transformer, in conjunction with a rotating 
secondary commutator or rectifier, this latter being driven in 
exact synchronism with the periodicity of the current. 

In cases where the supply from the mains is alternating, 
the rectifier is rotated by means of a self-starting synchronous 
motor designed specially for the purpose, but in working from 
the direct-current mains, a motor converter of the slip-ring 
tvpe supplies alternating current to the primary winding of 
the transformer, and at the same time carries the rectifying 
commutator upon an elongation of its shaft. 
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Fig. 1 shows the arrangement of the apparatus diagram- 
matically, A representing one turn only of a direct-current 
motor-converter, S S the alternating-current slip-rings, P the 
primary and S the secondary of the high-tension transformer, 
and R the rectifier carried upon a prolongation of the arma- 
ture axle. Fig. 2 illustrates the action of the rectifier in 
supplying uni-directional current to the X-ray tube and is 
seeralnatony Fig. 3 shows the complete apparatus in its 
portable or mobile form as manufactured for service in the 
field, and Fig. 4 the larger apparatus for instantaneous radio- 
graphy in large hospitals. 

Recently the Snook machine has also been adapted for work 
in connection with electro-culture, the Board of Agriculture 
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having installed several on their experimental stations, the old 
fashioned induction coils and valve tubes being found a pretty 
hopeless proposition where anything like continuous output is 
required. An absolutely self-contained installation, con- 


Fic. 3.—COMPLETE PORTABLE FORM OF SNOOK APPARATUS. 


sisting of a petrol engine direc‘-coupled to a dynamo, this 
again supplying alternating-current to the primary winding 
of the Snook transformer, while carrying the rectifier upon a 
prolongation of its axis has been designed at the invitation of 


Fic. 4.—SNook APPARATUS FOR INSTANTANEOUS RADIOGRAPHY. 


the Board of Agriculture, and is at present undergoing its 
tests at their experimental stations. ) 

This machine may, of course, be improved in detail as 
time goes on, but at the present momet it undoubtedly repre- 
sents the last word in apparatus for electro-culture. 
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RESISTANCE AND REACTANCE OF IRON 
TRANSMISSION LINES. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sır : In his able Paper under the above title, which appeared 
in July 26th iesue of THE ELECTRICIAN, Mr. Press hae applied 
in a very skilful n anner the Heaviside mathematical methods 
to the solution of interesting electrical problem. 

The algebra of the Q,, operator that Mr. Press has developed 
is certainly interesting, and ought to be useful in the solution 
of other problems. It is to be hoped that Mr. Press will give 
us shortly a more comprehensive treatment of the subject, ard 
particularly the detail work in applying the Qna operator 
algebra to some specific problem.—I am, &c., 

Washington, U.S.A., Sept. 7. Louis Coney. 
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The Manufacture of * B.L.1LC.” 
Magnetos. 


On BPridev lest © party of eruineering end motor cer journclists were 
given the opportunity of inspecting the works of the British Lighting 
X Ignition Co. Vottenham Court-rond, London, W.C. These premises 
were origins ly built by the Bosch Megneto Co.. ord were the centre of 
the British basiness of this firm woose works, .s our recders Gre doubtless 
aware, cee in Stuttgart. ‘re building wes chiefly devoted to the èssem- 
bly of Gerne nemede megnetos. Since the wer the entire business he 


been anulictsed end condu td aide: the proprietorship of Vickers, Lte. 
evd under the name of the British Lighting & Ignition Co., Ltd. Yue 
building hes been extended somewast under the new manegement, ov 
it hos been equipped with modern meochine tools fer the aot wl miv 
facture of miemetos, 


“he object of the visit was to vive publicity t 
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the fact thet an entirely British fim is now responsible for the preduc- 
tion of Bosch type megnetos end that this organisation is equipped 
‘o Meet the demands of magneto users of every class end description. 
he works in Tottenham Court-road are devoted to the mechine tool 
side of ‘' B.L.1.C.” magneto production, the {winding of the armatures 
and the menufecture of condensers being carried on at a separate work 
in the immediate neighbourhood. ‘The equipment of the factory follows 
modern lines in general, but there are deteils in the way of special pro- 
cesses which ere, of course, quite distinctive end peculiar to magneto 
production. In the checking and testing of all detailed parts the utmos 
care is exercised with a view to ensuring complete interchangeability. 
The moulded insulating material employed is ‘‘ Stabilite” (British made’, 
this having been proved the best from the points of view of accuracy 
of mould gnd electrical insulating and fireproof properties. The elec- 
trical testing department is well equipped. - 
The adjoining illustration shows 14 different types of “ B.L.L(. 
magnetos, and it is a collection of products typical of the capacity of the 
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works for turning out not only standardised but also special designs. 
The illustration not, however, exhaust the entire list of types and 
we understand that the Company is always prepared at any time to 
develop any special requirements of any magneto user. Several of the 
machines are worthy of special comment, and when the opportunity 
affords we hope to refer to these in detail. The growth of the high-power 
multi-cylinder gas engine was exemplified in several special forms of 
magneto built up by the Compeny for this class of prime mover. Natu- 
rally there is at present a great demand for aero-magnetos, and the 
works are particularly busy in this direction. The management is, 
however, not losing sight of post-war requirements. 

Mr. B. L. P. Caillard, the managing director, stated at the luncheon 
that there was no reason why the British manufacturer should not now 
supply the requirements of British magneto users. There would be 
no need to turn to Germany for this class of product. His company 
believed in co-operation between capital and labour, because this pclicy 
resulted in an improvement in the product end assisted in the establish- 
. ing of commerce and industry on a scientific besis. There was now every 
reason why the Empire should support its own industries. Mr. A. E. 
Bennett, the generel manager, who was formerly associated with the 
Bosch Magneto Co., attributed the success of the Bosch magneto to the 
establishment of a specialised factory in g town like Stuttgart, which was 
in touch with non-specialised labour. He believed thet the British 
manufacturer could do all thet the Bosch Co. had done, end in particular 
he considered that it would be wise to follow the Bosch example in meet- 
ing the demand wherever it existed for special magnetos. 


Motor-Operated Oil Break Switches. 


In modern large power stations the selection of oil break switches is 
an important, matter. In all large distribution schemes calculations of 
the maximum short circuit current likely to occur at various points in 
the network are desirable, but the utility of the safeguards imposed 
against such currents depends entirely on the reliability as regards safe 
rating of the oil switch employed. A source of elect:ical energy may 
momentarily develop current much in excess, of its nermal capacity, 
and this the switch must be competent to interrupt. Modern turbo- 
alternators, for example, may develop instantancously as much as 12 
times their normal current, dropping in about one second to a sustained 
value of twice normal. Now relays, tripping devices and switches 
may take 0-2 second to operate, and the initial rush may then have 
dropped only about. 40 per cent. 
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A 1,200 AMPERE 15,000 VoLT OIL SWITCH IN STONE CELI.WORK. 


The above considerations are urged in a booklet recently issued by 
the British-Thomson Houston Co., Ltd., on “ Motor-operated Oil 
Break Switches.” The characteristics of such switches are described 
in detail. Among the many special features may be mentioned : 
Two long breaks on each phase, giving 32 in. per phase or 64 in. on & 
single-phase circuit ; each break occurs in a separate vessel, and each 
phase is insulated in a separate concrete or brick compartment; con- 
tacts open and close at a speed of 5 ft. per second, and the circuit is not 
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ruptured until this speed is attained ; in sfzes above 300 amperes main 
contacts are situated outside the oil vessel and are thus removed from 
danger of burning and accessible for inspection; the current taken by 
the operating motor is small, only a few amperes. 

The list oL stings cuvers switches for 15,000 volts (300-4,000 amperes) 
to 70,000 volts ‘100 and 300 amperes). The switch utilises a U-shaped 
contact bridge. and the operating mechanism allows vessels to be mounted 
either in series or lel. The vertical travel of the contacts is 20 in. for 
the 15,000 volt switches and 34 in. for 60-70,000 volt switches. Creat 
care is devoted to proper allocation of space respectively for oil and air 
tests on a 300 ampere set, show that the contacts part in 0-2 sec., the 
motion being completed in 0-6 sec., and the time necessary for a cycle 
of operations, opening and closing, not more than 2 sec. 

A general view of a motor-operated switch for 1,200 amperes at 
15,060 volts is shown in the illustration. 


B.T.H. Lever Switches. 


A recent publication of the British Thomson- Houston Co. (Ltd.) deals 
with switches for main circuits, field breaking, motor starting, &c., on 
alternating and direct-current circuits. The design of ‘‘ knife ” switches 
of this type needs care, especially for such large currents as those taken 
by the switch shown in the illustration. These switches are of laminated 
construction, of single-pole type, but capable of being fitted with either 
single or double throw. They are designed for 2,000-10,000 amperes, 
and can be mounted on 2 in. and 2} in. panels. The size of blades varies 
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MAIN SINGLE-POLE SINGLE-THROW 10,000 AMPERE 200- VOLT LAMINATED 
LEVER SWITCH. 


according to the current, 4 in. being usual for 2,000 amperes, 4-6 in. for 
3,000-5,000 and 6in. only for 6,000-10,000. The list also contains 
particulars of field switches and starting switches, of which full dimen- 
sional details are given ; of interest also are the rotary isolating switches 
for three-phase systems, the blades being mounted on porcelain insulators 
on a common shaft, so that a quarter turn of the shaft operates all three 
blades together. These are specially suitable for isolating the equipment 
of an oil switch cell. 


Volunteer Notices. 


LONDON ARMY TROOPS COMPANIES VOLUNTEER ENGINEERS. 
Headquarters: Balderton-street, Grosvenor-square, W. 1. 
Officer Commanding, Lieut.-Colonel C. B. Cray, V.D. 
Orders for the Week. 


Captain of the Week.—Capt. W. Hynam. 

Next for Duty.—Capt. W. Darley Bentley. A 

Sunday, Oct. 6.—Annual Musketry Course at Pirbright. Parade 
Waterloo Station 8.45a.m. Drill Order. Rifles and side-arms. 
Mid-day and tea rations to be carried. 

Monday, Oct. 7, to Saturday, Oct. 12.—Drills as usual, l 

Sunday, Oct. 13.—Commandant’s Parade at Waterloo Station 8.45 for 
work at Esher. Drill Order. Mid-day and tea rations to be 


carried. 
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Patent Record. 


SPECIFICATIONS PUBLISHED. 


The following abstract from some of the specifications recently published have been 
specially complied by Messrs. MEwRBURN, ELis & Pryor, Chartered Patent Agents, 
70 and 72, Chancery-lane. London. W.C. 

Whenever the date aprlied for difters trom the date on which the application was lodged 
at the Patent Office the former is given in brackets after the title. 


1918 SPECIFICATIONS. 


106,482 MALIVERT. Ignition magnetos for internal-combustion engines. (28,4, 16.) 

111.096 FEtpKamp. Multiple fuse cartridges for electric circuits. (6:11/16.) 

114,825 Akt. Ges. Brown, Boveri eT Cig. High voltage distributors for electric 
ignition apparatus. (14°3;17.) 

115.627 Lanois & Gye Axt.-Ges. Electricity meters. (19°4/17.) 

115,847 CLEVENGER. Electrolytical production of zinc. (75 17.) 

118.090 PuHities-Brinton Co. Electrical condensers. (207,17) 

118.422 GaNnpcLFro. Electric welding machines. (21 3°17.) 

118.423 WINTERBOTHAM. Electrically-heated cooking stoves. (18617) ` 

118,425 Berry. Treatment of magnetic material suitable for use in static transformers 


and other electrical apparatus. (30 6,17.) 


118.445 Srurcess. lectric motors coupled with compressors or pumps. (27 8:17.) 
118.458 Marks. (Splitdorf Electrical Co.) Ignition devices. (29:8 17.) 

118,459 Cox. Electrical switches. (30°8°17.) 

118.464 Worsnop. Electrical accumulators. (1:9 17.) 

118.478 Stevens. Automatic te'ephone central station apparatus. (14,9-17.) 
118.494 GeLpstTone. Electromedica! cous. (6 10 17.) 

118.536 Ecrison & ANDERSON. Electric current controllers. (10;12:17.) 

118.546 B.T.-H. Co. (G.E. Co.) Electrical fans. (15 1:18.) 

118,578 B.T.-H. Co. (G.E. Co.) Protective devices for electric circuits. (8 5,18.) 
118.584 Ropinson & CHECKETTS. Electrical fuse carriers. (315 18) 

118.587 Boscu MAGNETO Cc. Timing mechanism for ignition systems. (26:9,17.) 
118,601 Sumitomo CHUKOSHO (LTD.). Magnet steel. (15 6.17.) 

118.602 Sumitome CHuKosHo (Lro. Magnet steel, (10 7 17.) 

118.603 BriTISH WESTINGHOUSE ELectric & Mss. Co. Relays. (7,8;17.) 

118,613 Smits. Electric heating element. (29 8 17.) 

118.615 GutzwitLer. Electric internal tube heaters. (8'8.17.) 

118.620 Workorr. Magneto-electric machine. (9 8 17.) 

118.629 Guess. Process of electroliticaliy separating nickel from copper. (14'8 17.) 
118.630 Remy EvectricCo. Regulators for dynamo-electric machines. (10 7-17.) 
118,631 Remy EvectricCs. Regulating devices for dynamo-electric machines. (18 8/17.) 
118,644 Western Exvectric Co., McBerty & PoLinKowsky. Machine switching 


telephone switches. (10,3/17.) 
118.652 Buck. Electric heaters. (16-7/17.) 
118.690 HAMILTON, BLACKWELL & TURNER. Electrodes for electric furnaces and like 

purposes. (14.9°17.) 

118.691 Stevens. Automatic telephone system. (14 9.17.) 

118.694 JerrccettT. Speed controlied electrically operated machines. 

118,699 Stevens & Sankey & Sons. Electrically transmission arrangements specially 
applicable for motor vehicles. (24.9,17.) 

118.716 Demanico. Telegraphic apparatus. (12‘10/17.) 

118,720 Pearce & King & Owen. Means for the production and comtrol of current 

: for X-ray tubes. (16/10°17.) 

118.726 Kent & Puttman. Electric clocks. (23/10/17.) 

118,733 PRITCHETT & PRITCHETT & Go_p & ELECTRICAL POWER STORAGE Co. Electric 

accumulator boxes. (5.11,17.) 

118,734 Rocers. Elevated railways, tramways and the like. (6/11/17. Addition 

to 14.017/17.) . 

118.762 Wape. (Mills.) Electric current rectifiers. (15.12:17.) 
118,775 Pay BREEDEN. Electric starting apparatus for motor vehicle engines. 

(10/1/18.) ` 
118,792 NAAMLOOZE VENNOOTSCHAP FABRIEK VAN INSTRUMENTEN EN ELECTRISCHE 

APPARATUS “ INVEMTUN."” Cord connections for electric appliances. (18/10;17.) 
118,801 MaupsLay & STANDARD Motor Co. Internal combustion engines having elec- 

tric ignition. (7:3/18.) 

118,805 Stevens. Signalling apparatus for automatic. telephone system. (14/9/17.) 

(Divided application on 13.191/17.) 

118.822 PARKER & SmITH. Trolley heads for electric traction. (105 18.) 
118.628 AuTOMATIC TELEPHONE Merc. Co. & REMINGTON Co. Electric signalling sys- 

Bae ca for use in mines. (22/2/18.) (Divided application 

on 12.199,17.) 


(19,9 17.) 
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APPLICATIONS FOR PATENTS. 
Notr.—Names within parentheses are those of communicators of inventions. 
August 2, 1918. 


12.653 TUDOR ACCUMULATOR Co. & Spencer. Secondary batteries or accumulators. 

12,656 Levy. 
(4/8/17, France.) 

12,659 Patin. Apparatus for controlling electric circuits. 

12,661 GrYyLLs & Heare. Carbons for arc lamps. 

12,664 CoLLETTE. Generators and motors. 

12.668 TricocHe. Electric machine operating as motor or dynamo. 

12,669 S. SmitH & Sons. TRIER & MAFTIN. Constant-current dynamos. 

12,670 Fert. Centre-rail electric traction. 

12,672 MurrHy. Dynamos and motors for aircraft. 


August 3, 1918. 


12,709 Sorni. Electric heating apparatus. 

12,711 Dixon & Harvey. Production of ammonia gas or hydrate by electro-decom- 
position of water and air. 

12,717 Kinc. Quick-break switch. 


August 6, 1918. 
12,725 Beresrorp & McDoucaLt. Cable conduits and their fittings. 
12,749 HutcHison. Accumulators, &c. 


12.765 EVERSHED, NIGNOCTES & CLARK. 
current. 


Dynamos for production of uniform continuous 


August 7, 1918. 
(G.E. Co.) Recording apparatus for electric current impulses. 
Maenetos, (7;8/17, France.) 
August 8, 1918. 
12,869 AutcmaTic TELEPHONE Mra. Co. Automatic telephone systems. 


U.S). 
12,877 B. T.-H. Co. (G.E. Co.) Electric power systems. 


August 9, 1918. 
12,924 A. West & Co. Lifting magnets. 
12.932 Jackson, Incandescent lamp fittings. : 
12,949 AONE TELEPHONE Mrc. Co. Automatic telephone systems. (19/9/17, 
S.) : 
12.959 MawpsLey. Dynamo-electric machinery. 
12.960 Marino. Electrolytic method of cleaning iron or steel, : 
12,963 B. T.-H. Co. (G.E. Co.) Automatic regulators for dynamo electric machines. 
12,968 WoLkorr. Magnetu-electric machines. (9 8,17, France.) . 


August 10, 1918. 


13,025 & 13.026 Attoy Wetvinc Processes (LtTp.) Manufacture and soldering of 
electrodes in soldering and depositing metals by electric arc. 


12.828 B. T.-H. Co. 
12,839 ANZANI. 


(13,10/17, 
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Electrical transmission applicable to radiotelegraphy and telephony, &c. 


OCTOBER 4, 191s. 


Commercial Topics. 


Restoration of Trade Union Rules. 

The Minister of Labour (Mr. G. H. Roberts) announced on Satur- 
day last that the Government intended that after the war there 
should be a restoration of trade union rules and customs, and it 
would shortly be the duty of the Minister of Labour to introduce 
into the House of Commons a Bill carrying out the Government's 
pledges in that respect. 

t: * 
Engineering Investigation in Erazil. 

The Government, through the Department of Overseas Trade, are 
embarking upon another investigation abroad. This time they have 
agreed to share the cost with the British Engineers’ Association of an 
investigation into the prospects for the engineering industry in 
Brazil. f 

The investigator, whose name will be announced very shortly, will 
spend probably 12 months in Brezil, and his reports will cover the whole 
field open to engineering enterprise. In carrying out this investigation 
we understand that the Council of the Association is not animated by any 
hostility towards the merchants and other existing chennels through 
which engineering business has been carried on. ‘Shey are desirous solely 
of obtaining for their members information of the requirements of the 
Brazilian market, the openings for engineering plant and machinery, and 
porticulars of the methods of doing business most likely to suit possible 
purchasers and users. It will be open to members who receive these 
reports to do business in anv way they like. Some members of the 
Association are already established in Brazil with branch houses, ond 
others do business through the merchanting and importing houses. 
'herefore one result of this investigation should be to make manufac- 
turers more willing to adapt their products and methods to local interests, 
and in this way this investigation should make it easier for merchants 
to supply their Brazilian demands from British sources. Communica- 
tions should be sent to the Secretary of the Association, 32, Victoria- 
street, S.W.1. 

* * * * 


Progress of Electric Supply in South Africa. 

Certain statistics recently compiled for the U.S.A. ~ Commerce 
Reports ” show that electric lighting and power are making rapid 
progress in South Africa. It is stated that, apart from the power 
generated at the Rand mines, 836,437,817 kw.-hours were supplied 
during 1916 by the various stations of municipal councils and of 
the public supply companies in the Union. Of the total, 
784,847,599 kw.-hours were alternating current, of which 
783,689,784 kw.-hours were used for lighting and power, and 
1,157,815 kw.-hours were converted into direct current for tram- 
ways. In the mines and industries of the Transvaal, Cape Pro- 
vince, Orange Free State, and Natal, there are in use 782 d.c. gene- 
rators, having a total capacity of 65,039 kw., 240 a.c. generators of 
an aggregate capacity of 255,697 kw., 4,367 d.c. motors, having a 
total capacity of 85,347 H.P., and 7,377 a.c. motors, totalling 462,848 
H.P. capacity. 

In order to develop their trade with South Africa. a ‘‘ Committee for 
Dutch Trade in South Africa” recently established in Cape Town a 
showroom of samples of Netherlands manufactures. The goods exhibited 
include electrical apparatus, electric lamps, cables and wires, electric 
cooking and heating apparetus, &c. A similar exhibition has been open 
for some time at Johannesburg, and is of & permanent character. The 
latter is organised by the Netherlands Chamber of Commerce in Johannes- 
burg. 

+ * * * 
Electric Traction in the United States. 

The Director-General of Railroads in the United States (Mr. W. G. 
McAdoo) has made an important announcement on the future of 
American railways, in which he favours the use of electric traction. 

Mr. Me Adoo states (in the New York ‘‘ Times ”)that if the Government 
were to continue the administration of the railrozds of the country for any 
prolonged period he would be in favour of resorting to the use of electricity 
just as far as it could be practicelly employed. 

Notwithstanding the great development throughout the country of 
water-power properties, there remained a tremendous empire of power 
yet to be harnessed and turned to account in operating industries and for 
transporting the American people. ‘his power, now almost entirely 
the property of the United States, could be commandeered at æ cost 
slight in comparison with the sdvanteges to be derived from it. This, in 
view of the continually troublesome problems connected with the suprly 
end distribution of the coal necessary in manufactures and to heat homes 
and city apartments, was & consummation that sooner or later would be 
forced on the country by absolute necessity. For the present nothing 
could be done toward substituting water- power for coal-produced steam, 
but it might come es a plein matter of necessity while the wer was on. 
It would tirst be desirable to keep up the volume of manufacturing power, 
and then it would be required to relieve terminal needs. Ultimately 
electricity would be principally employed in moving freight and pas- 
sengers, and first of all in simplifying terminal problems. 

Some of the virgin ground of manufacturing development, such as the 
south along the Atlantic seaboard, especially invited the consideration of 
this plan to relieve the country from the thraldom of coal mining and 
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shipment. He held that, even if there weré no such great necessity to 
conserve our coal supply, the fact thet transportation limits the available 
power of our coal would of itself justify trensforming many railroads to 
electrical systems. He suggested thet probably electrification would 
be actually undertaken while the Government hed control of the railroads, 
and that the problem would be attecked at the most favourable points 
in the country where the value of water- power was most obvious and the 
cost of making the change from steam to electricity would be com- 
paratively slight. The saving in cost of subsequent operation would be 
such a convincing demonstration that electrification as a general policy 
would be demanded by public opinion. The incidental economy to be 
obteined from the use of electricity for manufacturing end transportation 
by use of water- power would come at first in the saving of labour. Then 
the fuel.needs of the people could be fully met by the labour released from 
producing coal for manufacturing plents end the railroads. This in 
itsclf, he said, would be a very large justification for embarking in the 
experiment of electrification, if it could be called an experiment in the face 
of the numerous private electric plents operated by water-power with 
such success and such economy, 
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Electricity Supply. 
Extensions. 


Bedford.—The Electric Light Committee has received sanction 
to put in two additional boilers, stokers, induced draught plant, 
&c., at a cost of £14,396. 

A recommendation to increase the selary of the borough electrical 
engineer (Mr. R. W. L. Phillips) from £400 to £500 per annum has been 
referred back for further consideration. 

Brighton.— Last week the Lighting Committee was authorised to 
place an order for a 4,000 kw. set at a cost of £30,424. 

Councillor Stevens thought the suggestion to pay out of reserve the 
sum of £10,000 estimated to be the amount of outstending debt on the 
old machinery that would be displaced proved the wisdom of those 
members of the Council who had always been opposed to the profits arising 
from the electricity undertaking being applied to the reduction of the 
rates. He pointed out that the Council were now scrapping machinery 
mstalled only 14 years ago. 

Lait week the Lighting Committee reccmmended the Council to 
approve am agreement for the supply of electricity to the diamond 
works in Coumbe-road. 

Mr. Oppenheimer has agreed to pey the Corporation in advence the 
cost of the cable and converting plant required for providing a supply cf 
electricity (estimated at £10,000), and will take a supply of electrical 
energy from the Corporation service exclusively for 10 years and for any 
further period for which the supply may by agreement be extended. 
If, owing to the action of the Coal Controller, or some other cause beyond 
Mr. Oppenheimer’s control, the amount of electricity consumed under 
the agreement shall not amount to 10,000,000 units, Mr. Oppenheimer 
shall be entitled to an extension of the contract for such further period 
(not exceeding three years) as will enable him to consume 10,000,000 
units. The estimated consumption will be 1,000,000 units per annum, 
but Mr. Oppenheimer shall be allowed to take power up to the full 
capacity of the cable if required for the purposes of the factory. The 
cable and plant will be provided and laid by the Corporation. The 
charge for the supply is to be 1-25d. per unit, with coal at 40s. per ton 
as a base price, and this figure to be increased or decreased by 0-03d. 
per unit per shilling per ton if coal varies above or below this figure. 


Fulham (London).—A sum of £1,680 is to be expended on an 
extension of mains to the Lord Roberts’ memorial workshops in 
Fulham-road. 


General. 

Bognor.— Electric lighting is to be substituted for gas at the 
fre station. 

City of London.—The Board of Trade have substituted for the 
rates prescribed for general supply in the City of London Electric 
Lighting Order, 1899, the rate of 6d. per unit for one year from 
Oct. 1. 

Edinburgh.—Owing to the increasing demand for electric power: 
the Electric Lighting Committee are anxious to have the new power 
stqtion at Portobello proceeded with. Therefore the Ministry of 
Munitions will be asked to sanction the work being proceeded with 
and to erect two new boilers at the Corporation depot at M‘Donald- 
road. 

Electricity in Iron Works.—In the report of the Dalmellington Iron 
Company it is stated that the plant erected at the works for the trans- 
mission of electric power for Loch Doon has been acquired from the 
War Office. 

Fuel and Lighting Order.—It is announced that gas and electric 
light rationing will begin from the meter readings to be taken for the 
period ending 30th inst. Coal rationing will start from the day the 
ce signs his rcquisition form, provided it is in before 
ct. 3}. 
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.aLeighton Buzzard.—The Urban Council has been informed by the 
Luton Corporation that there is no immediate prospect of a supply 
of electrical energy being afforded from Luton, but the matter is 
under consideration, so that proposals may be submitted after the war. 


Light Economy in Munition Works.— Efforts are being made to 
economise in lighting in the great munition works of the Midlands. 
Investigation was recently made by an expert on behalf of the Coal 
Controller, and, in order to obviate preventable waste, an appeal 
has been made to the workpeople for their co-operation. 

‘The means of seving successfully applied in the Midland works are: 

A careful grading of illumination to suit various classes of work. 

Abolition of local lighting for separate machines and the substitution 
of general lighting with suiteble reflectors and larger units, such es the 
half-wett metal tilement lamp end mereury vepour lamps. 

A systematic patrol ef the works to ensure that no unnecessary lights 
are kept burning. 

Appointment of economy engineers whose sole duty is to supervise the 
operation of plant to secure the most econcmical results. 

Periodical re-hning of shefting to reduce power consumption. 

Burning of sawdust in steam boilers. 

Keeping down the temperature of workshops. 

Mytholmroyd.—The Council will support the proposed application 
of Halifax Corporation for a provisional order for the district. 


Newcastle Chamber of Commerce and the Electrical Industry.—At 
the meeting of the Newcastle-on-Tyne Chamber of Commerce last 
week a report on the electrical industry was presented. 

The report expressed approval of the recommendations of the Board 
of Trade Electrical Trades Committee, thet the necessity of sup- 
porting British electrical industry should be impressed upon the public, 
and that priority should be given to the industry on demobilisation. 

Mr. H. W. Clothier proposed the adoption of the report, but it was 
pointed out thet to approve of recommendations of the Board of Trade 
Committee would commit the Chamber to Protection. 

It was decided to approve the report with the deletion of the portion 
expressing general approval of the Board of Trade Committee's proposals. 

Stirling.—The burgh electrical engineer (Mr. J. W. Papworth) has 
been instructed to report on a suggestion of the Controller of Coal 
Mines to install condensing plant at the electric supply station in 
view of the necessity for economising coal.} er a sa IES | 


Warrington.—The Corporation has secured a fringe order to 
supply electricity for power and lighting in the rural area to 
Messrs. W. Mortimer & Co. is 

Water Power in Ireland.—The Water Power Committee of the 
Board of Trade has appointed Mr. W. Vaux Graham to examine and 
report on the available water-power in Ireland and its possibilities 
in the generation of electricity, &c. 


Electric Traction. 


Eradford.—The Tramways Committee received 20 applications 
for the position of tramways manager at a salary of £800 per annum. 
The following four applicants have been selected to appear before the 
Committee on Monday next: Messrs. E. S. Rayner (Doncaster), J. F. 
Simpson (Preston), J. C. Williams (Erith) and R. H. Wilkinson (Hud- 


dersfield). 
There were 22 compensation claims arising out of the tramcar accident 


at Allerton, as a result of which the driver was killed, and these have been 
settled for £1,236. L4s. 

Bristol.— The Corporation has referred to its Docks Committee 4 
suggestion that the railway companies, the Road Board and the 
Corporation should construct a tunnel suitable for rail and road 
transport under the River Avon between Portishead and Avon- 
mouth. 4 

Dundee.—The Tramways Committee has reorganised and limited 
the tramway services in order to meet the Board of Trade require- 
ments. The reduction in the services is 10 per cent. 

The Convencr (Mr. Johnston) states that by stopping the Sunday 
services 244 tons of coal (=ebout £150) would be saved, but it would 
mean s loss of £10,000 to the department. 

Glasgow.—For the purpose of economising power, the Tramways 
Committee has adopted the skip-stop plan on certain quiet routes. 


Leeds.—-The Tramways Committee is considering the question of 
extensions of the tramway lines in the suburban area. 

Longridge-Hellefield Light Railway.—The Light Railway Com- 
missioners have conditionally sanctioned the construction of a light 
railway, 23 miles in length, between Longridge and Helletield. 

The scheme hes been approved subject to the promoters reducing 
the capital cost to about £6,000 a mile, ageinst the estimated cost of 
£10,000 a mile, or alternatively subject to a subsidy being obtained 
from some public source to cover the additional cost beyond £6,000 
per mile. 

Rotherham.—The Corporation took over the electric supply under- 
taking of the Mexborough & Swinton Tramway Co. on Oct. 1. The 
purchase price is £46,000. 
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Sunday Tramways.—In order to economise coal, the Sunday tram- 
way service has been suspended in several provincial towns, al 
he following :— 
Huddersfield, Sunderland, Preston, Swindon, Torquay, Bournemouth 
Ilford, Exeter, Northampton, Nottingham gnd Ayr. 
No tramcars are run on Sundey mornings at Salford, Blackpool, 
Hartlepool and on the London United Tramways. 


Willesden.—The question of purchasing an electrically propelled 
vehicle for refuse collection is under consideration by the Health 
Committee, and estimates of cost are being obtained. 


Imperial Notes. 


Canada.—It is reported that recently a successful test in estab- 
lishing telephone communication between a train dispatcher's office 
and a moving train was made by the Canadian Government. 

The railway track is used as the conductor, and the electric current 
reaches the moving train through its wheels. The test was made between 
Moncton and Humphrey's Station, New Brunswick, on the Canadien 
Government Railway. 

In British Columbia on electric furnace wes recently put into successful 
operetion for the manufacture of iron. 


Direct Wireless Communication with Australia.—'The ‘* Daily 
Mail” reports that on Sept. 22 direct wireless communication be- 
tween Great Britain and Australia was established, when two mes- 
sages from the Premier (Mr. Hughes) and from Sir Joseph Cook were 
received by the Amalgamated Wireless Company of Australasia from 
the new station at Carnar. It is stated that the messages received 
at Svdnev were perfectly clear and distinct, despite direct trans- 
mission over 12,000 miles. 

Johannesburg.—In connection with the extensions of the municipal 
abattoir, the Council has asked Mr. W. L. Henderson for a tender for 
the necessary electrical work. 


New Zealand Electric Power Eoards Eill.—The President of the 
Southland League recently addressed a conference of the New 
Zealand Council of Agriculture on the subject of this Bill. 

He stated that the Bill, which had elreedy been laid upon the table 
of the House of Representatives, would make it possible for a Board 
elected by the ratepayers to generate electric power and distribute it 
within any district not coming within the scope of any existing or con- 
templated Government scheme and also to purchase clectric energy 
from the Government or other aveilable source and distribute it within 
a detined area. Such a measure would make it possible for farming 
districts to have equal facilities with towns in regard to electric supply. 

A resolution was pessed urging the necessity for a State hydro- elec ‘tric 
scheme. 


Papua.—It is proposed to construct a light railway between Port 
Moresby and Laloki River. 

The Minister for Home end Territories has aathorised the utilisation 
of the Rona Falls, on the Laloki River, for generating clectric current 
for mining and industrial purposes. 


Research Work in Canada.—The Canadian Industrial Reconstruc- 
tion Association recommends the various Canadian Universities to 
establish facilities for industrial and scientific research. 

The executive committee of the Association has also decided upon 
a system of exchanging scholarships between the English Universities 
outside Quebec and the Universities in Quebec. 


Foreign Notes. 


A Large Electric Pumping Unit.—The Butte (Mont.) Water Co. 
recently put in a new electric pumping installation, comprising a 
Worthington five-stage centrifugal pump with 12 in. single-suction, 
operating against a head of 875 ft., and with a rated capacity of 
6,000,000 gallons per 24 hours. 

The pump is driven by a Generel Electric 1,300 H.P. induction motor 
(2,200 volts three-phase 60 cycles) and is direct coupled both to the 
2-stage suction side and to the 3-staye discharge. The motor speed is 
1,180 revs. per min., and the pump has a rated efficiency of 88 per cent. 
The old pumping units (two steam pumps driven by two 800 H.P. motors) 


are held in reserve. The power is supplied from the Montane Power 
Co. 8 system. 


A Swiss National Trade Mark.—The Swiss Chambers of Commerce 
propose to establish a Swiss national trade mark under the name of 
S.P. E.S. (Syndicat pour l’ Exportation Suisse). 

The mark will be confined to firms two-thirds of whose capital is Swiss 
and to goods that are made in Switzerland exclusively by the Swiss. ‘The 
object of the trade mark is to ensure that any articles bearing the mark 
“ Spes ” are to be really of Swiss manufacture. In addition, the mark 
is directed against German penetration, as numerous firms are known to 
be ostensibly Swiss, but in reality German. No foreign firms are to be 
prevented from manufacturing in Switzerland, but, not being Swiss, they 
are to be debarred from using the trade mark. 


Italy —A group of English steel manufacturers has offered to 


provide the rolling stock for a projected tramway between Rome 
and Ostia. 
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Miscellaneous. 

Aluminium Prices.—The Minister of Munitions announces that 
the controlled price of aluminium ingots of 98-99 per cent. purity 
will be reduced from Jan. 1 next from £225 to £200 pa ton. Scrap 
and swarf ingots will remain as at present. 


Ereach of Factory Regulations.—At N ivoaren Tons Police 
Court last week, -Messrs. Swan, Hunter and Wigham Richardson, 
Ltd., were summoned for having failed to take adequate precautions 
properly to earth an electrically driven punching machine at their 
Neptune shipyard, and with having failed to protect the live cables, 

Mr. W. B. Lauper, H.M. Inspector of Factories, stated that on Aug. 2 
a youth named Dunbavin received a fatal electric shock while working 
at a machine. The machine had become charged with electricity owing 
to the insulation of the cable becoming bared. Had the machine been 
properly earthed it would not have become so charged. 

Defendants urged that the machine was overhauled in June when it 
appeared to be quite in order. The machine had been worked night 
and dav, and owing to the excessive vibration and the shortage of labour 
(half of the electricians having been taken away), the eart hing wire had 
probably worked loose. 

‘he magistrates im posed penalties of £50 and £5 respectively,with costs. 

Grimsby Automatic Telephone Exchange.—The new automatic 
telephone exchange at Grimsby was recently opened. 

The contractors for the exchange were Messrs. Siemens Brothers & Co. 
The work of converting the exchange to automatic working was com- 
menced in October, 1914, but considerable de ‘lay wás caused by the war. 
The ultimate capacity of the new station will be 10.000 subscribers, but 
for the present there is accommodation for only 4,000. 

Presentations.—Last week Mr. J. A. Parker, chief clerk of the 
Belfast Corporation electrical supply department, was presented 
by the members of the staff and workmen with a cutlery canteen 
and a cheque on the occasion of his approaching marriage. The 
presentation was made by the chief engineer, Mr. T. W. Bloxam. 

At the meeting of the Munic pal Tramways Association at Leicester 
last week, Mr. C. J. Spencer, manager of the Bradford tramw avs, who 
has been secretary of the Association since 1911, was presented hy 
the members with a gold watch, and Mrs. Spencer was presented 
with a dressing case. Mr. Spencer has now retired from the position 
of secretary, and is succeeded by Mr. W. Clough, of Bury. 


The Eritish Glass Industry.—On the 25th ult. the Glaziers’ Company 
invited those taking a prominent part in the glass industry to a 
luncheon, as a preliminary to a representative meeting of all inter- 
ested in the trade which will be held in London during the month 
for the purpose of bringing about closer relations and co-operation. 

The Master (Mr. G. P. Walford) welcomed the guests and stated that 
the ultimate object was to creste a central orgenisetion to promote the 
production of glass and glessware to supply our own needs, and nob 
only to prevent for ever the com petition of German glass in this country 
but also to com pete in foreign markets, 

In replying, Prof. Ripper emphasised the need for co-operation and 
the value of scientific work to industry. He paid a tribute to the work 
of Dr. Nurner and expressed appreciation of the cordial manner in which 
the gless industry had supported him. 

Mr. A. J. Hosson spoke of the establishment of the tungsten industry 
in Sheffield after the outbreak of war, and referred to the fect that when 
these works were opened it was necessary to use German glass in the 
chemical laboratory because none other was obtainable. To-day they 
could use British glassware. Our enemies, he said, made this war 4 
war of engineering and seience. We had accepted the challenge and 
there was no point in which we had not beaten them. 

Dr. TURNER emphasised the importance of technical training for 
craftsmen going hand-in-hand with scientific research. 


Tenders Invited and Accepted. 
Tramway Stores. 

PORTSMOUTH Tramways Committee invite tenders for six months 
Tramway Stores, including Overhead Line Material, Castings and 
Machine Tools, Insulating Materials, Lamps and Motor Windings, 
Car Repair Stores, Steel Tyres, Lubricating Oils, &e. Npecifications 
from the Engineer (V ivash-road, Fratton), and tenders to Town 
Clerk by Oct. 15. 

Water-Tube Eoilers, &c. 

BEDFORD Corporation require tenders by noon Nov. 13 for the 
supplv and erection of two Water-tube Boilers, Mechanical Stokers 
and Induced Draught Plant. Specitications, &c., from the Engi- 
neer, Electricity Works, Cauldwell-road, Bedford. 


Electric Railway Stores. 

The Mersey RarLway Co. require tenders by noon Oct. 10 for 
supply of asbestos and rubber goods, collector shoes and brackets, 
electrical sundries, metallic and carbon filament lamps, &c. Forms 
of tender from the Central Station, Birkenhead. 

Tramway Rail Eonds. 

JOHANNESBURG a) municipality require tenders by noon 
Nov. 27 for supply of 2,000 copper ribbon bonds and 2,000 copper 
solid bonds (contract No.424). Specification, &c., from the Town Clerk. 
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BARNSLEY.—The Council has accepted the tender of Callender’s 
Cable & Construction Co., at £2,676, for supplying and laying a 
new e.h.t. main in Pontefract road, that of Babcock & Wilcox for 
an induced draught fan at £294, and that of Stewarts & Lloyds for 
steam piping at £110. 


COoLCHESTER.—The Corporation has accepted the tender o 
Davey, Paxman & Co. for the supply of engines, and that of Crompton 
& Co. for dynamos. 


Government Contracts.—The following tenders were accepted by 
the British Government departments during August :— 

War Office.—Gutta Percha Co., (hatterton’s compound and gutta 
percha ; India Rubber, Gutta Percha & Telegraph Works (‘o., Chatter- 
ton’s compound; Belliss & Morcom, dynamos and engines; Brush 
Electrical Engineering Co., Cruikshank, Ltd., Crossley Brcs., Day Motor 
Co., F. Gilman, Johnson, Hurley & Martin, Lancashire Dynamo & Motor 
Co., R. A. Lister & Co., and A. Scott & Partners, generating sets, &c. ; 
Fellows Magneto Co., magnetos; British Thomson- Houston (‘o., E. Brook, 
Ltd., Electric Construction Co., General Electrio Co., Igranic Electric 
Co., Mawdsley’s, Ltd., F. Parkinson & Co., and Rhodes Motors, Ltd., 
motors, &c.: Brush Electrical Engineering Co., transformers. 

H.M. Office of Works.—Pope’s Electric Lamp Co., lamps; Theos. 
Berry, 15 H.P. motors. 

India Office.—Chloride Electrical Co., battery pletes; General Electric 
Co., cells; Morgan Crucible Co., crucibles; Bullers, Ltd., insulator 
cups; Tudor Accumulator (o., sections; R. Johnson & Nephew" 
Whitecross Co., Shropshire Iron Co., and London Electric Wire Co. & 
Smiths, wires. 

Post Office-—A. W. Gemage, Ltd., India Rubber, Gutta Percha & 
Telegraph Works Co., and H. White & Co., telegraph apparatus ; British 
L. M. Eriesson Mfg. Co., Gent & Co., and Western Electric Co., telephone 
apparatus; Tyer & Co., boards for telegraph sets: Siemens Bros. & Co., 
submarine cable battery boxes and cases for telegraph sets ; Telegraph 
Construction & Maintenance (‘o., submarine cable: General Electric 
Co., Henleys Telegraph Works Qp., Johnson & Phillips, Pirelli-General 
Cable Works, Siemens Bros. & Co., Union Cable Co., and Western 
Electric Co., telegraph and telephone cable: Hart Accumulator Co., 
secondary cells;  Peel-Conner Telephone Works, reterdation coils : 
Barker & (‘o., combiners: British Insulated & Helsby Cables and Peel- 
Conner Telephone Works, telephone cards ; India Rubber, Gutta Percha 
& Telegraph Works Co., galvanometers ; J. Bourne & Son, insulators : 
Bullers, Ltd., stay rods: E. Austin & Sons and British Insulated & 
Helsby Cables, solder; Bayliss, Jones & Bayliss and Bullers, Ltd., 
insulator spindles; Doulton & (o., troughing; Peel-Conner Telephone 
Works, switchboard wire ; Western Electric Co., extension of equipment 
at Liverpool Bank telephone exchange and povision of exchange equip- 
ment at Liverpool central telephone exchange. 


Appointments Vacant and Filled. 


Paisley Corporation invite applications for the position of manager 
of the Burgh electricity works. Salary £600 per annum, with free 
house, &c. Applications to Town Clerk, Paisley, by Oct. 9. See 
an advertisement. 


Blackburn Corporation advertise for a switchboard attendant. 
Salary 65s. per week, inclusive of all awards, plus a sum dependent 
on conditions. Applications by Oct. 14 to Mr. P. P. Wheelwright, 
M.I.E.E., borough electrical engineer. 


Leeds Education Committee requires a chief instructor and head 
of the wireless department at the Leeds Technical School. Salary 
£250 to £300 per annum. Particulars from the Principal, and applica- 
tions to the director of Education, Mr. James Graham, Calverley- 
street, Leeds. 


Darwen Corporation invite applications for the position of elec- 
trical engineer and manager of their electrical undertaking. Salary 
£300. Applications to the Town Clerk by Oct. 12. 

A lecturer is required on the permanent staff in the engineering 
department of the West Ham Municipal Technical Institute. Salary 
£250, rising by annual increments of £25 to £300 per annum. 

The governing body of the Battersea Polytechnic requires a full 
time temporary assistant lecturer in electrical engineering. Salary 
£200 and war bonus. Applications to the Secretary, Battersea 
Polytechnic, London, S.W.11. - 


Mr. J. E. Edgecombe, borough electrical engineer, Kingston-on- 
Thames, has been appointed director of the Tungsten Lamp Asso- 
ciation. The Corporation have voted him £500 for extra services 
in connection with the extensions of their power station. 

Mr. T. A. Kingham, chief assistant engineer at Kingston-on- 
Thames, has been appointed acting borough electrical engineer at a 
salary of £400 per annum. 

Mr. W. G. Moffatt is recommended to Belfast City Council for ap- 
pointment as mechanical engineer at the electricity station in place of 
Mr. J. R. Davison, resigned. The Electricity Committee on a former 
occasion recommended Mr. Moffatt, but the Council appointed 
Mr. Davison. 
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Business Items. 

Engineering Amalgamation.—The chairman of Messrs. Ruston, 
Proctor & Co. announces that his company has acquired the old- 
established business of Messrs. Richard Hornsby & Sons, of Grant- 
ham and Stockport. The works of the latter company are extensive, 

ell equipped with modern plant and machinery and over 3,000 
employees. The new combination will be known as Ruston & 
Hornshy, Ltd. 

Heat Treatment of Steel.—Automatic and Electric Furnaces, Ltd. 
which recently issued a circular dealing with the correct normalising 
of carbon steel, has now issued its heat treatment bulletin. 

The Magnet-Meter.—We have received from Mr. Geo. H. 
Alexander, engineer, Coleshill-street, Birmingham, a small pamphlet, 
giving an illuminated description of the magnet-meter. 

The megnet-meter hes been designed to facilitate the inspection and 
test of shaped permanent megnets, end determining whether magnets 
are properly aged. The complete equipment. includes ea megnet-meter 
milliazmmeter, ammeter, three rheostets and two switches. 


Bankruptcies and Liquidations. 
An application for the discharge of Jas. Brockie, mechanical 
engineer, 41, London road, Forest. Hill, London, S.E., will be heard 
on Oct. 18 at the Court House, Greenwich. 


A meeting to receive an account of the winding up of the Telephone 
Development Co., Ltd. (in vol. liq.), will be held on Oct. 16 at 22-28, 
Broad Street-avenie, London, E.C. 2. 


geil 
Educational. 

University of London, University College.—A course of six lectures 
on |“ The Scientitie Problems of Radiotelegraphy,” will be delivered 
by Prof. J. A. Fleming, F.R.S., on Wednesdays, at 5 p.m., beginning 
Oct. 30. The course is open to members and non-members of the 
University. | 

Technical Education Scholarships.— Messrs. Vickers (Ltd.) recently 
agreed to give £100 per annum for a `“ Vickers’ scholarship ” at the 
Barrow Technical Schooi, and the Barrow Steel Co. has now cflered 
£100 per annum for another scholarship, preferably for the benefit 
of children whose parents are in the employ of that concern. 


» 


Municipal Accounts. 


=e 


Aberdeen.—On the Corporaticn tramways the gross capital expen- 
diture at May 31 was £370,877 (increase £1,484). of which £162,495 
has been contributed out of revenue, and the amonut of the sinking 
fund is £69,173. 

Past vear’s revenue was £116,397 (against £100,073 in 1916-17) and 
working expenses were £76,997 (£64,026). Interest required £2,735 
(£3,475) and sinking fund £5,932 (£5,741): special expenditure was 
£4,690 (£4,243). while £13,829 (£13,822) was placed to depreciation 
and renewals fund, leaving £12,212 (£8,763) profit, £8,141 (£5,842) to 
reserve, £2,070 (£921) contributed to city improvements and £2,000 (as 
in previous year) to the Common Good Fund. Deprecietion and re- 
newal fund amounts to £189,524 and reserve fund to £57,254. Passengers 
carried were 34,480,987 (28,623,659). and car-miles run 2,172,792 
(2,033,793). Total revenue was 12-86d. per car-mile and working ex- 
penses were 8-60d. 

Glasgow.— The Corporation tramway accounts for the year ended 
May 31 show capital expenditure £3,862,934 (increase £16,479), and 
all the borrowed capital has been repaid. 

Revenue wes £1,412,635 (compsred with £1,260,115 in previous year), 
working expenses, including wer expenditure, were £1,044,183 (£838,065), 
leaving è net belance of £177,552 (£160,984), which has been handed over 
to the common good fund. Average totel revenue per car mile was 
12-91d. (11-728d.) and working expenses, including power end perma- 
nent way renewals, were 8-853d. (7-049d.) Average fare charged was 
O-44d. per mile. Passengers carried were 430,946,566 (388,294,876), 
car miles run 26,261,231 (25,786,047) end units used for traction and Car 
lighting 41,054,757 (39,326,948). There ere 196 miles of (equivelent) 
single line open and 862 cars in stock. The percentage of working 
expenses to receipts was 66-92(55-68), exclusive of payments to employees’ 
dependents and to Peisley Tramways Co., end property and income tax ; 
total 11-86 per cent. 

Norwich.—The accounts of the electricity department for the year 
ended March 31 show gross capital expenditure £381,276 (in addition 
to £38,927 met out of revenue), of which £66,666 has been repaid, and 
£39,202 is in the sinking fund. . 

Income was £72,637 (against £66,760 in previous year), and working 
expenses were £41,493 (£39,293). Interest and sinking fund required 


£20,412 (£20,455), leaving £10,731, which, with the balance brought 


forward from previous year, makes a total of £21,210 in the appropria- 
tion account. After writing off £2,000 for cost of transfer of the under- 
taking and £2,973 expenses of issue and discount on stock, £5,000 is 
added to depreciation account, and £11,237 carried forward. Working 
expenses amounted to 0°930d. (0°942d.) per unit. 
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Wolverhampton.—The accounts of the tramways department for 
the year ended March 31 show gross capital expenditure £294,478, 
of which £75,514 has been repaid. The reserve fund amounts to 
£56,683. ' 

Revenue was £76,193 (compared with £65,846 in previous vear), 
working expenses were £45,369 (£38,599), war allowances £973 (£1,065), 
interest required £5,616, repayment of capital £6,218 and income tax 
£308, leaving net balance £15,545 (trams £13,356 and char-a-bancs 
£2,189 (compared with £14,997), of which £6,580 is to be devoted to relief 
of rates. Total revenue per car-mile was 16°671d., and working ex- 
penses, including power and renewals, were 13°748d. Passengers carried 
were 17,126,210 and car-miles run 1,096,868. 


Companies’ Meetings and Reports. 


DIRECT WEST INDIA CABLE CO. (LTD.)—For the year ended June 30 
the net result of the working was & balance of £15,225. 8s. 6d.. compared 
with £27,374. 8s. ld. for the previous yeer. An interim dividend of 
3 per cent. (tax free) has already been paid, and it is now proposed to 
make a further equal payment (tax free), which will leave £12,525. 8s. 6d. 
to be cerried forward. The balance to credit of revenue account. which 
was last year £73,029. 15s. 8d., hes been debited with £1.350 applied to 
dividend and with £1,408. Lös. 6d. expended in repairs, end credited 
with £12,525. 8s. 6d. surplus revente of pest year, end it now stends 
at £82,796, 7s. 8d., subject to excess profits duty. The company's cable 
was for a few days interrupted near Turk’s Island by a lendslide : 
otherwise the cables have worked efficiently during the year, but the 
insulation of the Bermuda-Turk’s Island section remains low. The 
increase in mount to credit of spare cable was accounted for by the 
purchase of new cable sent to Halifax during the pest financial vear. 

The report and accounts were edopted at the mecting on the 26th ult. 


GERMAN SUBMARINE CABLE COMPANIES.— According to the “ Elek- 
trotechnische Zeitschrift’ for Sept. 5, the reports for the year 1917 of 
the Deutsch-Niederlandische Telegraphengesellscheft, the Deutsch- 
Sudamerikanische Telegra phengesellscheft, snd the Deutsch Atlantische 
Telegraphengesellschaft were recently issued. A dividend of 6 per cent. 
was declared by the Deutsch-Niederlandische Co., 5 per cent. by the 
Sudamerikanische Co., and 34 per cent. hy the Atlantische Co. These 
dividends are the same as in 1916, except in the case of the last-named 
company, which paid 4 per cent. in 1916. 


HALIFAX & BERMUDAS CABLE CO. (LTD.)—At the annual meeting 
on the 26th ult., the directors reported that for the year ended June 30 
the net result of the working was a balance of £9,696. 11s. 8d., compared 
with £19,649. 13s. lld. for the previous vear. An interim dividend of 
3 per cont. (tax free) had alreadv been paid, and it was proposed to make 
a further equal payment (tax free) which would leave £6,696. lls. 8d. 
to be carried forward. The balance to credit of revenue account, which 
was last year £23,657. 12s. 3d., has been debited with £1,500 applied to 
dividend, and with £11,097. 1s. 6d. expended in repairs, and credited 
with £6,696. 11s. 8d. surplus revenue of past vear, and it now stands at 
£17,757. 2s. 5d. During the year the company's cable has been inter- 
rupted on two occasions, by anchor near Halifax end quickly repaired, 
and on Feb. 17in deep water. The latter repair has not yet been effected, 
owing to adverse weather and war conditions. ‘The cable recovered ig in 
a good state of preservation, and the trouble is evidently local and due 
to chating. The increase in the amount to credit of spere cable was 
accounted for by the purchase of new cable sent to Halifax during the 
past financial year. 


LANCASHIRE DYNAMO & MOTOR CO. (LTD.).—The net profit for 
1917, after providing for interest, war taxation and depreciation, was 
£26,314. Including £6,791 brought forward the available sum is £33,106. 
The directors announce a bonus of 2} per cent., making 124 per cent. 
(tax free) for the year, and the transfer of £10,000 to reserve, leaving 
£7,193 to be carried forwerd. 


VIC ERS (LTD.)—Owing to protracted negotiations with H.M. 
Government the accounts for 1915 have only recently been made up. 
The war extensions at work during 1915 were those which the company 
undertook before the formstion of the Ministry of Munitions. The 
balance of £767,429. 9s. 9d. left efter payment of the interim dividends. 
end after transfer of £250,000 to general reserve, allowed payment of 
final dividends in March end April, 1916, of 2} per cent. on the preferred 
stock and preference shares and of 7} per cent. (tax free) on the ordinary 
shares, am ounting together to £447,679, 13s. 9d.,and leaving £319,749. 16s. 
to be carried forward to 1916, against £228,876. 103. 10d. in 1915. After 
four years of war the company finds itself with an enormously increased 
plant largely suitable for war material only, and very extensive work- 
shops. The directors have a peace programme under the most careful 
consideration, and have made extensive preparations. It is clear, 
however, that much expenditure will have to be incurred in the replace- 
ment of machines suitable for war purposes only, end in carrying the 
higher proportion of stocks and work in progress thet peace trades 
require. The extensive connections that have been formed both by 
the parent company and by the subsidiary companies will be of the 
greatest use in increasing the company’s old peace trades, and in dispos- 
ing of their new products. In view of these, and possible further com- 
binations, the directors have every confidence in asking the shareholders 
for their consent to a further increase of the capital in ordinary shares 
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to the round figure of £12,000,000. It is proposed, subject to Treasury 
consent being obtained, to issue 1,850,000 new shares et 30s., offering 
these to the present shareholders at the rate of one share for every three 
now held. When this issue is taken up, it is intended to pay off the 
5 per cent. third mortgage debentures. Of the 4} per cent. second 
mortgage debentures there is only a small amount outstanding, which 
will be paid off next year. 


F& VICTORIA FALLS & TRANSVAAL POWER CO. (LTD.)—The net carnings 
for the year 1917 were £836,301. After providing for interest and pre- 
mium on debentures (£236,273) end for depreciation and income tax, &e. 
(£337,261) there remeins £262,765, which, with £72,425 brought forward, 
makes g totel of £335,191. Out of this amount the directors have trans- 
ferred £50,000 to reserve, and out. of the belance (£285,191) two dividends, 
each of 3 per cent. (less tax) have been declared on the preference shares 
for the vear. Out of the surplus of £195,190, the directors on June 20 
declared a dividend of 5 per cent. (less tax) on the ordinary shares for 
the year, and, es the preference shares are entitled to share pro rata, with 
the ordinary shares in the surplus profits distributed until the preference 
shares have received g total dividend of 10 per cent. forthe vear in respect 
of which the distribution is made, the direetors also declared at the same 
time a further gnd final dividend of 4 per cent. (less tax) on the prefer- 
ence shares in respect of the veer. The above dividends absorbed 
£97,500, leaving £97,690 to be carried forward. 


Gity Notes. 


AMERICAN TELEPHONE & TELEGRAPH CO.— An interim dividend of 
2 per cent. ($2 per share), less tax, has been declared for the past quarter. 

BOMBAY ELECTRIC SUPPLY & TRAMWAYS CO. (LTD. )—Interim 
dividend at rete of 14 per cent. per annum has been declared on ordinary 
shares for half-year ended June 30. 

COMPANIES TO BE STRUCK OFF THE REGISTER — ‘he following com- 
panies will be struck off the register gf Joint Stock Companies unless 
cause to the contrary is shown before Dec. 3: Harold Wood Electrical 


_& Engineering Supplies (‘o., Mea Magneto Co., Taylor & Co. (Hatton- 


arden). 

į The following companies are to be struck off before Dec. 13:— 
Aero Fire Alarm, Anti-Friction, Asbestos & Asbestic Co., British 
Manganese Co., Curative Electricity Co., ‘‘ Float”? Electric Co., Light 
Railway & General Construction Co. 

The following will be struck off the register unless cause to the con- 
trarv is shown before Dec. 20: Harvey Electro-Chemical Co., High- 
Speed Printing Telegraph Co., Kentish Town Motor and Electrical 
Engineering Co., Mid-Sussex Electric Light & Power Co., North Eastern 
Electric Smelting Co., Radium Electro Emanation Co., Telephone 
Accessories Co. l 

The following will be struck off the Register unless cause to the con- 
trary is shown before Dec. 27: Alexandra Electrical & .Engineering 
Works, Carleon Electrical Co., Electric Lamp Repairs Co., Printex 
Accumulator Co., Universal Electric Canoe Co. 


DUMBARTON BURGH & COUNTY TRAMWAYS CO. (LTD.)—A dividend 
of 5 per cent. or ls. per share, less tax, comparee with 3} per cent. last 
year) has been declared on the ordinary shares for the past year and 
£6,000 has been placed to reserve (against £2,000). 


HONG KONG TRAMWAY CO. (LTD. )—The directors intend to redeem 
all the outstanding debentures on May 31, 1919. 


ThirtySeven Years Ago. 


[From Tuer Evectrician, October 1, 1881.] 


EFFECT OF HEAT ON THE Compass:—It is stated that during the 
intense heat which has recently been experienced in America the 
compass was found to stay in any position in which it was placed 
without reverting to the North. :. 


ELECTRIC Lighting BY WATER Power.—An experiment was 
made at Godalming on Monday night last to light a portion of the 
town by electricity, the motive power being obtained from a water 
wheel. One large Siemens lamp and several of Swan’s small incan- 
descent lights were in use, and the results were deemed satisfactory. 
It is proposed to fix turbines, which the river Wey will drive at 
considerable velocity, and so to give the necessary power for supply- 
ing a number of lights for the Charterhouse Schools, Godalming, and 
some at Guildford also. 


ANOTHER TELEPHONIC CoNCERT.—The other day a concert by 
telephone was given at the Science and Art School, Oldham. The 
players were stationed at York-street, Manchester, the telephonic 
despatch office of the ‘‘ Oldham Evening Express,” and the songs 
and instrumental music were most clearly heard at Oldham, having 
been transmitted along 12 miles of wire. We noticed the completion 
of this telephone line some weeks ago. It has been erected by 
Messrs. D. Moseley & Sons, of Manchester, and the transmitter is one 
recently patented by them 
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Notes. 


The “Key” Industries Exhibition. 

Last Monday Mr. H. J. Mackinper, M.P., chairman of 
the Tariff Reform League, in the absence of Mr. AUSTEN 
CHAMBERLAIN, opened the “ Key” Industries Exhibition 
at the Central Hall. From its association with the League, 
one is at first inclined to think that the exhibition must be 
of a political nature.’ This, however, is not the case. It 
is promoted simply with a view to impressing the public 
with the importance of “ key” industries and with our 
position before the war, as compared with the changed con- 
ditions that at present hold. Mr. CHAMBERLAIN, who was 
to have performed the opening ceremony, was prevented 
through illness from being present, but a letter from him 
was read in which he stated that even at the present time 
this country was far more dependent upon foreign supplies 
than most people were apt to think. In his view legislation 
would be necessary to protect ‘ kev ” industries in the future. 
Mr. Mackinper, in his remarks, very naturally suggested 
that such industries could be protected more easily by tariffs 
than by any other means. This aspect, however, he was 
prepared to leave on one side for the moment, and merely 
to call attention to the fact that new * key” industries 
were liable to develop from time to time, and, therefore, 
that no single organisation appropriate for the protection 
of, say, the dye industry, would be sufficient for all purposes. 
It was essential that any nation within the League of Nations 
should ensure its independence, and this necessitated economic. 
independence as well as military. Leaving on one side, 
however, the political aspects of the question, it may be Baid 
that the present exhibition includes some very striking 
exhibits, and we would call particular attention to the ex- 
hibition handbook, which has been so arranged as to give 
the lay reader a good idea of what is meant by “ key ” 
industries and their great importance. Take, for example, 
tungsten. A simple and very striking diagram shows that 


40 per cent. of the tungsten ore is mined in the British Empire 
and only 2 per cent. in Germany, vet 75 per cent. of the 
world’s production was refined in Germany, and only 6 per 
cent. in Great Britain. Further, whereas Great Britain uses 
50 per cent. of the production and Germany 20 per cent., 
practically the whole of the metal required by us came from 
Germany. It may be contended that Germany can refine 
the ore more cheaply than we can, and that consequently 
the pre-war position was best for the community at large. 
We do not know how far Germany was superior in this re- 
spect or what led up to this position; but the fact remains 
that when war broke out this country found itself in an 
extremely unenviable position owing to the lack of tungsten 
for high-speed tools. So also in other industries the position 
is shown in a striking fashion by similar diagrams. In all 
these matters it is well that the man in the street should 
understand how things really stand, and then, perhaps, 
there will be some chance of the Government taking adequate 
steps, so that we do not find ourselves once again in the old 
position. | 
ate ene 

Patent Law Reform. 

WE publish in our Correspondence columns this week a 
letter from Mr. JAMES KEITH supporting the views put for- 
ward by Sir Rosert HapFIELD that we ought to have the 
same patent laws as America, and to have also an Empire 
patent. As a deputation is to wait very shortly on the 
PRESIDENT OF THE Boarp or TRADE, in order to make sugges- 
tions on the proposed two new Bills, it is to be hoped that 
these suggestions have been given full consideration. In 
the United States there is no question of compulsory working 
of a patent. Since the British Act of 1907 was passed we 
have had some experience of compulsory working in this 
country, and it has not been altogether advantageous. Un- 
doubtedly it has led to a certain employment of British 
labour, but it has also led to the introduction of a number of 
people who are far from desirable. As to an Empire patent, 
we need say very little. It is obvious that a patent covering 
the whole Empire would be much more valuable and much 
less costly than patents covering this country and a number 
of the overseas dominions. Some temporary inconvenience 
might, possibly, be caused by the closing of patent offices 
in these dominions, but any such inconvenience would soon 
pass away, and it appears to us that the advantages must 


altogether outweigh the disadvantages. Another strong 
point in the United States patent law is the very 


thorough search which a patent carries with it. In the case 
of the British patent oflice the search is only concerned with 
British patent specifications, which, of course, though im- 
portant, are only a small part of the subject. It is certainly 
desirable that this search should be extended, though in any 
case it must alwavs be remembered that the validity of a 
patent cannot be guaranteed. Then again there is the all- 
important question of fees. The present scale of fees is quite 
a disgrace to the country, but it does not depend upon any 
Act of Parliament. Whether, however, it is true to say that 
the American system has encouraged invention, and has 
thus been more successful, is, perhaps, open to criticism. 
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By this we do not mean to say that the American system 
would not encourage inventors more than ours, but whether 
an inventor is likely to get more out of a patent in Ameiica 
than in this country depends on much more than the patent 
Jaw, as we have pointed out on previous occasions. It is a 
well known characteristic of English manufacturers that 
they look upon any patents except their own with a sceptical 
eye, and that it is far easier tu get a patent taken up in America 
‘han in Shis country. So long as this is the attitude we must 
not lay all the blame at the door of our patent system, bad 
as it is. 


The E.P.E.A. 

OUR readers are aware that some little time ago the Elec- 
trical Power Engineers’ Association was formed as a trade 
union to look after the interests of staff engineers in electric 
power stations. Some of us may feel that this movement 
is undesirable, but it is now generally recognised that it is 
inevitable, owing to the general recognition of trade unions 
in the Whitley Report. Thus, the K.P.E.A. has been recog- 
nised by the Institution of Electrical Engineers as a desinible 
body, and one that should deal with the particular side of 
the question to which it is devoting its energies. It is also 
known that the trade unions recently enlarged their scope 
so that their membership might include not merely those 
who labour with their hands, but equally those who labour 
with their brain. This being the case, there may be a certain 
amount of over-lapping between the E.P.E.A. and the 
Electrical Trades Union in the case of junior members of 
the staff. Nevertheless, we think it will be felt that the in- 
terests of the staff are not necessarily the same as the in- 
terests of the men whom they supervise, and consequently 
it seems highly desirable that there should be a union for 
both. No union can be successful that embraces conflicting 
interests. We are therefore surprised to find that the Elec- 
trical Trades Union is taking up a very hostile and unreason- 
able attitude towards the E.P.E.A. This will be seen from a 
letter which we publish in our Correspondence columns this 
ARTHUR Jones, the honorary secretary of 
the E.P.E.A. Mr. Jones sends us a letter issued by the 
London district secretary of the Electrical Trades Union, 
stating that the latter will make it absolutely impossible 
for any man who is a member of this “ bogus trade union 
(the E.P.E.A.) “ to get a living in the electrical industry 
in the London district. We doubt if this threat can be 
made effective, but even so this letter displays a most unrea- 
sonable attitude on the part ot the trade union, and one 
which we hope will be very speedily dropped. We should 
have thought that it was quite contrary to the principles of 
any existing trade union to coerce the members of a new 
union dealing with different interests. 


ome 


A U.S.A. Army Engineering School in France. 

WE observe in the “ Engineering News Record ~ an interest- 
ing account of the special army engineer school in France, 
organised by the United States service. The course appears 
to be a very thorough one, admirably adapted to the training 
of officers with special technical duties. There are some 
sections of the work that practically all engineer ofhcers 
undertake. Nowadays, for example, gas attacks are so general 
and the effects may penetrate so far behind the front lines 
that all officers on their way to the front receive instruction 
through the “gas school.” Elsewhere special courses in 
mining, pioneering, topography, camouflage, sound ranging 
and interpretation of aerial photographs—to mention only a 
few of the specialities—are undertaken, recourse being had to 
a completely laid out and equipped ‘ model battle sector ” 
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to illustrate the work. It is impossible to read the account 
of the course without realising how directly science enters into 
nearly all military operations in this war, and comes within 
the duties of nearly all types of officers. Another. reflection 
that suggests itself is that experience of the war may have a 
not inconsiderable influence on our methods of education in 
the future. In technical education, for example, the canstant 
pre-occupation of authorities has been to find the best way of 
giving practical effect to the desirable union of practice and 
theory. It has long been recognised by progressive educa- 
tionists that the key to success in dealing with engineering 
students is to show them, as quickly as possible, the direct 
practical bearing of what they learn. Indeed, some would 
go so far as to sav that a knowledge of applications should 
precede theory. In the stern school of war, practice and 
theory go closely hand in hand” The officer in training soon 
recognises that his life and the lives of others depend on his 
recognition of this relation. In the war school we find, ona 
huge scale, much that educationists have sought in vain to 
reproduce in our technical courses. The lecture room, the 
experimental ground and the school of practical experience 
in the trenches are never far removed from each other ; and 
the constant insertion of new problems and methods, which 
must be dealt with, forbids stagnation. We cagnot help 
hoping that some of the more gifted men who graduate in 
such war engineering schools will afterwards apply their ex- 
perience in training to the home educational problems of the 
future. 

ee Oa L- -lM ~- 

The Benjamin Electric Works. ——In a short 
article which appeared in our last issue describing the new 
works ofthe Benjamin Electric, Ltd., we stated that the works 
covered an area of 2,000 sq. ít., and that ground was available 
at the back to the extent of 3,000 sq. ft. We regret that these 
figures were incorrect, and should have been 20,000 and 
30,000 respectively. 

Electrical Power Engineers’ Association.— We are informed 
that the membership of the Midland Division of this Association 
is still rapidly increasirg, new members having been admitted 
during the past few months at the rate of about one per day. 
A smoking concert will be held at the Imperial Hotel, Temple- 
street, Birmingham, on Wednesday the 16th inst., at.7.30 p.m., 
when all engineers interested in the movement will be cordially 
welcomed. 

The Ramsay Memorial Fund.—H.R.H. the Prince of 
Wales has become patron of this Fund, which was founded in 
November, 1916, in order to raise £100,000 as a memorial to 
the late Sir William Ramsay. About £37,000 has been raised, 
and subscriptions, expected from Overseas committees, will 
probably bring the total to £50,000. It is now proposed to 
raise the remaining ¥50,000 in the form of a Million Shilhng 
Fund. 

The Industrial Reconstruction Council.—The second 
lecture of the series arranged by the Industrial Pom 
Council will be held in the Saddlere’ Hall, Cheapside, E.C. 2 
on Wednesday, Oct. 16. The chair will be taken at 4. 30 
by the Rt. Hon. the Lord Mayor of London, and an address 
on ** Principles of Reconstruction ” will be given by the 
Rt. Hon. Christopher Addison, M.D., M.P., Minister ot Re- 
construction. Applications for tickets should be made well 
in advance to the Secretary, I.R.C., 2 and 4, Tudor-street, 
E.C. 4 

Glasgow Corporation Electricity Department Engineering 
Society.—The first meeting of this new Society, which has been 
formed in consequence of the success of last winter's series of 
experimental lectures, was held on the 7th inst., when office 
bearers were elected. Mr. W. W. Lackie, chief engineer and 
manager, delivered an address, in the course ot which he 
showed by a series of diagrams and tables the effects of the 
war on generation costs. The meetings are to be held fort- 
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nightly during the winter months, and with an attendance of 
102 at the first mecting there is a prospect of a successful 
session. 


German Scientific Men and the War.—During the past 
week a series of articles has been appearing in “The Times” 
by Prof. G. F. Nicolai, a German physician, who was professor 
of medicine at the University of Berlin at the outbreak of 
war. The notorious “ Appeal by German Men of Learning,” 
which was issued in October, 1914, will be remembered by 
our readers, and it is interesting to note that Prof. Nicolai 
published jointly with Prof. F. W. Foerster, Prof. Einstein 
and Dr. Buek a protest against this appeal. On account of 
this protest Prof. Nicolai was removed trom his position of 
chief physician to a military hospital, and was transferred to 
the small fortress of Graudenz. 


The Peat Industry in the United States.—A recent 
review by Mr. C. C. Osborn, of the U.S.A. Geological Survey, 
shows that the peat industry in the United States enjoyed 
exceptional prosperity during 1917, nearly 100,000 tons, 
approximately twice that in the previous vear, being produced. 
The total number of producing plants increasea from 13 to 18 
in 1917, and many new companies organised, but did not 
complete, their plant in time to contribute to the year's out put. 
The areas worked appear to be widely distributed, but the 
largest number of plants operated in the State of New Jer-ey. 
There is general agreement that the demand for peat exceeded 
the supply, the chief difficulty being limitations in regard to 
labour and railway transport. 


Solution of Flood-Lighting Problems.—The so-called 
“ flood-lighting,”’ which has found many special applications 
in the United States, will no doubt become more familiar in 
this country when the present lighting restrictions are removed. 
From a recent article in the “ General Electric Review ”’ 
(U.S.A.), by Mr. J. H. E. Butler, it is evident that such methods 
are already becoming standardised, and with the data avail- 
able for any particular projector, it is easy to determine the 
resultant illumination on an object at a given distance, or 
the number of projectors necessary to cover a given area. 
We notice that the illumination considered necessarily varies 
according to the surface of the building or other object illu- 
minated and its surroundings. This, no doubt, is quite 
natural, as one would expect a higher illumination to be neces- 
sary in order to make an object `“ stand out ” in a brightly lit 
thoroughfare than would be needed if it stands alone amidst 
dark surroundings. 


A Useful Record of Boiler Operations.—In a recent issue 
of the “ Electrical World,” a useful device for checking ex- 
travagance in the use of boilers in supplv stations was des- 
cribed. A record chart is prepared on which both the load 
in kilowatts and the number of boilers in service are plotted 
against time. The boiler curve should fall very close to the 
load-curve, and the coincidence can be accentuated by the 
proper choice of scale on the ordinates. Any variation from 
normal operation is immediately detected by a wide diver- 
gence between the two records, and in such cases an explanation 
i8 sought. The data from which the curves are plotted are 
collected separately by the man in charge in the boiler room 
and the man in charge of the engine room, and the records are 
assembled by the chief. This precludes any possibility of 
“doctored ” figures. The device has been found very helpful 
m checking any tendency to use more boilers than are neces- 


sary for the load. 


Obituary. 


Ws. Warren.—The death occurred in July last, at Sydney 
(N.S.W.), of Mr. William Warren, for many years superintendent 
and general manager in Australia of the Eastern Extension, Aus- 
tralasia & China Telegraph Co. 

Mr. Warren, who was 82 years of age, entered the Electric Telegraph 
Company's service in 1852, and was in the Egyptian Government service 
from 1856 to 1959. In December, 1861, he joined Messrs. Glass & 
Elliott (now the Telegraph Constructicn & Maintenance Co.), and was 
sent tc Genoa (Italy) for a year, and thence to Benghazi for three years 
Subsequently he returned to Suez for three years, and was superintendent 
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there during the Abyssinian war. With Admiral Sherard Osborn’s 
permission, he acted as Government agent for receiving and forwarding 
telegrams from and to Lord Napier of Magdala, and also for several 
papers. Mr. Warren was transferred to Tasmania in 1869, and assisted 
in the laving cf the 1869 and 1885 cables, and also the New Zealand 
duplicate cable of 1899. In 1889 Mr. Warren was appointed manager 
in Australia by the Eastern Extension Telegraph Co.. a position he 
retained until a few years ago, when he retired upon pension. 


THos. Davies.—On Sept. 20 the death occurred at Penmaenmawr 
of Mr. Thomas Davies, A.M.LC.E., A.M.LE. E., late lieut. R.E. 


DEATHS ON ACTIVE SERVICE.—The following deaths are reported * 

Pte. H. J. Smith (County of London Regt.). formerly in the secretarial 
de partment of the County of London Electric Supply Co., was killed in 
action on Aug. 22. He was in his 19th vear. 

Lieut. P. M. Chadwick (R. E.). M.Se. (Eng.), who was killed on Sept. 22, 
was a former student atthe Imperial College of science and Technology, 
lecturer at the City and Guilds Technical College, Finsbury, and subse- 
quently a lecturer in engineering at Birmingham University. He won 
a James Forrest medal and a Miller prize awarded by the Institution of 
Civil Engineers. 

Rfmn. E. T. S. Morris (London Irish), formerly in the India Rubber 
Companys general office, has been killed in action. 

Sec.- Lieut. 4. Hinder (R.A.F., Ind. Force), aged 22, was killed while 
fiving on Sept. 16. Before joining the Army in 1917 he was employed by 
the Electric & Ordnance Accessories Co. (Ltd.). 


Personal. 


Mr. Albert McKinstry, general manager in Australia of the British 
Westinghouse Electric & Mfg. Co., has been appointed to the Austra- 
han directorate of munitions. The British Westinghouse Co. has 
placed Mr. McKinstry’s services at the disposal of the Department 
free of charge to the Government. 

Mr. Alexander Richardson was entertained to dinner on the 3rd 
inst. at the Savov Hotel, London, by a distinguished company of 
engineers on the occasion of his election as M.P. for Gravesend. 

Sir Alfred Yarrow, Bart., presided, and among others present were 
Sir Wm. Beardmore, Bart., Sir E. Tennyson d Evncourt, K.C.B., Sir A. 
Trevor Dawson, Sir Charles Parsons, K.C.B., Mr. J. T. Milton (chief 
engineer surveyor to Lloyds Registry), Mr. W. H. Allen, D.L., Sir James 
McKocknie, K.B.E., Mr. W. H. Maw, LL.D., Sir John E. Thornycroft, 
K.B. E., Mr. G. Mure Ritchie, &c. 


Arrangements for the Week. 


PRIDAY, Oct. 11th (to-day). 
UNIVERSITY COLLEGE ENGINEERING SOCIETY. 
5.15 p.m. In the Societys Rooms, University College, Gower- 
street, London, W.C. Presidential Address by Prof. E. G. 
Coker, F.R.S., on ‘‘ Determination of Stresses by the Use of 
Polarised Light.” 


JUNIOR INSTITUTION OF ENGINEERS. 
7.30 p.m. At 39, Victoria-street, London, S.W. General Dis- 
cussion and Social Evening. 


ELECTRO-HARMONIC SOCIETY. 
8.0 p.m. Atthe Holborn Restaurant, London, W.C. First Smoking 
Concert of the Season. 


SATURDAY, Oct. 12th. 
MANCHESTER ASSOCIATION OF ENGINEERS. 
6.30 p.m. At the Grand Hotel, Manchester. Inaugural Address 
by the President, Mr. J. Butterworth, M.I. Mech. E. 


BIRMINGHAM AND DISTRICT ELECTRIC CLUB. 
7.0 p.m. At the Swan Hotel, New-street, Birmingham. Paper 
on ‘Some Modern Applications of the Gyroscope,’ by Mr. 
H. F. Steventon. 
ASSOCIATION OF ENGINEERS-IN-CHARGE. 
7.00 nm. At St. Bride Institute, Bride-lane, Fleet-street, London, 
_E.C. Address on “ Fucl Economy,” by Mr. D. Wilson, 
A.M.L E. E. 


MONDAY, Oct 14th. 
INSTITUTION OF ELECTRICAL ENGINEERS, WESTERN LocaL SECTION. 
7.0 p.m. At the Merchant Venturers’ Technical College, Bristol. 
Address by the Chairman, Mr. H. I. Rogers. 


WEDNESDAY, Oct. 16th. 
ELECTRICAL POWER ENGINEERS ASSOCIATION, MIDLAND SECTION, 
7.30 p.m. At the Imperial Hotel, Temple-strect, Birmingham. 
Smoking Concert. 
FRIDAY, Oct. 18th. 
INSTITUTION OF MECHANICAL ENGINEERS, 

6.0 pm. At the Institution of Civil Engineers, Great George-street, 
London, S.W. Papers to be read on ' A Law Governing the 
Resistance to Penetration of Metals which are Capable of 
Plastic Deformation, and a New Hardness Scale in Funda- 
mental Units,” by Prof. C. A. Edwards and F. W. Willis ; 
“The Value of the Indentation Method in the Determination 
of Hardness,” by R. G. C. Batson; and * The Ludwik Hard- 
ness Test, by Dr. W. C. Unwin, F.R.S. 
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New Commonwealth Edison Turbine.’ 


By J. F. JOHNSON. 
(Concluded from page 477.) 


GOVERNING MECHANISM. 


The governing mechanism is the most important feature of the 
unit. It is extremely sensitive, positive and quick to adjust itself 
to small or large changes in load. In order to ensure that changing 
temperature conditions will not impose heavy stresses on the turbine, 
the secondary and tertiary valves have been separated from the 
primary and mounted on top of the cylinder, where the pipe con- 
nections can be shortest and variations in stresses will be a minimum. 

The primary valve, steam strainer and throttle valve are mounted 
on coil spring supports attached to the bedplate. The valves are 
all of the double-seated balanced type with renewable monel seats 
and rings. The three valves are operated in series by means of a 
high-pressure oil relay mechanism, the secondary valve being ad- 
justed to begin opening when the primary inlet pressure reaches its 
maximum, and the tertiary to begin opening when the secondary 
inlet pressure reaches its maximum. 

The governor is of the fy-ball type. In practice, governor 
linkages are never frictionless, nor absolutely free from lost motion, 
and multiport relay control valves will never have their ports abso- 
lutely accurate ; consequently there will have to be sufficient change 
in speed to overcome these imperfections before there will be a move- 
ment of the valves. Furthermore, the oil in a long pipe has con- 
siderable inertia even when under high pressure, and does not 
instantly respond, to the opening of the centrol valve. lIn this 
governing mechanism the linkage adjacent to the governor is given a 
small, positive, oscillating motion, suflicient to overcome any lost 
motion in the linkage and error in the accuracy of the relay control 
valve, and still cause a very slight oscillation of the main inlet valves - 
consequently the slightest change in speed will be responded to by 
the valves. The sluggishness caused by the inertia of the oil is 
overcome by installing a high-pressure by-pass relief valve as close 
to the oil operating cylinder as possible, and employing a positive 
oil pump, so that the oil in the supply and discharge lines is towing 
continuously, except in the short connections between the by-pass 
valve and the operating cylinder. i 


foi Low-PRESSURE: TURBINE. 


F The low-pressure turbine is of the single-double-flow type, because 
the change in steam volume taking place within it is very large. ¿The 
volume of the entering steam at average load is 13 cubic ft. per lb., 
and at exhaust is 585 cubic ft. per lb. Steam from the high-pressure 
element enters through the overhead connection and passes through 
10 stationary and 10 rotating rows of single-flow blading. It then 
divides, half going straight on through the eight stationary and 
eight rotating low-pressure rows to one exhaust, and the other half 
passing around the intermediate section between the inner and outer 
cylinder, and through a similar low-pressure section to the other 
exhaust. A labyrinth packing is interposed between the inlet 
chamber and the low-pressure section Opposite to the intermediate 
section to prevent entering steam from passing directly to the low- 
pressure stage. The length of the blades ranges from 6 in. to 18 in. 

The rotor is of steel, and is designed to secure maximum rigidity 
with minimum weight. It is built up of a hollow drum carrying the 
single-flow section blading and labyrinth packing rigidly attached 
to two shaftends. On each shaft end are mounted two discs carrying 
the double flow section of blading. 

The stator is made entirely of cast iron, the stresses being suffi- 
ciently low for steel not to be required. It is made up of a central 
section and two end sections keyed and bolted together. Each 
section is split horizontally, the top half of all three being handled 
as one piece. The intermediate stage blading is carried on one inner 
cylinder, which is separated from the outer cylinder sufficiently to 
provide space for passage of the steam to one of the double-flow 
sections. Owing to the great size of the end sections, bracing is used 
to secure absolute rigidity against collapsing stresses due to the 
vacuum, and to maintain the position of the blade carrying elements 
fixed with reference to the bearing supports. An auxiliary steam 
inlet enables exhaust steam at atmospheric pressure, not required 
for feed water heating, to be admitted direct to the low-pressure 
stages. For every 2-5 lb. of steam admitted through this connection 
l lb. of high-pressure steam will be saved. 


CONDENSING EQUIPMENT. 


The 56,000 sq. ft. surface condenser is built in two separate shells, 
each directly connected to one of the low-pressure turbine exhausts 


: 
* Abstract of an article in the “ Electric Journal.” 


without the medium of an expansion joint. Nearly the entire 
weight of the condensers is carried on helical spring supports. Rubber 
expansion joints are provided in the water and air lines, so that the 
condensers may be free to move with the turbine without causing 
excessive stresses in it. Each shell contains 6,486 lin. tubes 
16-5 ft. long, and in addition a primary heater containing 750 sq. ft. 
of heating surface located in the top of the shell. The temperature 
of the condensate is 10°F. to 15°F. lower than that of the steam 
entering the condensers. The primary heater raises the temperature 
of the condensate passing through to within 2 deg. or 3 deg. of the 
temperature of the exhaust steam entering the condenser. 
Circulating water to the two condensers is supplied by one 60,000 
gallon per minute motor-driven centrifugal pump. A very small 
portion of this water is taken from the pump discharge for the 
turbine oil cooler. There are two turbine-driven combination air 
and condensate pump units, each connected to both condensers. 
Under normal conditions only one need be operated. 3 


THE GENERATOR. 


The main generator is unusual only on account of its size ; other- 
wise it is of standard construction. It is rated at 85,300 K.v.a. 
(30.000 kw. at 85 per cent. power factor), three phase, 60 cycles, 
12,000 volts, 1,200 revs. per min., and is capable of delivering its 
rated vilovolt-amp. output at any voltage between 11,500 and 12,600. 
| The axial ventilation system is used for the stator. Cooling air 
is passed through openings in the iron parallel to the shaft, and dis. 
charged from an annular central duct into the frame casing. This 
arrangement allows the use of the shortest possible rotor, increasing 
the stiffness of construction, and hence ensuring freedom from 
vibration. It also permits intimate contact of the air with the iron, 
and since the heat conduction is greatest along the plane of the 
laminations any tendency toward hot spots in the iron is reduced 
to a minimum. 

Cooling air is supplied by a ventilating fan capable of delivering 
110,000 cubie ft. of air per minute, against 5-5 in. water head, and 
driven by a 200 H.P. three-phase 60-cycle 440-volt 500 revs. per min. 
wound secondary induction motor. A separate fan for cooling gives 
somewhat better fan efficiency and material reduction of noise in the 
station, and facilitates higher air velocities in the intake ducts and 
through the turbine. A reduction of approximately 2 ft. in the 
over-all dimensions of the generator proper can also be made. 

The rotor construction is of the plate type. Discs approximately 
2 in. thick are rabbeted into each other and strung upon through- 
bolts at their outer periphery. This construction insures the working 
of the metal in a tangential direction, as well as uniformity of steel 
throughout the whole body, and eliminates internal stresses due to 
unequal heat treatment, which are liable to occur with large diameter 
steel forgings. 

The insulation of both stator and rotor is good for a continuous 
temperature of 150°C. (measured on the stator by means of embedded 
detectors located in the windings and on the rotor by the increase 
in resistance of the field coils). Such a high temperature involves 
the use of the best grade insulation, and also acts as a guide to the 


-operator or emergency overloads, indicating the margin of safety 


on the machine. Mica insulation is good for temperatures con- 
siderably in excess of 150 deg., and in this particular unit a maxi- 
mum temperature of 114 deg. has been secured at full-rated load 
with 25 deg. air. Mica insulation will also withstand without injury 
corona or static discharges, which exist in practically all machines 
wound for. 10,000 volts and higher. Such effects lead to the 
formation of nitrous oxide and similar chemical compounds, which 
attack all insulating materials of fibrous nature with disastrous results. 

These machines are guaranteed to withstand direct short-circuits 
without injury to the stator winding. This necessitates a very rigid 
bracing of the stator coil. Movement of any coil is prevented by 
supporting the coil in a series of clamping devices which restrictits 
motion in all directions. 

The direct-connected exciter for this unit is of more than sufficient 
capacity to provide an ample safety factor. The rating is 160 kw., 
230 volts, 1,200 revs. per min., shunt wound. The full-load excita- 
tion of the main turbine is less than 500 amperes. A special con- 
dition of operation is that no rheostat is used in the main generator 
field, and the shunt-wound exciter will deliver steady voltage at 
any point in the range of 100 to 230 volts. This condition is satis- 
factorily met by special proportioning of the magnetic circuit of the 
exciter, so as to secure a certain degree of saturation throughout the 
entire voltage range. 
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An Automatic 


Automatic switches are used for intermittent work, such as pumps 
and compressors, or in cases where some sort of distant control of 
thej;motors is used. In installations of considerable size there are 
complications owing to the necessity of bringing the rotor starter 
out of the short-circuit position. This means some difficulty with 
special reversing relays if the design is such that the auxiliary motor, 
which is generally used, changes its direction of rotation. A sim- 
plification has, however, been effected in the following plan, by which 
the auxiliary motor always rotates in the same direction Figs. 1 


Fic. 1.— Apparatus AFTER STATOR-SWITCH HAS BEEN OPENED. 


to 4 give four characteristic positions of the apparatus. Fig.*] shows 
the apparatus in its position of rest. The stator switch m is open; 
the rotor starter f is in the short-circuit position, which corresponds 
to the final contact JJ. If the motor q is to be started, the contact 
piece æ is brought into the position shown in dotted lines.& The relay 
b comes into action, and closes the circuit for the auxiliary motor d, 
which then starts. At the same time the relay b closes another 
contact, which leads to the auxiliary motor d, by a circuit independent 
of a. The motor d drives the spindle r and the disc g,twhich, by 
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motor g then starts. The auxiliary motor d then moves the brushes f 
over the various contacts, short-circuiting the various sections, till 
finally the motor q reaches full speed. As soon as the rotor switch 
reaches the position J/ the tip of the contact lever o falls into the | 
notch of the interrupting disc e, and the contact at o breaks the 
circuit of the auxiliary motor, which consequently comes to rest. 
The rotor switch remains in the short-circuit position, and is conse- 
quently in the same position as at the start. The motor q is stopped 
by the no-voltage device n. If the voltage falls below a certain 


Fia. 3.—Seconp STAGE, STATOR-SWITCH CLOSED. 
amount, or if it is cut off altogether, the armature u falls away and 
strikes against the end of the level 1, whereby the stator switch is 
unlocked. The spring ¢ then opens the switch. Apart from its use 
as a protective device, the no-voltage cut-out is useful as a means 
of cutting out the motor. Jn this case the contact piece a is put into 
the other position, as shown in Fig. 4. The cut-out relay c is excited, 
and opens the circuit of the no-voltage coil m; the armature « falls 
and causes the stator switch m to open. The relays b and c are pro- 
tected by the reversing switch p As soon as one of the relays has 


Fig. 2.—Fiest STAGE OF STARTING OPERATION. 


means of the cam h, displaces the lever i. The spring s stretches 
until the starting switch for the stator m i: locked, as shown in Fig. 2. 
Meanwhile the brushes on f are movéd from the short-circuit position 
II to the starting position J. The motor q is now read y to be started. 
The cam h is now about to slide past i, while the brushes f are on the 
first starting contact. In the next instant the lever i is free, and the 
spring 8 then closes the stator switch, as shown in Fig. 3. The 


i he, he ie ee a, 
T ii of an article in the “Elektrotechnische Zeitschrift,” No. 4, 


Fia. 4.—THIRD STAGE, Motor RUNNING aT FULL SPEED. 


done its work the circuit of this relay is opened and that of the other 
ie closed ; it is, therefore, impossible for the relays to act irregularly. 

This apparatus is made by Voigt & Haeffner; a photograph is 
given of an automatic three-phase starter for loads up to 40 kw. and 
for voltages up to 500. With the exception of the starting resis- 
tances, everything is contained in a dustproof cast-iron case. The 
cover can be opened on a hinge, and there is an aperture through 
which the interior can be inspected. For chemical work the apparatus 
is immersed in oil, and consequently, owing to increased insulation, 
voltages can be used up to 1,000. 
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Continuous-Gurrent Transformation. 


By THOMAS GARTER. 


Summary.—The article discusses various methods of continuous-current transformation (I. 7 
and arrives at expressions for the relative sizes of these machines, which are 


between three schemes using a motor-generator, 


plotted in curves based on an assumed LOO per cent. efficiency (IL); 


considers the differences existing 


draws certain conclusions from these expressions and curves 


in regard to the first cost of the machines and their method of operation (11L); introducescorreetions for the actual case when 


efħcieney is not 100 per cent., 


and deduces curves of overall efhciency of 


transformation, which show that the cheapest set 


to buy is also the cheapest set to run (IV.); and concludes by comparing a machine having a double-wound armature with a motor- 


generator as 


regards voltage regulation, and by mentioning briefly certain well-known schemes for variable-speed motors which 


may be simply dealt with on the principles set out (V.). 


I. 


When a supply of continuous current is required at a voltage 
different from that of the general supply available from the 
mains of a public or private power station, some means must 
be adopted to produce the new voltage efficiently, and to 
ensure that it will remain reasonably constant under the full 
range of working conditions. In some special cases, where a 
reduction of voltage i is required, a resistance is used to absorb 
the surplus. Such a method is adopted for are hghting, or 
for welding, and in the special case of a cinematograph are, 
generally fed from a motor-generator transforming from the 
supply voltage down to something under 100 volts, a resistance 
is used in addition to the motor- -generator, In all these 
kindred cases, the resistance has the specific purpose of steady- 
ing the are, and the power absorbed by the resistance has to 
be paid for as a necessary part of the scheme for getting certain 
desired results. For other cases, where a small temporary 
reduction in voltage is required. the loss of efficiency due to a 
resistance may be endured, and. if the current required is 
constant, the voltage at the user's terminals will remain con- 


stant; but if the load be variable, the variation in voltage 
+ 
c} 
c'l 
+ 
Fic. 1. Fic. 2. Fia. 3. 
ScHEME No. 1. ScHEME No. 2. ScHEME No. 3. 
MotTor-GENERATOR BoosTER BALANCER 
PRINCIPLE. PRINCIPLE. 


PRINCIPLE. 


will probably be inadmissible, ranging, as it would, from full 
supply volts at no-load to some minimum value at the maxi- 
mum current, and, consequently, some other means of pro- 
ducing the required voltage must be adopted. 

A battery might be used, with its cells charged from the 
main supply, and then re-arranged to give the new voltage, 
either by recoupling the whole battery i in sections, or by tapping 
suitable points, or by both methods. But such an arrange- 
ment, unless the required voltage bears some simple numerical 
relation to the supply voltage, such as double, or one-third, 
or the like, which would allow the whole of the battery to be 
recoupled suitably, is not very economical, as certain cells 
would. with tappings, have to be used more than others, unless 
special, and probably complicated, provision were made for 
using all the cells in turn. The fact that some cells are out of 
action altogether would involve undesirably increased capital 
expenditure, and a battery cannot be used except under 
definitely favourable circumstances. 

The usual practice is to use a motor-generator to deal with 
the transformation, and there are three principal ways of 
arranging the two machines composing the set. These are 
shown diagrammatically in Figs. 1,2 and 3. Fig. 1 shows the 


most obvious wav of dealing with the problem, namely, to 
have a straightforward motor-generator set, of which each 
machine is capable of dealing with the whole power to be 
transformed. Figs. 2 and 3 show two other w avs of making 
the transformation ; in each of them one of the pair of machines 
is put in series w ith one of the mains of the general system 
while the other is connected across the mams. The diference 
between scheme 2 and scheme 3 is that in scheme 2 the machine 
across the mains, 4. is nearer the supply than the machine in 
series with the main, B. while in scheme 3 4 is further from 
the supply than B. In scheme 1, the two machines have no 
electrical connection with each other, but in the other two 
ases thev have such a connection. One main is, in fact, 
common to the two parts of the system, and hence if it be 
undesirable that the user's apparatus should be in any way 
connected to the supply, say for reasons of insulation, scheme | 
must necessarily be used. A case where this is essential is 
one where the main supply is generated for traction, with, 
therefore, one outer main earthed, and where it is necessary, 
in addition, to supply some lighting on a three-wire system, 
with eartbed neutral. If it were desired to supply the lighting 
from the traction system, a motor-generator would be installed, 
on the plan of scheme 1, and the specified main could then be 
earthed without disturbance in each system. In some cases, 
a one-to-one transformation of voltage might have to be used 
for this reason. 

When, however, there is not any such restriction, scheme 2 
or scheme 3 would be used. In scheme 2, the two machines, 
A and B, are in series across the user's side of the system, and 
the principle is that of a booster, which, if the transformation 
be to a lower voltage, becomes a back-booster. The best- 
known use of this scheme is to charge and discharge a battery 
by hand regulation, or by automatic means of various sorts. 
In scheme 3, the two machines are in series across the supply 
side of the system, and, as the user's second main is taken off 
between the two machines, the principle is similar to that of a 
balancer, and the motor-generator, when the transformation is 
to a lower voltage. is sometimes called a reducer set. 


II. 


Consider, now, the size of the motor-generator required ìn 
each of these three cases. and assume, as a basis of comparison 
that one definite secondary voltage only is to be produced. 
Further, let it be given that a certain current, C, at a supply 
voltage V, is to be taken from the mains in order that some 
other curr ent, C’, may be used at some other voltage, V’, after 
transformation, so that the same number of watts is dealt with 
in each scheme. For simplicity, let the motor-generator 
efficiency be assumed, meantime, to be 100 per cent.; an 
efficiency correction is introduced later, and the present 
assumption affects the comparative results only quantitatively. 
Let the ratio of voltage transformation, V’/V, be rin each case. 

In all three cases. the user draws all his supply from the 
mains, as the intermediate motor-generator, however arranged, 
does not contribute new power, but merely alters the voltage 
at which the power originally taken is finally delivered. 
Therefore, the watts used must, in every case, be the same as 
the watts taken from the supply, which means that 


OC. 
Now, V’=rV, and hence 
VC=rvVC, 
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Ífom which it 13 clear that 
C’= C, 


r 


and this relation is true throughout. As the efficiency of the 
motor-generator is 100 per cent., the two machines, A and B, 
are of equal size, and thus the relative amount of machinery 
required is measured by the size of each o! the two machines. 
In scheme 1, each machine is large enough to deal with VC 
watts, so that the machinery for this arrangement may be 
denoted, for comparative purposes, by 


VC. . (1) 


In schemes 2 and 3, the basic difference from scheme 1 is 
that the motor-generator does not deal directly with the whole 
of the energy drawn from the supply, but allows some of the 
current to flow from the mains through the whole system. 
Looking at the left-hand main in Figs. 2 and 3, it is clear that 
in each case 

C’=C+C", 
when proper signs are given to the various currents, a point 
which is further dealt with later. Hence 


c"=C'—C 
sG 
r 
shie 
; 


Further, in each case machine B deals with V—V’ volts, that 
is, with 

(l—r)V volts. 
In Fig. 2, therefore, where the output of machine 4 is VC” 
watts, and that of machine B is (V—V’)C’ watts, this is, in 
each case, equal to 


(2) 


which is, therefore, the expression for the amount of machinery 
for this scheme. In Fig. 3, where the output of machine A is 
V'C” watts, and that of machine B is (V—V’)C watts, the 
corresponding expression for the amount of machinerv is 


(l—r)VC. (3) 


Equations (1), (2) and (3) thus give, in terms of VC, which 
is the same for all three, a means of estimating which scheme 
will lead to the smallest amount of machinery in any given case. 
In scheme 1, the amount is fixed, whatever be the value of r, 
but in the other two, the amounts depend on rin a very definite 
way. It will be noted that, for a one-to-one transformation, 
the amount of machinery in scheme 2 or scheme 3 is zero; 
this is as might be expected, as then the power can be taken 
straight from the supply mains without any transformation. 
Further, the ratio of the amount of machinery for scheme 3 to 
that for scheme 2 is always 


(ian) ye 


r 


l 
~(1—r) VC,. 


which means that, for a transformation to a lower voltage than 
F, giving r<1, scheme 3 needs Jess machinery than scheme 2, 
while when r becomes >1, scheme 2 is cheaper than scheme 3. 
This is clear on general principles, for in scheme 2 the current 
dealt with at V—V’ volts is C’, while in scheme 3 it is C, and 
when ris <1, Cis <C, while when ris >1, Cis >C’. Further, 
it will be noted that when r changes from <1 to >1, the 
mount of machinery in schemes 2 and 3 becomes negative, 
as the formule are written, which means, in fact, that the 
machines reverse their functions, that which was a motor 
becoming a generator, and vice versa. It is necessary, in 
order to keep the expressions positive, as denoting an amount 
of machinery, to write (r—1) instead of (l—r), so that thp 
three expressions become— | 

(1) 


+¥C, 
“(417 NVC. (2) 
(3) 


and (Ł1Fr) VO, . 22, 4 we eS 
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the top signs being used for values of r up to unity, andthe 
bottom signs for values above unity. 

Putting V and C each equal to unity, which gives VC also 
equal to unity, the relative amounts of machinery become 


+1, (la) 
“(2157), : (2ay 
and (41+ 7) (3a) 


for the three schemes respectively, and these are plotted, 
against r, in Fig. 4. 


HI. 


; l i a 
The differential of A --1¥r) with respect to ris F : The 


i rè 
tangent to the curve of scheme 2 at the point whose co-ordi- 
nates are 1, 0, has thus the slope +1, which means that the 
equation to the tangent at this point is of the form 

y=Fr+a, 
and, since the point 1, 0 is also on this line, a= +1, so that the 
tangent is 
y=—-r=l, 
which means that the straight lines forming the curves for 


scheme 3 are tangential to the curves for scheme 2 at the 
point where they meet, namely, at r=1. | 


Relative Size of Machines. 


Fic. 4.— RELATIVE SIZES OF MoToR-GENERATORS FOR THE THREE 
SCHEMES, 


Fiz. 4 shows that the amount of machinery for either 
scheme 3 or scheme 2, according as r is < or > unity, is 
always less than that for scheme 1, so that unless some of the 
special reasons already mentioned make scheme 1 a necessity, 
either scheme 2 or scheme 3 should be used. 

From a well-known rule of co-ordinate geometry, the lines 
forming the two parts of the curve for scheme 3, whose equa- 
tions are of the form y=—z+] and y=+2z—1, are at right 
angles to one another. Further, if the origin be moved to 
P, in Fig. 4, and the axes be turned clockwise through 90 deg:, 
that is, through —90 deg., the equation of curve 2, for r>1, 
which now has the form 


l 
is transposed into the form 
l—r= aus y 
ly ?” 


which simplifies to the form 
1 
y= (1-2). 


which is the form of the equation of curve 2 for r<1, referred 
to the original axes. This means that curves 2 and 3, for 
r>1, are simply burves 2 and 3, for r< 1, rotated clockwise 
through 90 deg. 
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The conclusion from Fig. 4 is that the cheapest scheme is 
the balancer, or scheme 3, when 7 is <1, while for r>1 the 
cheapest is the booster, or scheme 2. 

It has already been pointed out that at r=1 the two 
machines Á and B,in schemes 2 and 3, reverse their functions. 
For r<}, V’ is <V, and machine B, in Fig. 5, say. has its 
lower terminal in the diagram at a higher potential than its 

upper terminal. The current is thus going through it from its 
positive to its negative terminal, which means it is a motor, 
and will thus abi V—F’ volts in being driven. Thus, 
when no current is passing, machine 4 is giving V’ volts with 
zero current, while machine B is taking V— V’ volts, also with 
zero current. When some current is taken, it passes through 
machine B, and accelerates it, which consequently increases 
the voltage of machine A, and causes it to give out current of 
an amount which increases until the watts of the two machines 
are the same, and the set gives back to the system just what it 
absorbs, so letting the user get just the amount of power he 
wants, with an exactly equivalent amount ‘taken from the 
mains. When r=1, machine A is generating zero current at 
V volts, no matter what current is being used in the main 
circuit, and machine B is carrying C amperes, and is not 
generating any volts. When r becomes >1, V’ is >V, and 
the terminal polarity of machine B is reversed as compared 
with the conditions just described. But the current is travel- 
ling in the same direction as before, and the machine begins 
to generate, causing the set to slow down, and so making 
machine A act as a motor, and take just enough current to 
drive machine B. In all these conditions, the ordinary laws 
of the electric circuit are fulfilled, and consequently 

C’=C +0”. 

The negative sign now introduced simply means that the cur- 
rent C”, of which it was previously written that C’=C+C’", 
may become intrinsically negative, and thus in the diagrams 
it is shown with two arrows, one pointing to the left for r<1, 
and one pointing to the right for r>1, while for r=1 the 
current C” is zero. 


(To be concluded. ) 


e 


The Reconstruction of Electric 
Supply in Belgium. 


A contribution on the above subject to “ Le Génie Civil,” by 
Mr. J. Carlier, raises a number of points of interest. Even before 
the war inter-connection of'the various systems of supply was in 
contemplation in Belgium. As an instance, Genck, in Campine, 
is mentioned, which was fed by three distinct svstems of supply, 
a combination of which was actually effected in this region before 
war broke out. Mr. Courtoy, engineer to the Société anonyme 
d’Ougrée-Marihave, has likewise made a study of the conditions 
in this area, which appeared in the ©“ Revue Universelle des Mines ” 
in 1914. The results anticipated from combination in this case 
were most interesting. 

The war has radically altered conceptions of electricity supply, 
such factors as increased w orking costs, scarcity of coal, &e., having 
affected all countries, even America. In this connection reference 
is made to the recommendations in the recently issued Interim 
Report on Electric Power Supply in Great Britain prescribed by 
the Coal Conservation Sub-Committee under the Ministry of Re- 
construction. In a note (No. 4) of the “ Comité d Etudes, on the 
centralisation of stipply in Belgium, it is stated that the average 
power to be mobilised for the complete electrification of the transport 
industries would be about 250,000 kw. The figure is much below 
the power required for steam, but centralisation, by averaging the 
demands at any moment, would permit important economies. 
The average demand of the industries of Belgium is placed at 
500,000 kw. It is calculated that by an adequate general system 
of electric supply 1,000,000 tons of coal might be saved per annum 
on the railways, and an additional 4,000,000 in industry, making 
a total of 5,000,000 tons, valued at about 83,000,000 fr. The price 
per unit could also be substantially reduced. 

In order to get the most economical results in this respect, it is 
not desirable to rely exclusively on the inter-locking of existing 
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sources of supply. Ultimately new central stations for bulk-supply 
will be needed. The chief advantages of such concentration are 
(1) diminution in coal consumption per unit generated, and (2) 
diminution in financial charges for production. Assuming that in 
Belgium high-tension lines aerial lines (60,000-100.000 volts) are 
used, and that central stations furnishing each from 150,Q00- 
250.000 kw. are installed, the areas where such stations are erected 
might be as follows :— 


The earboniferous region of Belgian Limbourg. 

The area round Li¢ve 

The area round Charleroi 

The area round Mons. 

At the ports of Ostend, Ghent and Antwerp, according to the 
cost of coal available by importation at these centres. 


On this basis a total of about 1.200.000 kw. would be secured. 
Through the agency of a National Association for Eleetric Supply. 
the inter-connection of central stations, and the federation of 
producers of electricity, should be encouraged. In Belgium stations 
existing at present are of relatively small production, 2.000-3,000 kw. 
being usual, and 6,000 kw. the limit. The cost per unit (with coal! 
at 15 fr. per ton at the mine) is not less, even in the best stations, 
than 10 centimes (ld.). These charges must not be confounded 
with those available where exceptional conditions prevail, e.g.. where 
by-products of industry are used for generating power in place of 
coal, a condition that not infrequently is met with in Belgium. 
As regards the bulk-supply of power, the most favourable rates 
prevailing are 2-5 centimes (}d.) where by-products are used as 
fuel, and 3-5-5 centimes (}d.—J$d.) where the load is of an exceptional 
even character. Such prices are, however, quite exceptional, and 
for moderate demands the rates are frequently 10 centimes (ld.) 
per unit, and for small demands 15-25 centimes (14d.—24d.), or even 
50 centimes (5d.) per unit. 

It is suggested that by the aid of super-central stations the rates 
might be diminished by 50 per cent., so that for domestic require- 
ments it might be 9- 10 centimes (1d.) per unit; for moderate 
demands 4-5 centimes (4d.), and for large power demands 2-2-5 cen- 
times (t.e., about łd. only). 

The author does not advocate the sole control of electric power 
production by the State, which has in general shown itself inefficient 
in industrial operations, nor even by towns and communes, but 
rather by a body representative of industry itself. On the other 
hand public authorities should be represented on the National 
Electric Supply Association (Société Nationale d` Electricité) be- 
cause— 

l. They have freedom and power to take measures necessary to 
ensure the most economical and efficient methods and supply, and 
a corresponding diminution in the price per unit. 

2. Municipalities and publie bodies would be clients of this body, 
or themselves producers, or both; cities are thus interested in the 
central stations, and it is to their benefit to associate them, one with 
another. 

3. There would thus be beneficial emulation between all those 
concerned with electrical supply, but on a co-ordinated plan. 

The federation could be constituted in the form of a Belgian 
co-operative association, the capital necessary for the erection or 
linking up of stations being provided by the affiliated electrica! 
concerns, as well as the public authorities represented. Eventually 
central super-power stations would be erected by this association. 
By this method we secure the representation of public bodies con- 
cerned with electricity supply not merely as commissioners but as 
sharers in the enterprise. We have, in fact, an amalgamation af 
all the interests concerned, representing the publie as a whole, and 
working for the benefit of the entire country. 


Cte No 


The Electrical Industry in Japan.—According to the 
“ Boaid of Trade Journal,” the Japanese electrical industry 
is making vigorous efforts to replace German interests in China. 
and a number of leading Chinese business men and journali -t> 
recently arrived in Tokyo to inspect the Electrical Exhibition 
in the Uveno Park. There are now more than 700 power 
supply concerns in Japan, with a total capital of 600.000.000 
ven (1 ven approx. 2s.), and over 1,000,000 inp. is bemg 
generated. While Japar. was entirely dependent upon foreign 
electrical supplies only a few years ago, the value of the 
electrical exports now reaches over 7,000,000 yen per year. 
The Tokvo Exhibition, referred to above, appears to have 
been a great success, over 200 exhibitors taking part. 
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Electric Winding Engines and Mine Hoists.’ 


By H. H. BROUGHTON. 
(Continued from rage 474.) 


Summary.—In this article the author deals with the mechanics of the cylindro-conical drum winder, and gives as an example a 
10,000 lb. machine winding 114 tons per hour from a depth of 4,179 ft. The static torque diagram is d-termined by two mothcds, 
. one of which is graphical and the other arithmetical. 


` 


('YLINDRO-CONICAL DRUMS. 


Should a pure conical drum be too wide in a given case, 
then it is necessary to make part ‘of the drum—the part of 
large diameter—cylindrical in form, end to arrange for this 
to carry two layers of rope. Such a drum is celled a cylindro- 
conical drum. 

When the diameters are chosen with such a2 ratio that the 
static torque at the beginning of the wind is equal to that at 
the end, then this torque will gredually increase to about 
the middle of the wind and decrease ¿gcin towards the end, as 
shown in Fig. 39. 

The form of the statie torque diagram depends on the ratio 
cf the number of turns on the cylindricel portion to the 
number on the gonical portion, as well as on the ratio of the 
diameters. The several diagrams, Fig. 40 (a), (b) and (©, 
have been drawn for winders having evlindro-conical drums 
with en equal number of turns on the evlindrical and conical 
parts. 


1 


The ratio:-Initial Dian” + Final Dia 


1s Such that the Initial and Final 


Torque. 


Static Torques are alike. 


——»>Jurns. 


Fic. 39.—Static T'ORQUE DIAGRAM OF A CYLISDRO-CoNICAL DRUM 
WINDER. 


Fig. 40 (a) is the static torque diagrem for a winder having 
a drum in which the diameters have been taken so as to 
meke the torque et the beginning equel to that et the end of 
the wind. In the diagram, Fig. 40 (b), the lesser diameter 
of the drum is too small, so that the torque variations are 
more then equalised or are over-compensated. Fig. 40 (c) 
shows the torque diagrem for a winder, in which the lesser 
diameter of the drums is too large completely to equalise the 
variztion due to the rope. In this cese the torque variations 
are seid to be under-compensated. 

Tne data essumed in drawing these diagrams are :— 


PPA hoor shaft carassin ireen “OT, 
Weight of rock oo... .c. cece cece cee ceeceeeceuceceeces 19,00 Th, 
Wer hE OL SIRT aus Gla veehiv one Ne 6.70) tb. 
WRU OP MOIS Sarena an a EAN ai 3 lb. per ft. 
RICOON garsa irainetan aa “1 Per cent, 


In the section dealing with conical drums en expression was 
found, equation (53), for the ratio of the diemeters in order 
to equalise the torque. For the evlindro-conical drum winder 
the pull, P. on the lozded side is (10,000 +-6,500)1-1=18,150 Ih. : 
and the pull, Q, on the unloaded side is 6,500 x 0-9 =5,850 Ib. 
The weight of 2 4,000-ft. length of rope is 12,000 lb. Inserting 
these values into equation (33) we get — 


R, _ 18,1504+5.850-+(2 x 12,000) 


R, 18,150+5,850 
2. . 


Tne smeller diameter is assumed to be 10 ft. Hence, the 
rger diameter is 20 ft. These values have been used in 


* Copyright. All rights reserved. 


reduced to 8 ft., and in Fig. 40 (c) it has been increased to 
12 ft. 

Static torque diagrams for winders with cylindro-conical 
drums having an unequal number of turns on the cylindrical 
and conical portions of the drum are depicted in Fig. 41 (a) 
and (b). 

Fig. 41 (a) is the diagram for a drum having the greater 
number of turns on the cylindrical portion. The section of 
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Fic. 40.—StTatic TORQUE DIAGRAMS FoR CYLINDRO-CONICAL DRUM 
WINDERS. 


the diagram between B and C shows the resultant torque 
during the portion of the wind when both the ascending and 
descending ropes are working on the eylindrical parts of the 
drums. During this period the torque due to rope-pull is 
not compensated. l 
The diagram of static torque for a drum having most of the 
turns on the conical part is shown in Fig. 41 (b). The part of 
the diagram between B and C shows that the rope torque is 
over-compensated. ii 


150,000 


Torque, /b ft. 
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Fia. 41.—Sratic ToRgUE DrvakaMs FOR CYLINDRO-CoNICAL DRUM 
WINDERS. 


(4) When most of the turns are in the evlindrical pcrtion of the dram. 
(b) When most of the turns are in the conical portion of the drum, 


In both diagrams the parts AB show the torque variation 
when the ascending rope is winding on the conical portion, 
and the descending rope is unwinding from the cylindrical 
portion of the drum. The parts CD of both diagrams show 
the torque veriation when the ascending rope is being wound 
on the cylindrical portion and the descending rope is being 
unwound from the conical portion. 

An example will now be given in order to show how the 
torque diagrams for cylindro-conicel drums are constructed, 


b 
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Erample5.—The perticulars given below relate toa cvlindro- 
conicel drum winder, which was designed to operate on the 
minimum number of kilowatt-hours per ton hoisted. The 
winder, although generally operated in balance, must be 
capable of making an occasional unbalanced trip. It is 


bd oe 

4 

Ve WINNT Ly 
A » 


Fis. 42.—Cyziinpzo Coxicarn Dru. 


required to draw the torque diagrams for both kinds of operation. 
The perticulars referred to are :— 


Weight of ore cca eedcte eines 19,000 Vb. 
Weight of skip ....... cece eee eee eee 6.500 Ib. 
Dopth of sheft sseccectictessevasens ces 4.170 ft. 


Rope, Pe ine iccicce aivawewcenencens 
Max. winding speed ...............4. 
Accelercting period eee eee eee eaee ene ase 


3lh, per foot. 
3.509 ft. per min. 
28 seconds. 
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After 40 turns the rope begins to coil on the cylindrical 
portion of the drum and the torque follows the stepped sioping 
line ehg. The step at h is due to the rope beginning to coil 
on the second laver. At the end of the wind—z.e., after 76 
turns—the torque d,g=R,;(W+W,4 F)=101 x 1-1 x16500 
=123,315.Ib. ft. If desired. the two points at h are calculated. 
but, as a rule. it is sufficiently accurate to join e and g. 

At the beginning of the wind, on the descending side, the 
rope is on the’second layer of the cylindricel portion, and the 
torque a,j, therefore, 1s:—R;(W,—F)=10-1 x0-9 x 6,500 
-=59.085 lb. ft. During the 36 turns the rope is on the cyln- 
drical portion of the drum, the torque follows the sloping line 
Jkl, and when the drum hes made 36 turns the torque is 


R(W,—F+w,+1,) =10 {(0-9 x 6,500) + 2,850 +-3,975} 
= 126,750 lb. ft. 


When the rope is on the conical portion, the torque 1s 
determined by a construction similar to that used for the 
ascending side, using the pole 0,, and transferring the divided 
line te to sl. This gives the line dm. 

Hence. for the ascending side, the torque is represented by 


Fall-spred period ......... eee 52 seconds. Pos | 
Reterding spoed oo... eee eee eee 39 seconds, Pd au 
Loading period ................:.000 30 seconds. ) gur'ns oO — 
Orit put oo... cece eeeeseceseseeseeee LIA tons per hour. “ot; dp 
Drums. eelilito-conteel-.. 1048. dias to 20 ft. lia. freeing Cong 4 
iram Speed) siiicesescye.css oroa 55 revs.’ per min. s a 
Inertia of drums, &c. ............... 270.000 4a 
Inertie of motor..................66006. 27,000 ME 
Inertiz, of sheaves .................... 4.000 Aq 
Shez ves cus cicwssdestendsactecscgececs 12 ft. dias = 
PICHON 56452 trcieareens 10 per cent. of load and skips. i g 
A 


The drum is depicted in Fig. 42. 


BALANCED WINDING. 


Graphical Method of Determining Static Torque.— 
From the given data the length and weight of rope 
coiled on each section of the drum can be determined. 
For easy reference, these are tabulated below :— 


Section. Turns. Length of rope. Weight of rope. 
Completing cone.......... 40 ... 680 ft. ... 1,880 Ib. w 
Cone asaan. PEE SEER 4)... 1.890 ft. ... 5.670 Ib. w, 
Cylinder, First layer... 21 ... 1,325 ft. ... 3,975 1b. we 

ʻi Second layer 15 ... 950 ft. ... 2,850 Ib. as 
“urns per wind .... 76 Ideal rope ... 14,385 lb. 


The torque diagram will be drawn by the methods 
used for cylindrical and conical drums. * 

The drum profiles are superposed and plotted toa 
turn base, as shown in Fig. 43, and the apex 0, of 
the completing cone determined. 

Considering the loeded, or ascending, side. For 
the conical part of the drum the static moments are 
determined in precisely the same manner as that 
described in Example 5.¢ The line 0,0, is drawn 
us è base ata distance representing, to a convenient 
scale, the torque due to the loaded skip and ideal 
rope, as well as that required to overcome the 
friction of this side. This torque, denoted .by— 

Ri(W+HW.+F PT +w, +e) 
in Fig. 43, is equal to— 

10 (1-1(10,000-+6.500) + 14,385! =325,350 lb. ft., 
the friction on this side being taken as 10 per cent. of the weight 
of,the loaded skip. Taking into account the varying load, 
due to the winding-up of the rope, and the varying radius of 
the drum, as described in Example 4, we get the curve fe for 
the conical part of the drum. . 


03 
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Fic. 43.— G IAPHICAL METHOD OF DETERMINING STATIC TORQUE OF A WINDEB 


HAVING CYLINDRO-CoONICAL DRUMS. 


fehg, and for the descending side by jklm. By subtraction the 
resultant static torque npq is found. 


ARITHMETICAL METHOD,OF DETERMINING STATIC TORQUE. 


It is possible that some readers may prefer to plot the 
static-torque diagram without recourse to the rather elaborate 
graphical methed described above. The four curves depicted 
in Fig. 44 have been found by the arithmetical method, and 
combined to give the resultant static torque. 


OCTOBER 11, 1918. 


Loaded Skip.—Allowing 10 per cent. for friction, the torque 
linefabe for the loaded skip is drawn by determining two, or 
at most three, points on the curve. The key point is the 
commencement of the wind, when the drum redius is 5 ft. 
At this point the torque is— . 

Rock. Skip. Friction. Radius. 
(10,000 +-6,500— 1,650) x5 = 90,750 Ib. ft. 

When the drum has made 40 turns the rope begins to wind on 
the cylindrical portion of the drum, and during the next 21 
turns the drum radius is constant and equel to 10 ft. During 
this period, therefore, the torque is constant and equal to 
18,150 x 10=181,500 lb. ft. After 61 turns of the drum the 
rope begins to coil in 2 second layer on the cylindrical portion 
of 10-07 ft. radius. Hence, the torque is slightly increased to 
18,150 x 10-07 =182,500 Ib. ft. += 

Unloaded Skip.—The efective load is 0-9 x 6,500 =5,850 lb., 
and gt the beginning the torque is 5,850 x 10-07 =58,800 Ib. ft. 
After 36 turns the torque is 5,850 x 10=58,500 Ib. ft., and 
after 76 turns—that ix, when the unloaded skip has reached 
the bottom of the shaft —the torque is 5,850 x 5=29,250 Ib. ft. 
These points when plotted below the axis give the torque line 
def (Fig. 44), | 


4,170 ft. 
Drums... Cyl-con.10 ft.to20ft.dia. 
Friction. 0 per cent 


Co] 


STATIC TORQUE DIAGRAM DETERMINED BY THE ARITH- 
METICAL METHOD. 


Fic. 44.— 


\ : ; : 

Ascending Rope.—The weight of rope depending from the 
drum at 2 given instant can be found without difficulty, as 
also can the drum radius, and the torque is the product of the 
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+ 
two. During the first 40 turns both the rope weight and drum 
radius vary : the next 21 turns of rope are coiled on the drum 
at a constant redius—namely, 10 ft. During the sixty-second 
turn the drum radius is increased to 10-07 ft., at which value 
it remains constant till the end of the wind. The calculations 
are set out in the accompanying table :— 


____Determ “nation of Rope Torque (Ascending Side). 


; | Rope weight w. Deum redius R` S'orque wR. 

Instant. | lb. ft. aes 
Beginning of wind......... 12,510 JW | 62,600 
After iD turns 11,4351 6-25 71,500 
e ae aeaa 19,155 7-50 76,200 
E en 8,768 8°75 76,760 

a. er ee 6,840) | 10-0) 68,40. 
99 Gl 99 te ew am eese 2.865 10-00 | 28,650 
OR g EL es 2,676 10-07 26,947 

TO: Ge. ies 0 10°07 0 


= ns ee ee —— oe E 


The figures in the last column when plotted give the curve 
ghj, Fig. 44. 

Descending Rope.—It is evident that the figures for the 
ascending rope, if plotted below the axis and with the origin 
at the right instead of the left, can be used for finding the 
torque line, kli», due to the descending rope. 


Resultant Static Torgque.—By subtracting the negative 
moments from the positive moments the resultant static 
torque at any instant can be found. The curve np7, Fig. 44, 
shows the variation of the static torque throughout the wind. 


(To be conlinuel.) \ 


Modern Systems of Electric Trans- 
mission. 


In an article in the “ Electrjcal News,” Dr. E. P. Driver.and Mr. 
E. V. Pannell review some of the most extensive transmission 
systems in different parts of the world. Among thcs2 briefly dealt 
with are the installations of the Miss:ssippi River Power Co., the 
Cedars Rapids Line, the Tennessee Power Co. and the Pacific Light 
& Power Corpn. (U.S.A.); the Tata Hydro-Electric Co. (India) ; 
Victoria Falls & Transvaal Power Co. (S. Africa); the Lauchammer 
Co. (Saxony); the Lake Coleridge Development (New Zealand) ; 
the Inawashiro Hydro-Electric Co. (Japan). A feature of interest 
is the variety in practice in these different localities, which is aflected 
to a great extent by local conditions—e.g., the available coal and 
water-power, the proximity of industrial works, and the necessity 
in some cases of importing materials, such as structural steel. It 
will be noted that in the installations studied the pressure varies 
from 100 kv. to 150 kv., and the kilovolts per mile from 0-57 to 2:32. 
The data are assembled in the following table, which is of considerable 
general interest :— 


| | | st ors. Specing. 
Syst | Kilo | eae | Kv. per eae! K.v.2. | Amps. E | peeing 
system. : ance, | ', 7 per per : . , 

! yous Miles. | Mile. Meterial. i circuit. | sq. in. cH | oe Inches a 
Pacihe Light Power. 130 E T — = ESRAR 
Pacific Light & Power ... 130 241 (0-62 Aluminium-steel | 368,000 | 30.000 400 c-il | 16:7-13 6 210 1-40 
Southern Sierras Power... 140 238 0-59 5 „ | 211,000] 4,200: Led 6 | 234 134 oni 
Commonwealth Power... 140 | 245 0:57 Copper nasses! 105,€00| 15,000 , 750 10 ' 140 | 144 1-03 
Utah Power & Light PET 130 136 0:96 as eee 250,000 12,000 270 01] 143-118 | 156 T 
Tennessee Power ......... 125 140 ():89 i eget 133,100} 10,000 440 7-8 : 180-156 126 Lol 
Inawashiro Power ......... 115 144 0-80 a 198,000} 28,000 | £00 Pig aaa “on T 
Pecsific Gas & Electric 110 110 1-00 Alum.-Copper 167,800 | 13,00) 525 7-8 | 157-137" 12¢ 1-09 

Mississippi River Power .. 110 144 | 076 Copper ............| 300,000 | 36,000 810 7-8 | 157-137! 129 1-09 
Hydro- lec. Power Comi ?10 229 0:48 Al.-steel-copper | 212,000) 22,C00 ' 700 2-10 , 13°7-11-0 128 1-16 
Chile Exploration ......... LO 86 | 128 | Copper n.s... 167,800] 20,000 | 810 | 4-5 | 275-220] 155 | 1-41 
Alaebamæ Power............ 110 leu 0-73 ee eee 133.1001 18,000 | 900 EEP S oe 
Georgia Ry. & Power...) 110 90 1-22 yo) 912’000] 25,000 | 750 | E-5 oo ag ll ate 
Cedars Rapids Mfg. ...... 110 70 1:57 Aluminium-steel | 300,000| 36,000 ` 810 &-8 : 138 120 1-09 
Mexicen Northern......... i Ate 158 0-70 | Aluminium ...... 212000! 11,000 | 350 or ie 1904 180 m 
Sierre & Sen Frencisco...! lot 138 0:75 Copper witkctincaees 133,100] 14,000 | 740 s-5 | 20:8 96 0-92 
Great Western Power ..., 100 154 | 0-65 r ...] 167,800} 25,000 | 1,100 5 | 200 | 120 | 1-20 
Yata Hydroelectric ..,... | 100 43 2-32 she - Sateen ees .| 121,000] 20,000 | 1,360 -7 | 166-143 | 126 1-26 
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Telephone. City 9853 (4 lines). Telegrams: “* Benbrotric Fleet London.” 


Labour After the War. 


Those who attended Sir ALBERT STANLEY'S Address to 
the Industrial Reconstruction Council last week had the 
advantage of hearinga remarkable pronouncement by Mr. 
G. N. BARNES, M.P. Asis well known, Mr. BarRNEs. who 
is a membcr of tho War Cabinet, has alwavs taken a broad- 
minded view of Labour questionsand of the relations that 
ought to exist between Capital and Labour. In the course 
of a few minutes he dealt with a series of points which are 
of such imyortance to Labour that we feel they should 
receive more than a casual referenc:. 

Mr. Barnes dealt with three important aspects. The first 
may be described as the attitude of the workman. In the 
future it is desirable that he should have a greater interest 
in his work than hitherto. With the means by which this 
may be secured we cannot deal in the present article, as the 
question is far too elaborate ; but, briefly, it mav be said 
that the Whitley Report is a step in this direction, and there 
is a strong movement at the present time to enable the 
worker to have a greater interest and a larger say in his 
employment. The great desideratum is that the worker 
should adopt a different attitude of mind, and realise that 
he can, in conjunction with his employer, serve the com- 
munity at large. This national service is impossible if the 

‘ca’ canny’ frame of mind is adopted, which, as stated 
by Mr. Barnes, can only be bad for both employer and 
employed. 

The second point is the absglute necessity for increased 
production. It is quite impossible to put back the hands 
of the clock. The state of affairs at the present time is 
entirely different from what it was four vears ago, and we 
agree with Mr. Barnes that, even if it were possible to go 
back to the old order,it would be bad even for trade unic nists 
to revert to the policy of restriction of output. If that is 
so, however, what is to be said about the Trade Union con- 
ditions, which the Government have undertaken to rein- 
state? The promise was definitely made, and cannot 
lightly be set on one side. The view of Mr. Barnes is that, 
since it is undesirable to revert to the fermer state of things, 
the trade unions should strike a bargain with the Govern- 
ment over the matter, and that this bargain should be based 
on three demands. The first would be for a shorter working 
day. With this view we are entirely in agreement. It is 
well known that the 54 hours week, which means starting 
at six o'clock in the morning, leads to inefficient work before 
breakfast. The worker starts work on an empty stomach, 
and, during the winter, gencrally under bad conditions ; 
and he then stops work for an uncomfortable breakfast at, 
sav, eight c’clock. Work carried out under these coni 
ditions can only be inefficient, and yet the employer is 
content not only to pay fer time which is not well spent, 
but which has a bad effect upon the mental attitude of the 
worker for the rest of the dav. A number of firms now 
realise that it is far better to have a 48-hour week and to 
start work after breakfast, with only one break in the day ; 
but this attitude is by no means universal. The second 
point made by Mr. Barnes was that unfair competition 
between emplovers by means of different rates of wages 
should be stopped ; and, lastlv, that there should ke stan- 
dard rates of wages. These two points really go together. 
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There is no great difficulty in fixing standard rates of wages 
for a town, or fora district ; but it is a much mere difficult 
matter to fix standard rates for a country as a whole, cr for 
town and country alike. The cost of living in towns is 
higher than in the country, and consequently in towns 
higher wi ges are expected. For this reason it is possible 
for country firms to quote lower prices than firms in towns, 
and it is difficult to see how this can be avcided. 

The third point to which Mr. BARNES re:erred was 
security cf employment. The feeling that a week's notice 
mav be served at anv time, and that the worker may find 
himself out of employment through variations in the state 
of trade, must necessarily cause a teeling of anxiety. and it 
is highly desirable that this should be avoided. At the 
same time, it is difficult to know what remedy to propose. 
Mr. BarNeEs is in favour of the view that when a man cannot 
be employed for lack cf work the Government should pro- 
vide either work or alimony. We do not know that this 
is really a good solution, for it means that when trade is 
bad taxation must be heavier in order to provide the 
necessary alimony, and consequently the effect of bad trade 
must be still more acutely felt. We think it would be better 
for the various industries concerned to provide in times of 
prosperity a fund (possibly as an excess profits tax) which 
might be used for the workers in davs of adversity. This 
might, if necessary, be supplemented by the Government, 
though we are far from anxious to suggest a general exten- 
sion of Government control. 

These are all very important questions, and we are glad 
that Mr. Barves has the courage to express his opinions. 
We believe they are shared by mest ot the more responsible 
Labour leaders. What we very much fear, however. is that 
they are n. t shared by the rank and file. For example, Mr. 
BaRNEs is the late secretary of the Amalgamated Society 
of Engineers. Will the rank and file of that union subscribe 
to his views? We fear not. Yet the only reason. so far as 
we are aware, why his views should not carry conviction 1s 
that the rank and file are not sufficiently educated in these 
economic questions. That being so, we feel that the 
Councils cf the various Trade Unions should carry out an 
educational campaign. It is nct sufficient for the rank and 
file to prosest that the leaders are out of touch with them. 
If the leaders have come to see things differently. this is 
due to their more intimate contact with the varicus con- 
ditions that control industry. That being so, let t hese con- 
ditions be made better known te the rank and file; let 
the Trade Union Councils realise their respensibilities, and 
let them provide this very necessary education. 


Review. 
peu 
Mathematics for Engineers. Part I. By W. N. Rose, B.Se. 
don; Chapman & Hall.) Pp. xiv.+510. 8s. 6d. net. 

It must require considerable courage in these davs to place 
a book of the ebove type on the merket, for there are many 
excellent books of 2 similar nature there already. The author 
has given it the title “ Mathematics for Engineers.” instead of 
the more usual “ Practical Mathematics.” If engineers are 
to be taught mathematics at all, or if they are to make intelli- 
gent application of the subject to engineering, then the best 
method seems to be to undergo a thorough training in pure 
mathematics from professional mathematician “Although 
much excellent work is done and much nethenatica encourage- 
ment has heen given tostudents who would otherwise, perhaps, 
have become feinthearted on the way, by the introduction 
of the so-called * Practical Mathematics,” vet from our ex- 
perience of some years’ teaching, the foundations laid seem to 
be insecure and the student's judgment not reliable. 


(Lone 
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all, technique is required in mathematics, as in other things, 
-and the technique acquired from this kind of teaching is often 
faulty. 

In the particular book before us, we must sav that the sub- 
ject is excellently done. The examples are exceedingly 
numerous and ofa very practical nature, and the book work is 
sound without erring on the side of over-elaboration. Many 
types of engineering applications are given here, which one 
does not usually come across in books of a similar nature.pub- 
lished before. There is a verv good chapter on the calculation 
of earthwork volumes. and another on the plotting of difficult 
curve equations, included in the latter being temperature 
entropy diagrams and the construction of these for engines other 
than steam. There is also a very useful chapter giving the 
construction of practical charts, a thing very convenient. for 
the design or drawing office, we should imagine. The remainder 
of the book is on more or less conventional lines as far as the 
treatment is concerned. The usual amount of algebra, 
trigonometry and mensuration is done, and sufficient for the 
student to commence studies in the calculus. This, and the 
higher portions of the work generallv, the author proposes to 
-do in a second volume, though the fundamental idea of differ- 
entiation is introduced here in the work on limiting values of 
algebraic expressions. In finding the constants from a curve 
which is supposed to be of the form y =a +-br*, or y=b(r+a)", 
&c., we think that it is better to make use of the calculus, and 
hence such curves would find a better place in the next volume. 
The examples throughout ere of an eminently practical char- 
acter, and the use of this book would well repay even one who 
has had a good training in matheniatics of the more orthodox 


type. H.C. K. 
Correspondence. 
' PATENT LAW REFORM. 
TO THE EDITOR OF THE ELECTRICIAN. 
SIR: 


“ We ought to have the same Patent Laws as America. 
We ought also to have an Empire Patent. With all the 
Overseas Representatives here, this could easily be ar- 
ranged.’—Vide Sir Robert Hadfield, Bart., in Morning 
Press, Sept, 26, 1918. 

Returning once more to this subject, might I ask vour 
support in impressing upon the deputation, which is to wait 
on the President of the Board of Trade almost directly, to 
make the above suggestions its principal text. when there is 
‘a possibility of some practical good being accomplished. 
In addition, a comprehensive and sound report by the Insti- 
tution of Electrical Engineers has been accepted by the 
conferences which have been held as forming the basis for the 
criticism of proposed two new Bills coming before Parliament. 

The report justly points out by inference that patents are 
granted to reward inventors and that thev should not be 
subject to conditions which simply amount to the legalisation 
of robbery. 

The requirement of compulsory working is, of course, not 
‘a modern requirement at all. J believe it is found in Letters 
Patent, granted in the reign of Charles I., if not earlier. The 
philosophy of the subject is at least as old as the French 
Revolution, but surely by this time we ought to have got a 
long way from that ? The whole doctrine is, however, in my 
Opinion, based on a fallacv. It is enough to point out that 
when the Act of 1907 was passed, Mr. Lloyd George and others 
exulted over the circumstance that Germans were going to be 
compelled to put up factories in Great Britain. In actual 
fact, the Act did not have anything like the effect that it was 
alleged to have. The point is, however, that in so far as the 
Act may have led to the establishment of factories by Germans 
in this country, it simply led to the introduction of a number 
of verv highly undesirable people. It will probably take us 
a long time to eliminate the undesirable element for which 

we have to thank the Act of 1907. Do we want to compel 
the Germans to come over here ? If we do, then let us have 
Compulsory working or for that matter compulsory immigra- 
tion. If we do not want them. then for Héaven's sake don’t 
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let us invite them, as most certainly those compulsory working 
clauses in the proposed new Bills do. As regards the present 
obnoxious Renewal Fees, these ought in any case to be materi- 
ally reduced ; but, beyond all that, there is no provision in 
the proposed new Patent Bill for the establishment of. an 
official search throug) prior literature other than British Patent 
Speeifications, which, of course, after all, leaves any so-called 
official search a mere farce. 

What is the matter with the American patent system ? 
Under it, these objections are eliminated, there are no renewal 
fees, no compulsory working, but no patent is granted unless 
it can stand a world’s search: in comparison, the existing 
American system has stood the test of nearly a century, has 
encouraged invention, and has been eminently successful, and 
possibly its only objection is that its anything but German ! ! 

In the same period of time we in Britain have had numerous 
Patent Acts, mostly on German lines, and not one of them 
has been worth a cent. so far as the encouragement of inven- 
tion and progress is concerned, as the report of the Electrical 
Institution for the guidance of the deputation and the Board 
of Trade clearly shows. 

I therefore continue to be in full agreement with Sir Robert 
Hadfield in advocating the adoption of similar patent laws 
as the United States, under a democratic British Empire 
patent system, and in abjuring anything approaching German 
lines of procedure.—I am, &c., 

Leigh-on-Sea, Oct. 3. JAMES KEITH. 


THE ELECTRICAL TRADES UNION AND THE E.P.E.A. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: I shall be obliged if you will allow me the hospitality 
of your columns to draw the attention of all technical staff 
engineers engaged in the electricity supply industrv, or in the 
generation, transmission, distribution or utilisation of electrical 
energy in private plants to the enclosed letter. 

To safeguard their own interests, I suggest that these 
engineers should support the &.P.B.A. and should write out, 
sign, and send to me the following memorial. whether they are 
members of the E.P.4.A. or not :— 

I, the undersigned, holding the position of 

in the deire to register a 

protest against the outrageous attitude of the Electrical Trades 

Union as evidenced by a letter of the London District Secretary of 

the E.T.U., dated Oct. 2, 1918, and their claim to represent the 

interests of the executive and supervisory cfficers of the olectricity 
supply industry. 

It is my emphatic desire that anv matters ad-cting tho interests 
of technical staff engineers in the industry should be negotiated with 
the Government and all other authoritics by the Electrical Power 

~ Engineers’ Association. 
I am. &c., 
W. ARTHUR JONES. 
Hon. Ger-eral Secretary Electrical Power 


Lonaon, Oct. 7. Engineers’ Association. 


The following is the letter to which referenc: is made :— 
ELECYRICAL TRADES UNION. 

London District Committec. District Office, 

76, Grays’ Inn-road, London, E.C. 1. 
To Mr. Oct. 2, 1918. 
DEAR SIR AND BROTHER, 

It has ben brought to my notice that you intend running out of the 
Electrical Trades Union, and joining this bogus organisation, the 
E.P. E.A. 

Before you do this should like to draw your attention to the position. 
We have been for a considerable period—and at considerable expense— 
drawing up working conditions for men employed in electricity under- 
takings in the London area. You, in addition to every other man in 
the indastry, will materially benefit through our efforts, 

Altogether apart from this you have up till now benefited to the 
extent of 23s. 6d. plus 12} per cent. on all wages earned, got simply 
through the efforts of the Electrical Trades Union. and if you run ont 
of this Electrical Trades Union then you will go out of the electrical 
industry as far as London is concerned. | 

We are going to make it absolutely impossible for any man who is a 
member of this bogus Trade Union (the E.P.E.A.) to get a living in our 
industry in the London district. 

Sincerely trust, therefore, that you will re-consider your position. 

Yours fraternally, 
(Signed) W. J. WEBB, 
London District Secretary, 
pp. LFW. 
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The * Key” Industries Exhibition. 


— 


Last Monday the * Key“ Industries Exhibition, promoted by 
t^e Tariff Reform League, was opened, in the absence of Mr. Austen 
Chamberlain, by Mr. H. J. Mackinder, M.P., chairman of the League. 
The exhibition, which is free from the ordinary political programme 
of the League, has been organised with a view to calling popular 
attention to the importance of “ key ” industries, so that it may be 
more generally realised how important such industries are to the 
good of the country. The exhibition will remain open until the 
22nd inst., when it will be taken to Manchester, Birmingham and 
other provincial centres, 

Quite as instructive as the exhibition itself is the handbook, 
which contains a number of articles. The first is on “ The Keys of 
Industry,” by Mr. H. J. Mackinder, and deals with the subject in a 
general wav. The second is by Dr. E. F. Ehrhardt and Mr. A. Edge, 
on the subject of ©“ Coal Tar Dyes.” It is shown how enormously 
the dye industry has developed in Germany, and that it was lost 
to this country through lagk of research. Whatever may be the 
position at the present day, in those days research was not appre- 
ciated in this country as it was in Germany. Other articles deal 
with various ©“ key “ industries, many of these being connected with 
minerals. For example, there is tungsten. In a remarkable 
diagram, of which there are many similar in he handbook, it is 
shown how largely we depended upon Germany for this metal, 
although 40 per cent. of it is mined in the British Empire. At the 
outbreak of war we had only three months’ supply of an article 
which was indispensable to the manufacture of armour plates and 
projectiles. On the other hand, it is estimated that Germany 
entered the war with 10 vears’ supply of wolfram ore on hand. 
The position is now very much altered, and in 1916 we controlled 

and acquired over two- thirds of the world’s supply of the ore. In 
the case of spelter we were also dependent upon Germany owing to 
the German Zine Trust. Similarly the Canadian nickel mines were 
worked by the International Nickel Co., an off-shoot of the German 
metal combine. For manganese and lead we were similarly de- 
pentlent upon German supplies. In the case of monazite sand the 
principal deposits are in Brazil and at Travancore. The latter 
deposits were handled by an apparently English Co., but there was 
a predominant German control, so that the whole of the output was 
taken by the German thorium manufacturers. The position of the 
magneto industry is well known to our readers, as also that of 
chemical and optical glass and electric light carbons. Other articles 
deal with carbon, rubber, and hot metal pressings. 

There are a number of striking exhibits, and among the exhibitors 
we notice the following: Abbott, Anderson & Abbott, British 
Aluminium Co., British Ever Ready Co., British Ignition Apparatus 
Association, British Laboratory Ware Association, British Lighting 
& Ignition Co., Duram, Ltd., Erinoid, Ltd.. General Electric Co., 
Hadfields, Ltd., London Electric Wire Co. & Smiths, Micanite and 
Insulators Co., Newton & Wright, Silica Syndicate, Thermo Electric 
Ore Reduction Corpn., Thermal Sy ndicate, Thermit, Ltd., Vickers, 
Ltd., Vulco Drv Battery Co.. and Henry Wiggin & Co. 

The Tariff Reform League are to be congratulated upon organising 
an exhibition which should be of marked educational value. 


The Labour Outlook.* 


(BY OUR LABOUR CORRESPONDENT.) 


A short time ago I alluded to the Report of the Adult Education 
Committee, and promised to return to the question of the education 
of adults. It is becoming more and more widely appreciated 
amonyst the organised workers that the realisation of their aspira- 
tions depend upon education ; not primary, it should be observed, 
upon fechnieal education, but upon that broader education which 
gives power and understanding. 

The modern movement may be conveniently described as taking 
its rise with the foundation of the Workers’ Educational Association 
in 1903, though pioneer movements have done much to break u p the 
ground during the 19th century. The Association was started by a 
small group of working people for the promotion of higher education 
amongst the working res It is now a large organisation, con- 
sisting of affiliated societies, such as trade unions, other working 
class organisations and educational bodies on the one hand, and 
individual members on the other. The W.E.A., as it is called. is 
governed by a Central Council representative of national organisa- 
tions and the constituent districts of the Association. The majority 


* We do not necessarily endorse ‘the views expressed bv our Corre 
spondent, although we are pleased to give space for their publicaticn.— 
En. E. 
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of the districts have full time secretaries. The district is governed 
by a Council, representative of affiliated organisations, branches and. 
individuals, The branches, which are now widely xecattered over 
the country, are governed in the same democratic fashion by the 
trade union branches, co-operative and other bodies and individual 
The Parliamentary Committee of the 
Trade Union Congress and the Co-operative Union, representing the 
trade union and co-operative movements, are affiliated to the 
Association. : 

The Association carries on educational work by organising and 
providing classes, study circles, lectures and conferences; but it has 
gone beyond this, and has induced every university in the country 
to set up a Joint Committee, composed of members of the university 
on the one side and working class representatives on the other. 
These Joint Committees organise and provide what are called 
University Tutorial Classes. The teachers are approved by both the 
university and the classes themselves, who, in co-o) erztion with the 
tutors, decide their own programme of study. The classes are 
inspected by the Board of Education and receive Government grant. 
The subjects studied are for the most part industrial history, econo- 
mics, political science and philosophy, though there are classes in 
liter ature and national science. The classes run for three years, and 
students are required to do written work. These classes in the 
aggregate are in the nature of a great working class university, and 
represent the higher water mark of working-class education. 

But this does not by any means exhaust the educational work 
which is being carried on in working class circles. In 1899 Ruskin 
College was founded in Oxford, and thither went before the war 
trade. unionists and co-operators, often provided with scholarships 
by their organisations. They lived in the college usually for a year, 
and, in addition to lecturers and assistance from the staff of the 
college, the students obtained great help from prominent Oxford 
dons. In 1909 there was a schism in the college, and a number of 
reactionary spirits broke away and founded the Central Labour 
College. This labour institution has extended its work, and now 
arranges classes in economic and social subjects in the provinces. 
Its outlook is definitely Socialistic, and it has carried on a campaign 
against the Workers’ Educational Association on the ground that 
‘impartial ” education is capitalist education. The C.L.C. stands 
for class-conscious education. 
Miners’ Federation and the National Union of Ratlwayinen. 

The Adult Schools and Co-operative bodies also carry on a good 
deal of educational work, and many of them are afhliated to the 


Workers’ Educational Association, which, amongst other activities. 


provides lecturers ana teachers for other organisations. The war 
has in some degree interfered with the educational movement. The 
young men have for the most part. joined the colours. The keenest 


students, however, have carried their enthusiasm into the Army,. 


and in Y.M.C.A. huts and elsewhere reading and discussion has been 
carried on. Now that the War Office is undertaking a large educa- 


tional scheme, with a tiew to education during the period prior to- 


demobilisation. a considerable development may be expected. In 
spite of difficulties, the movement at home has gained in many ways, 
and the number of classes has fallen less than proportionately t to the 
loss of members. In some areas the members of non-educational 
classes has actually increased during the period of the war. A very 
significant development was the summer school beld at Oxford 
during the past summer, under the auspices of Ruskin College, when 
over 70 organisers of the Workers’ Union went. into residence for a 
fortnight te study political science and industrial problems. 

The educational movement is young as vet, and its influence has 
hardly begun to be felt. The vounger men, who are gaining most 
from it, have not vet entered into their heritage. But working class 
movements are realising the importance of education, and those who 
have given up their evenings to study are, by force of superior Know- 
ledge, their wider outlook and dev eloped capacity. gradually winning 
for themselves places of responsibilitv. Instead of desiring that they 
themselves should advance personally, these students are more con- 
cerned that the working classes should advance. There is a growing 
desire to understand political, social and economic questions in order 
that what is evil in society may be cast out. and so that democracy 
may be fully realised. It is the social impulse behind the educa- 
tional movement which renders its success inevitable in the long run. 
As vet the movement touches but a minority, though a growing 
minority. After the war it will undoubtedly develop, with results 
which will be at ence profound and far reaching. 


Books Received. 


(Copies of the undermentioned works can be had from THe Evecrrician O7Ffcas, on 
r2ceiptofrublished price plus px stage.) 


‘ Applications of Electrolysis in Chemical Industry.” by A. J. Hale, 
B.Se. (London: Longmans, Green & Co.) Pp. ix.-+ 148. 7g Gd. net, 


It is supported by the South Wales. 
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Boiler House and Engine Room 
Efficiency. 


It is frequently suggested that there is as much to be saved in the 
engine room as in the boiler house of e modern power plent. In both 
cases improved thermal efficiency is assured by increasing the tempera- 
ture range, irrespective of the size of the units. Even with wer-time, 
low-grade coals, high in ash, boiler-house efficiency mey be raised to the 
maximum and msnual labour elimineted, with resulting savings, by 
merely adopting fully automatic stokers with furnace settings suited for 
continuous higo-tempereture combustion. On the other hand, any 


Fic. 1.— VIEW or ERITH-RIL:Y STOKER, SHOWING CONSTRUCTION, 


materic! increase of steam temperature involves entirely new plant of 
very costly construction ; such plent is unprocurable under war con- 
ditions, whereby out put is limited to boiler plant, turbo-generetors, &c., 
of standardised typos. j 

Some electricity stations, under favourable condensing conditions end 
with high load factors due to bulk supply, are able to maintain in prac- 
tice 12 lb. steam on 14 Ib. good cozl—sey 20,000 B.Th.U. per kilowatt- 
hour, or 17 per cent. thermal efficiency. Here steem is used at norme] 


(l 
COMBUSTION WIvil 


Fic. 2.—PHoTOGRAPA SHOWING, SHORT FLAME 
ErITH-RILwy STOKER. 


pessure gend sup2rheat not exceeding 60°F. tote! temperature. Standar- 
dised plant is employed, end thus the pre-war inst2'lstion cost was only 
about £12 per kilowatt instelled. Allowing for differences in load fecto” 
ead in condensing conditions, there is no reason way corresponding 
therms! efficiency should not be maintained in eny central station 
having modern turbo-generetors and wet2r-tube boilers; but un- 
doubtedly small units involve larger capite! charges end higher upkeep 
and wezes cherges than e, few large units of seme tote! output enpacity. 
To take an extreme case, 2 109 kw. locomobile set, comprising 2 cylin. 
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drical loco-type boiler with two-stage superheater end e compound 
condensing engine, can give a thermal efficiency leaving very small scope 
for improvement ; but for commercial reasons such small units could not 
be seriously considered. An interesting cese is the small boiler, 3,180 sq. 
ft. heating surface, with stoker, superheeter, economiser and induced 
draught fen, supplying è 1,500 kw. turbo-yenerator ct Rugby, with steam 
at 350 lb. pressure with superheat to 700 deg. With 28! in. vacuum, 
a 10-hour full-load test showed 1-83 Ib. 11,000 B.T.U. coal, 20,000 B.T.U. 
or 11-2 lb. steam per kilowatt-hour, or 17 per cent. overs! efficiency ; 
but this test figure excludes the power for auxilieries. WithJthe same 
steam pressure of 350 1b., but with still higher superheet to 750°F., a 
5,000 kw. plant of same type is guarenteed for 10-2 Ib. stem per kilowatt- 
hour. But it is doubtful if the high cost ond high upkeep of such plants 
will prove commercially justified. 

J As regards boiler plant, high thermal efficiency is consistent’ with low 
capital costs and low upkeep. 'i'he first essential for meinteining 12 to 
14 per cent. ((O.—viz., continuous high-temperature combustion—is to 
eliminate perishable brick arches. ‘These are never used with self- 
cleaning multiple-retort underfeed stokers, wherein the fuel iscoked in 
the lower lever of the thick fire bed, while the high-temperature zone 
of combustion is not in contest with metel; but in the upper layer of 
incendescent fuel, which forms its own combustion arch, smokelessly 
completing combustion et eboat 3,000°F. in the upper pert of the fuel 
bed, so that the products of complete combustion impect much of their 
heet by direct radiation to the boiler tubes, thereby assuring excellent 
circulation. Such self-cleezning multiple-retort underfeed stokers feed 
the coal, clean the fires end discharge the incombustible esh in a regular 
stream without eny manus! labour. ‘iney are assembled from stan- 
dardised retort units, and thus identice! results are essured with 2 given 
surface area, irrespective of the size ead number of boilers employed to 
secure it. 

'i'he photograph reproduced herewith shows the luminous. intense, 
short-flame combustion et Hull Corporation electricity works; this 
photograph was taken through the side-we'l furnace-inspection door. 
‘Iwo tons of 9,500 B.¥.U. low-grade slack ere consumed per hour on their 
nine-retort Erith- Riley stoker on Stirling boiler; they have seven-retort 

erith- Riley stokers on other boilers. Their fourth order is for a new 
nine-retort high-duty Erith-Riley stoker for a large new boiler, having 
33 per cent. extre capacity in all sizes, with 2) ft. extra depth of furnace, 
but equelly devoid of arches. This edded stoker capacity assures full 
boiler rating with the very poor gredes of coels now delivered to most 
electricity stations ; for such fuels the continuous, automatic cleaning 
is invaluable. Fig 1 shows the stoker itself. 
FA Four 12-retort Erith-Riley stokers, ee:h 20 ft. wide, end equally 
requiring no erches, are being supplied to the Bow power stetion of the 
Charing Cross Electricity Supply Co. Both et Hull and £b Bow the 
feed water is heeted by euxiliery exhaust. As the efficient combustion 
minimises the waste heat in exit geses, the chimney suffices for suction 
draught, and the cost end upkeep of economiser and induced draught fan 
The same practice is followed in many other plants using 
multiple-retort stokers with archless furnace settings, elthough the 
economiser could save 5 per cent. under such conditions of maximum 
boiler efficiency, and is therefore justified where the price of fuel is high. 
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APPLICATIONS FOR PATENTS. 


Nore. —Names within parentheses,are those of communicators of tnvent/ans. 


August 12. 1918. 
13.038 & 13.045 FARTHINS, RAILins & WINsTANIEYS. Electrical heating apparatus. 
13.049 B. T.-H. Co. (G.E. Co.) Controling alte-nating currents. 
13.050 ARMSTRONG, WHitwortda & Cò.. CatcKos & Taain, Electric signal'ingal appa- 
Tatus. 
13.080 W. T. Hen Ley’'s Te! 
energy. _ l 
12.090 Soc. ANON. CES Etar. L. Brertot. Electric installations. 
August 13, 1918. 


13.104 CoLtie. Means for making temporary connections with electric supply cables. 
12,105 FeEarNnLey & WILKINSON, Current collectors for electric vehicles, 
13.120 Kinc. Junction box for armoured cabies. 
13.125 Futter AccumtuLator Co & Werca. Vents for electric accumulators. 
13.151 Sarrames, Bath for electrclytic tiaming. (27 9 17, Switzerland.) 
12.156 Broxam. (Rucsisthe A.G. L. M. Ercesin & Co.) E!ctricaiy operating me- 
chanisms from a distance 
12.167 Baown. Vatrible electric resistances, &c 
August 14. 19:3. 


srapa Works Co. & Grover. Distribution cf electrical 


(23 11:17, France.) 


13.187 Jorn. Batteries. 

13.203 Liters. Rectifyine alternating currents. (14 8 17. France) 

13 297 & 106.298 B. T.-H. Co.. Hastin cs & Mysty. tarting devices for a.c. machines, 
13235 Eisensters. High-freiuency alternat rs. : 

13.231 Gugss. Electrically separating nicxe’ from copper. 


“Aueust 15, 1918. 


13 232 Benar>-Barseir ET Tureuns & G&asat. 
laying artillery projectors. Ñc. 
13.234 BrousiamM. (Deutsch.) X-ray apparatus. 
Auzust 16. 1918. 
Measuring average maximum demand in k.v.a. from a.c. 


Electrically cperated device for 


13.314 Howapra & JEVson. 
Supp.y. 

13.321 Western E ects Co, High-frequency siga.ting. 

13.325 SvityH. Cochne armatures 

13.340 B.T.-H. Co. (G.E. Co.) E'ectrically-operated fuel valves. 

13,399 ErectroLyTic Zinc Co. Treatment cf zinc solutions preparatory to recovery by 
electro denosition. (17 8 17. Austratia.) 

13,371 AccumuL..toRS (LTD.) & Hunter. Portable batteries. 
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August 17, 1918. 


13.289 Futter AccumuLaTtOR Co. & WercH. Vents for electric accumulators. 
13.390 FuLLer ACCUMULATOR Co. & Werc. Electric safety lamps. 

13.411 Etpuick. Electrically ignited lighting device. 

13.417 Latcur. Telephone apparatus. (18 8 17, France.) 


August 19, 1918. 


13,455 SvENSKA AKTIEBOLAGET GASACCUMULAT?-R. 
telegrarhy. (14 9°17. Sweden.) 
13.459 T. Gunn Lro.) & TiseLes. Electric burglar alarms. 
13,473 & tee Remy EvectricCo. Regulatois for dynamo electric machines. (19 7:17, 
©.) 
13.476 Perss. 
13.477 Press. 


13.495 PEDER & PERRY. 
12.499 CLARKE. 


Hammer interrupters for radic- 


Electrical ignition systems. 
Energiser circuits. 
Augus: 20; 1918. 
Combined ele:tric switch and starter panels. 
Directive Wireless telegraphy. 
13.510 Ritter. Signaling on primaries of telegraph or telephone phantom circuits 
15.618 Wart. Alternating-current generators 
13.520 JORGENSEN. Combination light and electrical heating apparatus, (208 17,.Norway). 
13.821 Maes. (Splitdo:f Electrical Co.’ Ignition devices. 
12,534 Breeze. Vibrating decelerating relays. 
13.536 Exits. (Adeock.: Determining direction of distant sources of electric macnetic 
Wireless radiation. 


13539 Kins. (Chkliar & Theodor.) Portable electric lamps. 


August 21, 1918. 


12.544 Grasons. Dynamos for arc weldine. 

13.549 Noaton & Ropinson. Fuse distribution box. 

13.056 Bruce. Production of radiographie photos kinematographically. 

3578 Taylor. Automatic telephone systerns. 

13.533 Britiso L.M. Ericsson M'o., Cò., & Brookes. 
ignition in internal combustion erzines. 

12.607 HoornacLe. Treating gases and vapours electrically. 

13.614 Broxam. (Russische A.G. L.M. Ericsson & Co.) Operating distant devices by 
electromagnetic waves. 


Maeneto-electric machines for 


Auzust 22, 1918. 


13,633 Rooney ENGINEERING Co. & AN>rews. Apparatus for sending messages in 
Morse alphatet. 

13.642 Jascowitz & RosenBavm. Cleining metals by electrolysis. 

16.653 MeeK & Turguano. Electrically-hested balloons. 

13.698 ALEXaANncerR, Imeaey & Vint. Electrical device for indicatine temnerature of 
electrically-heated stee! before quenching to obtain correct hardening. 


August 23, 1918. 


12,717 McLean. Electric adapters. &c. 

0,722 BROOK & Hirst. Trip switches for controlling electric circuits. 
12.733 & 13,734 Quain. Electric heaters. 

13.747 WestincHoUseE ELectric & Mro. Co. Turbine. (18 1017, U.S; 
13,782 B.T.-H. C2.. CroucyH, Taytor & WHITAKER. Alternating-curren* 

electric machines. 

13.756 Tver & Co. & LEAKE. Electrical instruments for signalling on railways. 
13,767 Harrow. Electrical relays. (28817. U.S.) 


August 24. 1918. 


13.791 AUTOMATIC TELEFHCNE Mre. Co. & Savin. 
telephone systems. &c. 
13.810 Penty. Electrica! synchronising pear for aeroplane guns, &c. 
August 26, 1918. 


13,870 Fessennoen. Means for receiving impulses and ascertaining their direction. 


(16.817, U.S.) 
13,880 FessenpEN. Submarine signalling. (20 7°17, U.S.) 


August 27. 1918. 
Electric cigar or pipe ughter. 
Transformers, 
Standards or supports for electric lamps 
Means for supporting electrical conductors. 
Magneto motor, 
August 28, 1918, 


13.961 Vire. Motor starters, rheostats. &c. 
13.975 Downen & Saursos. Trolley heads of electrically propelled vehicles. 
13.984 Soc. Taco Gearitr Var CyHtsone & Reoont. Manufacture of naturai graphite 
electrodes, (^ 3 18, Italy.) 
13.986 Lyster, Russ, Newton & Wricut. Electric switches. 
13.988 Piazzi. Edison lamp holders. (28 8 17, Italy.) 
August 29. 1918. 
14.020 Leve Refector and heat accumulator for gas and e'ectric iighting and heating. 
14038 ALLoy WELuiINe Processes, Lro, Choking coils. 
14°40 GARRARD, RAILING & Witscon. Cut-outs. 
14.043 & 10,404 EcoixToN & Lucas. Electric signalling lamps. 
14045 Enwarpos & Lucas. Electric switches. 
14058 Wane. (Suilivan Machinery Co.) Coa!-cutting machines. 
Aueust 30, 1918. 


14.078 Britisn THowson-Houstoy Co. & TAYLOP. 

14.079 Keene. Electric furnaces, (5917. U.S.) 

14.087 CARDWELL. Printing telegraphs. 

14.106 JuncrerR. Primary galvanic batteries with unalterabie electrolyte. 
Sweden.) 

14.114 Eowarns & Lucas. 


dynamc- 


Selecting switches for automatic 


13,907 RorgRTS. 
13.923 FERRANTI. 
13.934 Wi:sox. 
2.030 WiItson, 
13,940 SucHSSTAWER, 


Dynamo-electric machines. 


(4917, 


iug and socket conne:tions for e lectric circuits. 
August 31, 1918. 


14.144 RunpLe & Warto. Utilisation of currents produced in the earth. 

14,148 Bopman. Electric lamp holders. 

14.154 Broors & H tt. Controlling switches of combined ammeters and voltmeters. 
14.155 Simmonps. Appliance for engaging conductor with troliey sheave. 

14.160 Srec:. Apparatus for detecting h.t. or eb. t. sparks or dizcharees. 

14.165 M-L. Macnete Synn. & Watson. Safety gaps of ignition magnetos. 

14.184 Lewis. Variable speed a.c. motcrs. 


Volunteer Notices. 


LONDON ARMY TROOPS COMPANIES VOLUNTEER ENGINEERS. 
Headquarters: Balderton-street, (irosvenor-square, W. I. 
Officer Commanding, Licut.-Colonel C. B. Cray, V.D. 
Orders for the Week. 

Captain of the Week.—Capt. W. Darley Berttley. 

Next for Duty.—Capt. E. G. Fleming. 

Sunday, Oct. 13.—Commandant’s Parade at Waterloo Station, 8.45 a.m., 
for work ‘' pontooning ` at Esher. Drill order. Great coats to he 
worn. Mid-day and tea rations to be taken, 

Monday, Oct. 14, to Friday, Oct. 18.—Drills as usual. 

Sundav, Oct. 20.—Annual Musketry Course at Pirbright. Parade 
Waterloo Station 8.45 a.m. Drill order with pouches. Rifles and 
side-arms to be carried. Mid-dav and tea rations to be carried. 

Band.—Recruits are still needed for the Band. Novices instructed 
free. 
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Commercial Topics. 
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Reconstruction Problems. 


The Association of Chambers of Commerce is taking steps to bring 
under review the recommendations of various Government Com- 
mittees which have been dealing with industrial and trade policy 
after the war. 

Owing to the resulting increase in its work, a system of quarterly 
meetings is being inaugurated by the association in London. The first 
quarterly mecting will be held in London on the 15th inst., when the 
recommendations of five Government Committees will be reviewed. 
These deal with commervial and industrial policy after the war, and with 


the iron and stecl, the textile, the clectrical and the engineering trades. 
* * * * 


State Help for Key Industries. 

On the 2nd inst. the President of the Board of Trade (Sir Albert 
Stanley) delivered at the Saddlers’ Hall, London, the first of a series 
of lectures arranged by the Industrial Reconstruction Council. His 
subject was “ Commerce and Industry After the War,” and the chair 
was taken by Mr. G. N. Barnes. M.P. 

Mr. Baknes, in opening the meeting said Government would restore 
trade union condition’ as far as possible after the war, but in certain 
respects it would be impossible to do so, and therefore there should be 
a shorter working day. a standard rate of wages and more security for 
continuity of employment. 

Sir A. STANLEY raid that British industry and commerce would have 
to meet not only the competition of Germany, but also that of neutral 
countries. It was essential that sweeping improvements in our methods 
of production should be made and in the organisation of oversea trade, 
One of the tirst problems to be solved was such an organisation of industry 
as would make possible the complete overhauling of our industrial equip- 
ment and the establishment of large-scale production. Further, there 
must be more systematic attention given to securing and increasing sup- 
ples of raw materials. In some cases Government co-operation and 
assistance would be necessary, as in the development of mineral resources. 
Our manufacturers had not hitherto been so conscious of the importance 
of scientific research as some of our foreign cempetitors, The Department 
of Research was promoting the formation of trade associations for the 
purpose ; but ro amount of improvement in organisation or attention to 
research would give what was aimed at unless workers also were raised 
to the highest level of efficicney, and unless there was complete co-opera- 
tion between employers andemployed. He hoped, also, that there would 
be greater readiness among workers to welcome new processes and to 
realise the need for the largest possible individual and collective output. 

The Government was not capable of telling manufacturers and mer- . 
chants how they should conduct their bisinesses. ‘There was necessity for 
Government action in certain directions. It must furnish our traders 
with the fullest possible information as to foreign markets, and take a 
more active interest than hitherto in British enterprises abroad. Par- 
ticularly it must be prepared to give special assistance towards the main- 
tenance and development of ‘ key ` industries, In other directions the 
Government might lead, and especially in regard to transport. In regard 
to railways. it was essential that we should not mercly return to the con- 
dition which prevailed before the war, but that the lesson of united 
working daring the war shoald not be forgotten. The canals also must 
be considered an integval and effective part of transpcrt organisation 
with roads and port facilities. 

Three other matters in .elation to development were engag: ng the 
attention of the Government. Que was the conservation of the coal 
supplies, avd another was the question of electric power supply. lf 
clectric power was to be sufficiently cheap for wide use industrially, there 
must be large generating stations serving wide areas. Thirdly, atten- 
tion must be given to the utilisation of the water-power of the courtry. 

It was of importance that there should be no attempt at Government 
control of industry and trade after the war, except in so far as such control 
might be necessary during the transition from a war to a peace basis. 
It would be impracticable to revert suddenly to a state of complete 
freedom for individual action ; but it should be for the shortest possible 
period, and should, as far as possible, be limited to definite purposes, such 
as the securing of food and material supplies, the prevention of a scramble 
for materials and plant, and the equitable allocation of materials among 
competing industries. 

* * * * 
New Capital for Callender’s Company. 

It is proposed to increase the capital of Callender’s Cable & Con- 
struction Co. to £900,0C0. During the past three years the com- 
pany`s business has largely increased, and this growth has been 
financed by using a portion of the annual profits as working capital. 
The recent conversion of £175,000 of the reserve into ordinary shares 
merely brought the nominal capital more into accord with existing 
conditions, but did not increase the company’s monetary resources 

The directors of the company. like the boards of other manufacturing 
companies, have recently had under review the financial requirements 
of the company, which have been affected by the great alteration in 
values since the war commenced, Prices of raw materials have risen 
enormously and wages have been substantially advanced, so that manu- 
facturing costs have been greatly increased. To carry ona given amount 
of basiness requires, therefore. considerably more capital than was 
necossary a few years age, and the directors are unanimously of opivion 
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that the future operations render it imperative that further capital 
should be introduced. So far as can be ascertained, the amount which 
will meet present requirements is £250,000, and they propose to raise 
this sum at an early date by the issue of 40,000 £5 cumulative preference 
shares and 10,099 £5 ordinary shares. It is proposed that the rate of 
interest on new preference shares shall be 6} per cent.. and it is intended 
to increase the interest on the existing preference shares to the same rate. 
It is proposed to issue the ordinary shares of £5 each at a premium of £2 
per share. The sanction of the Treasury to the proposed issue has been 
obtained, and meetings to sanction the plan will be held cn Wednesday 
next. 


on 


© © 
Electricity Supply. 
Bangor (Co. Down).—The Urban Council has appointed a com- 
mittee to ascertain whether Belfast Corporation will shortly be in a 
position to supply electrical energy to the district. 


Barnes.—The Urban Counci! will expend £1,220 on additional 
plant at the destructor works. 


Belfast.—In submitting the Electricity Committee’s minutes to 
the Council last week. Councillor Duff said good progress was being 
made with the extensions. Already the first supply to the ship- 
yards was available and had been connected. _ 


Haekney (London).—Owiny to the depleted stock of coal, the 
Electric Supply Committee has appealed to the shopkeepers to 
reduce the inside lighting of their shops to an amount only sufficient 
to enable them to serve customers, and to refrain from using elec- 
tricity for display purposes. 

Hammersmith (London).—The Electric Lighting Committee 
recommends the purchase of three condensers, at a cost of £1,875. 


Inereased Charges.—The charges for electric current have been 
increased in the following places :— 

Grimsby Corporation hes increased its charges by 15 per cent. from 
Sept. 30. 

The City of London Electric Lighting Co. is increasing its charges by a 
further 10 per cent., making a tote! of 60 per cent. over pre-wer charges. 

Lowestoft Corporation has incressed the cherge for lighting by ld. per 
unit and for power by 10 per cent. 

Greenock Corporetion’s charges have been increased by 74 per cent. 
further. 

At Keighley the charges ere being incrersed by 1d. per unit for lighting 
and 4d. per unit for power. 

At Leyton the charges to all classes of consumers are being increased 
to 50 per cent. over pre-war rates. 

At Walsall the charges have been increased by 10 per cent. from 
Sept. 30. 

Manchester Electricity Committee proposes to increase the price by 
30 to 40 per cent. over pre-wor cherges to general consumers, 15 per 
cent. for industrial power ond 74 per cent. to large power consumers, 

The Notting Hill Electric Lighting Co. has increesed the rete for 
lighting from 7d. to 8d. per unit. 

Iiford.— The Electricity and Tramways Committees have decided 
that current supplied for traction purposes for the year ended 
March 31 last be charged at I3d. net per unit. 

Negotiations are proceeding upen an application from Messrs. Hughes 
Å Sons for an extension of the electricity supply te their works at Hainault. 
The scheme will involve a considerable capital expenditure. 

Leek.—The Urban Council has decided to install new generating 
plant at a cost of £4,000. 


Luton.— Ald. Wilkinson reported at the last meeting of the Council 
that the New Industries Committee had induced the James Keith 
& Blackman Co. to decide to establish works at Luton. 


Manchester.—Or the recommendation of the Electricity Com- 
mittee, the Corporation has agreed to insert a clause in the Bill to be 
promoted in the next session to enable the Electricity Committee to 
enter into an agreement for the use of water from the Manchester 
Ship Canal. ; 

The chairmsn of the Committee (Councillor Dagnall) stated thet the 
demands for electric current were growing so rapidly that it might be 
necessary to begin work on the Barton site esrlier than had been intended, 
and hence the necessity for the clause. 

Ald. WALKER stated that the capitel expenditure of the electricity 
undertaking, which wes £2,959,804 in 1914, wes now £3,325.530: the 
revenue head increased from £513,589 to £861,078, end the maximum 
demand from 46,50) kw. to 65,600 kw. In 1914 they consumed 195,718 
tons of coal and lest year the amount wes 302,296 tons. 

Marylebone (London).—The operation of the Fuel and Lighting 

rder is expected to cause a decrease in revenue of the electric supply 
department of £45,000, and it is proposed to apply to the Board of 
Trade for liberty to increase the charges for current. Application 
will also be made to the London County Council for power to postpone 
repayments due in 1919 and 1920. 

Ald. Beaumont, chairman of the Electric Supply Committec, pointed 
out to the Council last week that generation expenses were 20 per cent. 
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higher than last year and 150 higher than 1915-16. Rent, rates and 
taxes had also gone up, and of course they felt seriously the effect of the 
heavily increased wages bill. The sum total of the electricity situation 
was that in March they would b2 left with a net deficit of £3,689, which. 
in view of the more favourable position they would be in next vear, they 
could very well afford to carry over. 

Ald. WALForD moved that they apply to the London County Council 
for an extension of their loans, and this was agreed to. 

Skelmanthorpe.—The Council has asquiesced in the application 
of the Yorkshire Electric Power Co. for a provisional order for the 
district. 

Tonbridge.—The Urban Council has increased the salary of the 
electrical engineer, Mr. M. P. Plunkett, by £25 per annum. 


Weybridge.—The Urban Electric Supply Co. recently applied to the 
Board of Trade for an order to authorise an increase in the maximum 
price of electricity from 7d. to 8d. per unit, but the Council will 
oppose the application. 

Willesden.—There are 200 houses to which the electricity depart- 
ment have been unable to obtain access for reading the meters. A 
new condition of supply is to be framed, providing for a minimum 
charge of 13s. 4d. per quarter in such cases. 

The accountant re ported that in the course of his audit of the accounts, 
pursuant te the agreement with the power company for the supply ef 
electricity in bulk, two important points of principle had arisen— 
namely, as to the high grade labour employed by the company in un- 
loading coal and the interpretation placed by them on the coal clause (6). 
The Electricity Committee have authorised the accountant to inform 
the company that the charge must not be varied unless and until the 
price of coal has increased or decreased by a definite 3d. perton,andthat 
the employment of high-grade labour in the unloading of coal should not 
continue, 

Worcester.—Last week the Council adopted the Electrical Engi- 
neer’s suggestion that he be empowered to accept the option given 
by Mr. Arthur Hicks for the purchase of the site, &c., of Bransford 
Mill, with the water rights, at £355. 

Mr. Hill said the purchase of these rights would enable them to 
develop, when desired, the water power at Powick. The Council also 
desired to acquire Nut Island in the sam? locality, for £75. 


Electric Traction. 


Barrow.—The Council has decided, “ in view of the failure of the 
Barrow tramway system,” to ask the Parliamentary Committee to 
take into immediate consideration the question of promoting a Bill 
to authorise the running of motor omnibuses in the borough and 
district. 

Electric Vehicle Costs. At Chester two Edison tipping wagons 
have been emploved in collecting house refuse since the summer of 
1915. 

Up to the end of December, 1917, the wagons had travelled 13,688 
miles, collected and carried 5,974 tons of house refuse, delivered 217 
tons of fuel to the electricity works. end conveyed 167 tons of shell 
and 256 tons of scrap steel to the railway stetion. According to the 
report of the electrical engineer (Mr. S. E. Britton), the working expenses 
were a8 follow :— 


‘ Per mile. Total. 
Driver s VATES can cessesciccecisececaorseates 450d. ...£256 13 0 
REDONS oaie a a oy. A A 
Materials ............ OSET ETE 060d. ... 34 4 0 
Insürani esensia E 020d. ... 11 8 1 
Electrical energy .........ccccceeceeceeeeeee 265d. ... 151 3 2 
Maintenance of tyres... LOOd. a. 57 0 8 


9-19d. £524 2 8 

There wes received forthe cartege of the fuel, &c., a sum of £48. 2s..s0 
that the net cost for the cartege of the refuse wes £476. ^s. 8d. The two 
vehicles performed the work of six horses end men, which would have 
cost for hiring £1,506. 14s. It is pointed out thet, in order to get a fair 
comperison, the drivers employed with the horses and carts also assist. in 
filling them, so that their wages should be deducted from the hiring. 
After allocating the driver's wages in equel amounts to collecting and 
driving, the hiring figure is reduced by £256. 16s., viz.: Six horses and 
certs, £1,259. 18s.; two electric vehicles, £471. 3s.; or a balance in 
favour of the letter of £788. 15s. 

Mr. W. Greig, cleansing superintendent et Glasgow, reports thet for 
the year ended Mav 31 last that the two Edison 2-ton vehicles put into 
commission in Dacember, 1916, end May, 1917, respectively, have given 
satisfaction. A comperison with horse haulage derived from the figures 
for the past year shows the following: For electric vehicles, 3s. 53d. per 
ton; for horse traction, 4s. lłd. per ton. The Cleansing Committee 
have advised the purchase of two further 2-ton battery wagons, at 
£1,168 each, end two 3}-ton bettery wagons, at £1,432 each. 


L.C.C. Tramways.—The Board of Trade has extended by one year 
from Aug. 11, 1918, the time limited by the L.C.C. (Tramways and 
Improvements) Act, 1913, for the completion of certain tramways 


authorised by the L.C.C. (Tramways and Improvements) Act, 1903. 
An extension of one year from Aug. 16, 1918, hes elso been granted 
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for the widenings at Farringdon-rogd and Clerkenwell-road, and for the 
completion of certain tramways authorised by the L.C.C. (Tramways 
and Improvements) Act, 1909. 

St. Helens.—The Corporation is negotiating with the new St. 
Helens & District Tramways Co. for an extension of the tramways 
lease for five vears. ` 

York.—The Tramways Committee recommend that the Board of 
Trade be asked permission to increase the maximum fares per- 
mitted on the tramways by 50 per cent. 


Imperial Notes. 


Australasia.— The `“ Industrial Australian and Mining Standard ” 
savs Nydney Electric Lighting Committee has decided to invite 
oflers for the sale to the City Council of a coal mine capable of 
supplying the requirements of the electric supply and other depart- 
ments. 

The report of the Electric Light & Power Corpn. (Balmain, Sydney) 
states that consumers inereased from 2,911 in 1915 to 5.299 in Mavy, 
1918. Connections can now be made only to existing mains, owing to 
the difficulty of obtaining copper. The proposed new generating 
plant, for which capital has been raised, has not yet been purchased, 
ome to the prohibitive priccs prevailing. Net profit for half-vear 

o April 30, 1918, was £16,274 (increase over corres ponding half of pre- 
vicus year, £5,800), part of which was due to conversion of debentures 


into shares, and the vears profit was £31,998 (compared with £23,902). 
The dividend proposed is X per cent., as in previous vear., 
In the Queensland Legislative Assembly recently, Mr. Huxham 


introduced a Billto provide for the purchase of the Brisbane tramways, 
the compensation of the shareholders and the placing of the lines under 
the control of local authorities. 

The Victorian Premier, Mr. Lawson, defining recently the Govern- 
ment’s attitude towards the power problem, said an ample supply of 
cheap power must be made available as early as possible. There were 
natural sources of power which could be made national assets of the 
first magnitude for a maltitade of productive purposes. A special com- 
mittee of experts had investigated the brown coal proposition at Morwell, 
and reported favourably. The water power of the Kiewa River had 
also been discussed. The Government had determined to introduce 
legislation designed to control such projects in the future. lt was 
essential that the main sources of clectrical energy shoi ld be co-ordi- 
nated. They would begin with a controlling body created by Act of 
Parliament, and consisting of technical and business men. There 
would be no unnecessary delay. The Government did not intend to 
allow private capital to exploit for its own advantage the brown coal 
deposits, bat with respect to water power schemes they were open to 
consider proposals that were ceonomically and financially sound, and 
properly conserved the public interest and provided for resumption by 
the State. 

George Town (Penang).—The 1917 accounts of the municipal elec- 
tricity department show gross capital expenditure $1,056,878, and 
the total written of for depreciation amounts to $190,566. 

Revenue was $383,269 ( 8335.611). works costs were $139,169 (8106.832 
total costs $168,473 ($134,472) and capital charges $106,610. Gross 
profit was 20:3 percent. on total expended ca pital, and net: profit 10-3 per 
cent. Units sold were 1,925,604 (increase 13-4 ner cent.). 

Capitalexpenditure on the tramways amounts to $572,304 and amount 
written off $223.931. Revenue was 8$i53,707 (against $151,408 in pre- 
vicus vear), working and general expenses were $93,016 (891,735), and 
capital charges, depreciation and renewals required $54,049, leaving a 
balance of 85.642 Gross profit was 1-6 percent. Passengers carried 
were 0,997,667 (5,560,398), and car-miles run 439,318 (498,570). 

Indian Science Congress.—The Gth annual meeting of the Indian 
Science Congress will be held in Bombay from Jan. 13 to 18, 1919, 
and Sir Leonard Rogers will preside. 

Dr. D. N. Mallik will b> president of the physics and mathematics 
section and Mr. F. L. Usher of the chemistry scetion. Patticalars of 
the meeting may be obtained from the hoi. scsretary, Dr J. L. Simonson, 
Indian Munitions Board, Simla. 


Foreign Notes. 


Exports to China.—-The Foreign Trade Department (Foreign Office) 
announces that Gaston Williams & Wigmore, Electrical Engineering 
Corpn., Shanghai, has been re-ineluded in the list of firms in China, 
to which articles may be exported from the United Kingdom. The 
firm had been previously removed from the list because it was 
understood to b> idontical with Gaston Williams & Wigmore Far 
Eastern Division, Ltd. 

Krupp Works for the Ukraine.— According to “ Fnginecring,” the 
firm of Fried. Krupp has formed a concern under its leadership with 
a capital of 20,000.000 marks and an additional guaranteed capital 
of 80,000,000 marks for the purpose of exploiting Ukraine indus- 
trially. 

A number of undert akings in the iron ond steel industry, in mochinery 
ead eleetriesl engineering gre also interested in the venture. At the 


same time s number a benks end firecvciers heve formed snother 
syndicate for the exploitstion of Ukreine finsacielly, cnd. it is edded, 
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in the metter of railweyv construction. The latter concern so far has 
only g cepitel of 5.000.000 merks, end its work, in the first instance, will 
probably be confined to e study of the country and the possibilities it 
offers. The fect thet the two concerns have not Joined hands has caused 
some surprise, but the reason is steted to be thet the banks wented a 
concern which comprised all industries end did not find it expedient to 
co-operate with one which only represented a limited number. 


New Swedish Electrical Association.—On Aug. 28 representatives 
of the Swedish electrical industry met and decided to form the Sveriges 
Elektroindustrif9rening for promoting the generation and use of 
electrical energy in Sweden, and to watch the commercial interests 
of the electrical industry. The board consists of J. N. Edstr9m 
(president), F. J8ger (vice-president), R. Amelin, K. B. Henke, Axel 
Hultman, G. Piltz, E. Sievert and K. Ostlund. 


Norway.—The total estimate of expenditure in the extraordinary 
Budget is 281,226,856 kroner, of which over 21,€CQ.CCO krcner will 
be for railway enterprises, 6,227,150 kroner for telephones and tele- 
graphs, and for the purchase of waterfalls 22,261.560 kroner, including 
the purchase of Glomfjord power station. Various sums are also to 
be allocated for the purchase of mines and other industrial enterprises, 


Spanish Hydro-Electric Power Development. —The shortaye of 
coal and other fuel has Jed to a boom in Spanish hydro-electric 
projects, and at present many schemes for the utilisation of water 
power are being prepared. Among these may be mentioned the 
following :— 

A company has been formed in Barcelona to utilise the power of the 
Seros waterfall on the river Segre (which is estimated to vield 60,006 H.P.) 
end thet of Noguera. Pe lerese,, with e possible totcl of a, (WM u.p. The 
company will instal also works on the Ebro where only 15,000 u.p. will 
be generated at the outsct, buf leter the plant capacity will be increased 
to 3,000,000 H.P. 

Nhe Sociedad Productore, de Fuerzes Motrices, with a capital of 
6.100.000 pesetas, has been formed in Bilbao, for exploiting the falls of 
the river Flemisol en Poble de Negur (Lerida). 

It is also stated that a company proposes to exploit a weterfetl of the 
Duoro. about 90 metres high aad estimated to vield 350.000 H.P. Elec. 
tric eurrent would be transmitted to Medrid, Bilbao and Galiei b and 
would serve for the electrification of the Northern Spanish rathways. 

Nhe Chamber of Commerce of Valencia hes ordered an eer 
into the advisability of utilising 2 waterfall on the river Jucar, in the 
Province of Albacete, which is estimated to vield over 6.00) Hep. 

A French company has been greated water power rights on the Eseta 
and the Cincea, Aragon, where it proposes te erect works for the produo- 
ion of fertilisers, 


Miscellaneous. 


Enemy Firms Wound Up.— The controller of (1) the Union Flectric 
Co. (Ltd.) and (2) the United Berlin-Frankfort India Rubber Co. 
(Ltd.) his applied to the Board of Trade for a release. 


Gas Coke Order.—The Board of Trade have made an Order fixing 
the price of gas coke and breeze used for industrial purposes as from 
the 7th inst. 

The Order e tains provisions suthorising the Controller of Corl Mines 
to suspend eny of its provisions in any district, or to vary the mesximum 
prices in eny cases of hardship. 

From the 7th inst. the price of gas coke for household and industrial 
purposes will be controlled throughout E nyland, Wales and Scotlead by 
anew Order of the Boerd of Trade. Hitherto, in the metropoliten area, 
there wos an czreed price with the gas companies, end in other parts of 
the conntry, e'though recognised prices prevealed, there was nothing to 
prevent gas compa: vies or dealers charging higher prices, 

Nhe efect of the Order is thet the price of ges coke shall not exceed 
in any district the price of the second list of house coal, but industries 
which use 50 tens of gas coke per month on a yearly contrast will obtain 
a discount of 10 per cent. ‘The maximum price of unscreened coke breeze 
will be 60 percent. cheaper than thet of ordinary large coke. but industrial 
users of over 600 tons e vear will got a 10 per cent. discount. ‘rhe prices 
of second list cecal, on which the prices of coke are based, are fixed by the 
Loca! Coal Committees in cach district. 

Municipal Industrial Councils.— Arrangements are being made by 
the Ministry of Labour for the formation of joint industrial councils 
for the four large trading services of municipalities—/.e., electricity 
supply, tramways, gas and water works, It Is probable that separate 
industrial councils will be established for the other municipal (non- 
trading) services. 

New Naval Rating.—-The Admiralty has instituted the rating of 
electrical artificer, with rank as corporal, in the Royal Marine 
submarine liners. l 

ine povis 2s. 6d. per dey with Is. 8d. per dey engineering pev. Nome 
knowledge of mechanical engineering is en advente ze, but the ehief 
quelificstion is g general knowledge in regerd to the operstion of small 
isolated electrical planta. lt will be e recommendation if candidates 
can dismeantle and assemble sms!l generators and motors, meke con- 
nections, recd voltmeters end cmmeters, maske sweated joints on copper 
cables. trace end loeete fealts, ke. Candidates, who should be between 
21 gad 45 veers of eze, should : oply to the Deportment of Ne val Re- 
erniting, 20, Cranbourn-street, Leicester: -square, London, W.C. 2. 
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Popular Science Lectures.—Under the auspices of the Coventry 
Higher Education Committee a series of 10 popular science lectures 
will be delivered in the Hippodrome fortnightly, on Sunday evenings, 
commencing Oct. 13, at 6.30 p.m. 

The lecturers include Dr. C. W. Salezby, Prof. W. Stirling, M.D., 
Prof. H. H. Turner, Dr. W. Rosenhain and Mr. A. P. Young. The 
letter will discourse upon “The Romance of Electricity,” on Dec. 8, 
end the lecture will b2 illustrated by lsatern views and experiments. 


Scottish Valuation Appeals.—Last week the Lanark Valuation 
Appeal Court heard appeals by the Etna Iron & Steel Co. (Craigneuk) 
and the Dalziel Motor Co. (Motherwell), against the valuation placed 
upon certain motors by the Assessor, whose contention was that. 
the motors were used for “first motive power `“ as mentioned by the 
Act. Appellants, however, contended that the electricity, being 
supplied by the Clyde Valley Electric Power Co. was first motive 
power in the Clyde Valley Works, but not in the works of appellants, 
td"which it was mechanically conducted. The Court unanimously 
came to the conclusion, so far as the particular work was concerned, 
that the motors were first motive power, and upheld the contention 
-of the Assessor. 


Wireless Telegraphy on Australian Ships.—-The Commonwealth 
war precautions include a regulation requiring that all vessels over 
1,600 tons shall have a wireless installation. 


Imports.—The following are official values of electrical machinery, 
material and apparatus imported into this ccuntry (a) during August, 
1918, and (b) the aggregate figures from Jan. ] to Aug. 31. with in- 
crease or decrease compared with corresponding periods of 1917 :— 

Electrica! mechinery, (a) £49,732 (decrease £32,944), (b) £493,162 (de- 
erease £438,444); including generators end motors other than for 
aeroplanes, motor cers and cycles, (a) £27,597 (increase £3,548), (b) 
£108,663 (decrease £67,381): and electrical machinery uncnumerated, 
(2) £22,635 (decrease £36,492), (b) £385,099 (decrease £371.03): tele- 
graph and telephone cebles other than submarine, (a) nil (decrease 
£1,154), (b) £1,936 (decrease £48,498); telegraph and telephone appa- 
ratus, (a) £1,270 (decrerse £711) (b) £34,277 (increese £12,911); other 
electrical wires and erbles rubber insulated, (a) ni! (decresse £1,729) 
(b) £657 (decrease £29797); with other insulations (a) nil (de- 
crease £1,598), (b) £760 decrease £7,770): carbons (a) £1,693 (de- 
creese £1,510) (b) £27,032 (decreese £27,361): glow lamps, (4) £2,643 
(Increase £1,838), (b) £80,887 (increase £15,240): parts of are lamps 
and searchlights (other than carbons) (a) nil (decrease £17,175), 
(b) £62,991 (decrease £23,188) ; primary and secondary batteries, (a) £8,320 
(decrea,se £15,586), (b) £108,044 (decrease £104,529) ; meters end measur- 
ing instruments (a) £750 (decrease £40), (b) £17,488 (decrease £5,209) ; 
switcnboards, (a) nil, (b) £2,131 (increase £1,950); electrical goods 
and apparatus unenumerscd, (a) £52,248 (incresse £7,310) , (b) £362,361 
(increese £8,917). Total of electrical goods and apparatus other than 
m2chinery and uninsulated wire, (a) £16,924 (decreese £30,394), (b) 
£098,564 (decrease £207,731). 

Exports.—The exports of electrical machinery, material, &c., (a) 
during August, 1918, and (b) from Jan. 1 to Aug. 31, with increase 
or decrease compared with corresponding periods of 1917, were as 
followa :— | 

Electricel machinery, (a) £80,049 (decreese £56,661), (b) £700,162 
(decrease £306 433); including railway and tramway motors, (a) £3,070 
(decresse £1,534), (b) £26,061 (increase £3,214); other generators and 
motors except for aeroplanes, motor cars and cycles, (a) £36,880 (decrease 
£30,306), (b) £418,683 (decrease £181,015): and electrical machinery un- 
enumerated, (a) £40,099 (decrease £4,821), (b) £255,418 (decrease £128,632 
telegraph and telephone cables, submarine, (a) £34.225 (increase £18,678), 
(b) £399,756 (increase £270,668) ; other than submarine, (a) £22,139 (de- 
crease £6,828), (b) £195,088 (decrease £325,999) ; telegraph and telephone 
apparatus, (a) £13,450 (decrease £15,086), (b) £129,660 (decrease £50,861) : 
other electrical wires and cables, rubber insulated, (a) £8,654 (Increase 
£4,032), (b) £46,290 (decrease £117,929): with other insulations, (a) 
£7,792 (decrease £21,967), (b) £59,586 (decresse £169,729): carbons, (a4) 
£1,030 (decrease £3,212), (b) £4,386 (decrease £15,787) : glow lamps, (a) 
£7,818 (decrease £3,505), (b) £56,773 (decrease £36,225); are lamps and 
searchlights, (a) £2,137 (decrease £3.950), (b) £15,973 (decrease £1,544) : 
parts of arc lemps and searchlights (other than carbons), (a) £2,020 (de- 
crease £7,016), (b) £13,326 (decrease £41.480) ; primary end secondary bat- 
tenes, (4) £19,025 (increase £3.919), (L) £79,879 (decrease £28.298) : meters 
and measuring implements, (a) £8,131 (decrease £5,425), (b) £78,846 (de- 
crease £26,700); transformers (a) £4,366 (decrease £1,022), (b) £21,004 
(decresse £27,949) ; switchboards, (a) £2,129 (decrease £3,881), (by £21,996 
(decreese £5,594); electrical goods and apparatus unenumerated, (a) 
£33,065 (decrease £45,877). (b) £279,946 (decrease £5,594). Total of 
electrical goods end apporatus, other than machinery and uninsulated 
wire, (4) £166,031 (decrease £91,141), (4) £1,402,509 (decrease £749,490). 


Tenders Invited and Accepted. 


Water-Tube Boilers, &c. 

BEDFORD Corporation require tenders by noon Noy. 13 for the 
supply and erection of two Water-tube Boilers, Mechanical Stokers 
and Induced Draught Plant. Specifications, &c., from the Engi- 
neer, Electricity Works, Cauldwell-road, Bedford. ~ 
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Tramway Stores. 

PORTSMOUTH Tramways Committee invite tenders for six months’ 
Tramway Stores, including Overhead Line Material, Castings and 
Machine Tools, Insulating Materials, Lamps and Motor Windings, 
Car Repair Stores, Steel Tyres, Lubricating Oils, &c. Specifications 
from the Engineer and tenders to ‘Town Clerk by Oct. 15. 
Tramway Rail Bonds 

JOHANNESBURG (Transvaal) municipality require tenders by noon 
Nov. 27 for supply of 2,000 copper ribbon bonds and 2,000 copper 
solid bonds (contract No.424). Specification, &c., from the Town Clerk. 


Barnes.—For the supply of e.h.t. cable, an order has been placed 
with Siemens Bros. & Co. at £885. 

BEprorp.—The Council has accepted the tender of the British 
Electric Transformer Co., for a 350 k.v.a. transformer, at £435. 

Berrasr.— Tae corporation has accepted the following tenders for 
electrical plant. 

British Thomson- Houston Co., two 6,000 kw. turbo-generators, con- 
densing plant, &c., and one 300 kw. balancer booster, £74,839 ; Stirling 
Boiler Co., four 48.000 Ib. water-tube boilers, four fuel economisers, 
two steel chimneys, &e., £82.516; Holden & Brook, two electrically- 
driven boiler feed pumps, £1,565 : Tudor Accumulator Co., accumulators, 
£4,414; Vickers Limited, rotary converters, £30,613; Siemens Bros. 
Dynamo Works, static transformers, £9,162. 

Grascow.— The Tramways Committee has accepted the following 
tenders: Carron Co., brake blocks ; T. Bolton & Sons, trollev wire ; 
British Insulated & Helsby Cables, lead-covered cable ; Robinson 
& Hunter, pitch. | 

WALSALL.—The Council has accepted the following tenders: 
Brush Electrical Engmeering Co., consumers’ trarisformers ; British 
Westinghouse Co., switchgear; Walsall Electrical Co., repairing 
wiring installation at gas works. . 

Wicax.—The Council has accepted the tender of Massey Bros. 
for the extension of the clectricity station buildings, at £8,030. 


Appointments Vacant and Filled. 


Blackburn Corporation advertise for a switchboard attendant.. 
Salary 65s. per week, inclusive of all awards, plus a sum dependent 
on conditions. Applications by Oct. 14 to Mr. P. P. Wheelwright, 
M.I.E.E., borough electrical engineer. 


Darwen Corporation invite applications for the position of elec-. 


trical engineer and manager of their electrical undertaking. Salary 
£300. Applications to the Town Clerk by Oct. 12. 
St. Helens Corporation require a distribution engineer. Salary 


£280 per annum. Applications to Mr. E. M. Hollingworth, borough 
electrical engineer, by Oct. 22. 
* A lecturer on physics is required at the Sduth African School of 
Mines and Technology, Johannesburg. Salary £450 per annum, 
rising after two years by £25 annually to £550. Applications by 
Oct. 14 to Messrs. Chalmers, Guthrie & Co., 9, Idol-lane, London, E.C. 
Applications are invited for the position of professor of physic’ 
in the University of Cape Town. Salary £800 per annum. Applica- 
tions by Jan. 1 to the High Commissioner for the Union of South 
Africa (32, Victoria-street, London, S.W.1), from whom particulars 
can be obtained. 


Bradford Tramways Committee has selected Mr. R. H. Wilkinson, 
of Hudderstield. for the position of tramway's manager at £800 per 
annum. 

Mr. O. S. Spokes, of Londonderry, has been appointed Principal. 
of the Bandridge Technical School. 


Business Items. 


The head office and works of the Concordia Electrie Wire Co. have 
been removed to Trent Mills, New Sawlev, Derbyshire (Telegrams : 
“ Polianits | Long Eaton; telephone, 249); hut the company has 
opened a branch London office and stores at 155, Victoria-street, 
S.W.1 (Telegrams: Polianite London; telephone, 4120 Victoria). 

Owing to the increasing demand fer Parkinson a.e. motors, steps 
have had to be taken to increase the manufacturing capacity of 
Messrs. F. A. Parkinson & Co., Ltd. 

Asa beginning, the out pat of small standard polyphase motors up to 
10 m.p. has been greatly improved, and stock is now available for the 
execution of urgent orders, This stock wil! be extended to include larger 
sizes of polyphase motors, tcgether with Parkinson single-phase com- 
mutator motors built under Creedy`s patents. London stores have been 
opened at 25, Victoria-street, S.W. (Messrs. Poolev & Austin), and stock 
motors and spare parts are held in London as well as at the works. A 
list of stock motors will be supplied on request. The circulation of the 
monthly stock list has had to be temporarily suspended, bat a weekly list: 
ein be obtained from Messrs. Pooley & Austin. 


506 


Municipal Accounts. 


ED 


Islington (London).—The accounts of the electricity department 
for the vear ended March 31 show gross capital expenditure £591,778, 
of which £393,234 is outstanding. 

Revenue was £87,339 (compared with £82,087 in previous year) and 
working expenses were £55,147 (£51,129). Interest required £14,071 
(£13,934) and instalment of loans £14,843 (£14,226), leaving net profit 
£2,522 (£2,073). Averoge price obtained for all services (public and 
private) was 211d. (1-92d.) per unit. Total running ccsts were 1-29d. 
(1:18d.) and capital charges. 0-726d. (0-701d.) Units generated were 
11,879,990 (12,342,040) and sold 9,554,210 (9,644,248). Maximum load 
was 6,077 k.y.a. (5,740 k.v.a.) and load factor 17-94 (19-18) per cent. 


King’s Lynn.—The electricity department accounts for the year 
ended March 31 show gross capital outlay £59,482, of which £16,159 
is outstanding. 

Revenue was £12,226, and gross profit after paying working expenses, 
war servic? allowances, &e., £4,820, against £3,031 in previous vear. 
Interest. required £650 (£708), and repayment of capital £2,017 (£2,017), 
net profit being £2,146 (£290). Average price obtained for current was 
2-73d. (2-96d.) and costs. were L-88d. (2-25d.) exelusive, and 2-76d. 
(3-61d.) inclusive of capital charges, war allowances, and maintenance of 
public lamps. Total maximum load was 503 (311) kw., and load factor 
17-48 (18-65) per cent. Units generated were $32,083 (552,782) and sold 
768,106 (507,724). 


Gompanies’ Meetings and Reports. 


DUNDEE, BROUGHTY FERRY & DISTRICT TRAMWAYS CO. (LTD.)— 
For the year ended July 31 the profit (including £587 brought forwerd) 
was £5,117. A dividend on the ordinary sheres et 3 per cent. per 
annum is proposed. efter ple sing £1,000 to reserve carrying forward £830, 


ELECTRIC SUPPLY CORPN. (LTD.)— At the meeting last week the 
chairman (Mr. J. G. B. Stone) stated that the gross earnings had risen 
to £44,140, an increase of £1,322 over the previous year. The sum taken 
into net revenue account was £14,020, against £15,599, including £1,159 
allowed to Chelmsford Corporation on the old contract for street lighting. 
‘There was an increase of 3,437 in the number of lamps connected to the 
companys own mains in addition to a considerable increase in Hendon, 
Dawlish and North Berwick. With regard to the operations of the vear, 
various restrictions. economic and administrative, hadfurther curtailed 
private lighting, which was in the small towns their most lucrative busi- 
ness, but they had found an outlet for their supply in other directions, 
notably in power supply. The representatives of the electrie supply 
industry had pointed oat to the Government the difficulty of meeting 
"the increases in coal and wages due to the action of Government Depart- 
ments andthe Ministry of Munitions had issued a letter approving of the 
suggestion that they should receive increased payment from those con- 


sumers who were receiving a supply from them under contracts madeg 


before the war, and which had no provision for these increased prices. 
The views expressed by the Ministry of Munitions were not readily 
accepted by the Admiralty, for whom several of the Corporation's largest 
consumers were working, and whose payments had to be approved by the 
Admiralty. Unfortunately, the case of the electric supply indastries 
was tacked on to that of the gas and othr utility companies, although 
the conditions governing the electric supply companies, whose tenure 
was not perpetual, were quite distinet. Asa result of this arrangement. 
they were brought under the Statutory Undertakings (Temporary. 
Increase of Charges) Act, 1918. This did not permit of increase in rates 
unless the dividend of the company was reduced 25 per cent. They had 
now got to start de novo, enter into new proceedings, furnish new figures, 
and go into the waole matterafresh He feared, therefore, that it was 
unlikely that they could get any increase in their charges authorised 
before the end of the current vear. ‘This was a great hardship, consider- 
ang the great rise in wages and in the cost of coal. The accounts were 
adopted, and dividend at rate of 1 per cent. was agreed to. 


SOUTHERN BRAZIL ELECTRIC 00. (LTD.)—The accounts for 1917 
show, after deduction of ell charges in London end Brazil, interest on 
debentures end loan, a profit of £4,838, which, added to £4,271 brought 
forward, m> kes £9,109, which the directors propose to carry forward. 

The cheirman (Mr. E. H. Tootal) steted at the meeting last week that 
the gas works at (empines had been shut down, owing to ine bility to get 
coal, but the old customers would now be supplied with electricity in- 
stead. The receipts from the Crmpines tramway service had suffered 
from severe! cocises. The electritieztion of the steam railway. of which 
only a smell part remeined to be done, would be soon completed, when 5 
considerable increase of trafic might be expected. At Pireieabe the 
results hed been very satisfectory and would have been still more so if 
their treins had been allowed to run over the bridge. Amparo showed 
good progress, end the new municipal coneession at Itapire and the other 
small stations were giving very satisfactory results. They had hed a 
sufficient volume of weer during the yesr for ell requirements, end on 
the completion of the new Jazuary station their canscity for supplying 
power would be materially inercased. 

VICKERS (LTD.)—Mr. Douglas Vickers, who presided over the ad- 


journed annual general meeting on Tuesday, said that in 1915 they had 
inaugurated a policy, since adopted by the Ministry cf Munitions, of 
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mohilising not only their own resources, but those of every outside 
engineering tirm that they could bring together. The result was an 
enormous out put—somet hing over 29 millions if all works were reckoned. 
The actual profits paid to the shareholders were only about 3} per cent. 
on the turnover. It was the intention of the directors to pay off the 
5 per cent. third and the 4} per cent. second mortgage debentures, and 
it was stated that by Dec. 2 they would be reduced by £615,300. 

With regard to their peace proposals, he did not propose to go fully into 
them. His references at the last. mecting had been widely circulated, 
and they had actually received suggestions from the United States as to 
the best way to develop their peace resources. The company expected 
to get a very largely increased output of ships, railway materials, motor 
cars, turbines, electrical materials, gas engines, wood products, sewing 
machines and electrical work generally. ‘They would have to go a good 
deal further afield in the scarch for work in the nature of electrical and 
railway material. And in going further afield they would get into one 
where the conditions of payment were not quite what they had been 
accustomed to in this country. Quite probably they would have to dya 
good deal more tinancing undertakings, and they might have to join with 
banks in doing so, out of which they hoped not only to get a return of the 
work done, but also a return upon their financing arrangements, The 
Germans had made a good deal of that form of trade, and it was to be 
hoped that we should not leave the field to them in the future. 

The Treasury have sanctioned the issue of 1,850,000 new ordinary 
shares. 


New Companies. 


BRITISH GAUGE MANUFACTURERS’ ASSOCIATION (LTD.) (151,442)— 
Reg. Sept. 11, limited by guarantee with 100 members each liable for £5 
in the event of winding up, to encourage, protect snd promote the British 
gauge manufacturing industry. Tne first members of the Committee are : 
W. C. Pitter, W. J. Bassett-Lowke, S. H. Jones, S. A. Hartsmean, A. L. 
Railthorpe, P. A. Bartley and L. H. Hounsfield. Reg. office: 4. 
Caxton House, London, 8.W. 1. 


CHAIN ELEVATORS (LTD.) (151,486)—Privete company. Reg. 
Sept. 21, capital £30,000 in £1 sheres, to carry on the business of manu- 
facturers of and declers in devices for raising end promoting the circula. 
tion of carriage of liquids and fluids, pamp manufacturers, electrical and 
general engineers. Agreement with J. C. Grant and A. Jervis. 


FABRIC RUBBER CO. (LTD.) (151,073.)—Private company. Reg. 
July 30, capital £25,000 in £1 shares. Manufacturers of india rubber 
goods, airship proofing, electric cables and general contractors, àc. 
First directors are M. F. Frankenburg, S. T. Rowe and H. Standring. 


NEWCASTLE GRAPHITE CO. (LTD.) (151.385.)—Private company. 
reg. Aug. 26, capital £50,000 in £1 shares. To manufacture and deal in 
amorphous and graphite electrodes, graphite powder and other forms of 
artificial graphite, &c. First directors are H. Peile, H. Harrison, F. 
Priestman, J. E. Davidson and S. Beeton. 


PROTECTOR CO. (LTD.) (151,497)—Private comosay. Reg. Sept. 23. 
capital £2,000 in 1,900 ordinary shares of £1 each and 2,000 founders 
shares of Is. eacth. Mechanical. technical, commercial, electrical or 
general engineers, &e. Agreement with Justus Eck. Justus Eck is one of 
the first directors, sad mey retain oftice while holding 1,000 shares of any 
class. Sergius Brook, of 13, Grange-rozd, Gunnersbury, may, while 
holding 60) shsves of any class, appoint any person epproved by the 
board as a director. 


REMCO CARBON CO. (LTD.) (151,393.)—Private company. Reg. 
Sept. 10, capital £7,625 in 7,500 ordinary shares of £1 each and 2,500 
deferred shares of ls. each, to carry on the business of manufacturers 
of and dealers in electrical apparatus, &c. 


A. W. RICHARDSON & SON (LTD.) (151.301.)—Private company. 
reg. Aug. 28, capital £10,000 in £1 shares. To take over the business of 
mechanical, electrical and general engineers carried on by C. W. Richard- 
son, at Patricroft,as A. W. Richardson & Son. First directors are C. W. 
Richardson, W. R. Francis, A. Williams, W. W. Mills and W. H. Liggins. 


SMETHURST & CO. (LONDON) (LTD.) (151.479)—Private company 
Reg. Sept. 19, capital £3,500 in £1 shares, to take over the business of 
wex chandlers, oil merchants and electricians, carried onas Smethurst & 
Co. Reg. office: 72, Duke-strect, Grosvenor-square, W. 


Gity Notes. 


—— 

CUBA SUBMARINE TELEGRAPH CO. (LTD.)—.An interim dividend at 
the rate of 5 per cent. per annum, tax free, has baen declared for the 
half-year ended June Bo. 

DIRECT UNITED STATES CABLE CO. (LTD.)—.An interim dividend of 
9s. per share. less tax, has been declared, making with the interim dividend 
already paid 4 per cent. per annum forthe year ended Sept. 30. 

NEWCASTLE-UPON-TYNE ELECTRIC SUPPLY CO. (LTD.)—During the 
week the company has invited applications for an issue of 500. 
ordinary shares of £l each at 20s. 6d. per share. 

SUBMARINE CABLES’ TRUST.—The coupon due onthe 15th inst. will be 
paid by Messrs. Glyn, Mills & Co., 67, Lom bard-street, E.C.3. 
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Notes. 


The Central Argentine Railway. 
Ox another page will be found the beginning of an article 


describing the electrification of an important section of the 
Central Argentine Railway, which has been undergoing the 
necessary transformation for the last two or three years. This 
section of the line is important owing to the fact that Buenos 
Ayres contains more than one-fifth of the whole population of 
the Argentine. It is the centre of Government and a large 
centre of commercial activity. The population is steadily 
increasing, and thus the directors of the railWy realise the 
necessity of dealing with the suburban traffic by up-to-date 
wethods. Consequently, electrification was adopted, and 
Messrs. Merz and McLELian were asked to prepare specifica- 

tions in co-operation with the consulting engineers of the 
Company, Messrs. LIVESEY, Son & HENDERSON. The service 
is now in operation, and has proved most satisfactory from 
both the engineering and traffic points of view, the passenger 
journeys in the first six months of 1917 being 11 per cent. in 
excess of the’égure in the corresponding period of 1916. It 
may be said that, in general, the electrification follows standard 
lines. The scheme includes a power station of 15,000 kw., and 
the electrified line is equivalent to 100 miles of single track. 
A point of interest is the arrangement of some of the boilers for 
oil firing in view of the shortage of coal. As time went on it 
appeared that there would be a shortage of both coal and oil, 
owing to the war, and therefore other boilers were adapted for 
wood firing. Another interesting detail is the collector gear. 
An under-running rail is used ; but, owing to special conditions, 
the shoe is more complicated than usual, being provided with 
two motions—a side motion and an upward motion. This 

requires somewhat careful construction. The up-and-down 
movement follows the level of the conductor rail, whilst the side- 

ways movement allows for the end play of the axle boxes and 
want of alignment of the rail. Protection to the conductor rail 
is provided in the form of creosoted wood boarding, and this 

appears to be quite efficient. It is well that this protection 

should be good, for, apparently, bare-footed boys are not averse 

to running along the rail, and men have used it as a barrow 

plank Probably this immunity from unpleasant consequences is 


to some extent a testimonial to the climate of Buenos. Ayres, for - 


are cece oa 
Electric Traction in the United States. 

Tue spread of electric‘traction in South America reminds 
us that the Director General of Railroads in the Urited States 
(Mr. W. G. McApoo) has been very favourably impressed with 
electric traction and desires its rapid extension to railways in 
the U.S.A. Mr. McApoo has expressed the view that although 


, at present nothing can be done towards substituting water 


power for power from coal, the change might come as a plain 
matter of necessity while the wai is on. In his opinion, even 
if there were-no great necessity to conserve the coal supply, 
the fact that the present burden on transportation limits the 
available power from coal would be a justification for electri- 
fying many of the railroads.. Mr. McApoo therefore suggests 
that probably electrification would be undertaken while the 
Government has control of the railways and the problem 
would be attacked where the value of water power. is most 
obvious and the cost of making the change would be com- 
paratively light ; moreover, the available water power is now 
mostly under Government control and can thus be com- 
mandeered at a low cost. Although we are fully convinced of 
the great future in store for electric traction on railways, we 
think that Mr. McApoo is underestimating the difficulties in 
carrying out such a programme at the present time. It is 
well known that hydro-electric works take far longer to build 
than steam plant, which depends mainly .on mechanical 
engineering, and it is very improbable that such a programme 
as Mr. McApoo has in mind could be carried out until after 
the war. In many ways it would be better to postpone such 
an undertaking. When these developments are carried out 
under the stress of war they generally result in make-shift 
arrangements, which, although satisfactory for the moment, 
are by no means necessarily the best when viewed under 
ordinary economic conditions. - . 
digas pe 
Boycotting Enemy Mėn of Science. 


~ In another column we give the substance of a statement 


-which has been adopted by the Inter-Alhed Conference on 


the Future of International Organisations in Science, which 
met at Burlington House on the 9th inst. During the present 
war every scientific man has been disappointed with the 
attitude adopted by German scientists, with very few excep- 
tions, for it was expected that science would be found in 
company with a-high standard of humanity and of honour. 
It may, perhaps, have been felt at first that a kind of patriotism 
might for the moment get the better of the recognition of right 
and wrong, and that the early days of war would lead to a 
lack of mental balance. Unfortunately, however, years have 
passed and yet there has been no indication of a change in 
attitude. It is true, of course, that we have had little contact, 
even indirectly, with scientific men in Germany during the 
past four years, in so far as chemistry, physics and kindred 
subjects are concerped. There has, however, been direct 
contact with medical men, who must assuredly be considered 
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scientific men and who should normally have a high regard 
forhumanity. Unfortunately, the evidence is much too strong 
to disregard in this respect, and it has been with deep regret, 

and indeed with nothing short of astonishment, that we have 
read of the absolutely cruel conduct on the part of many 
doctors towards our own unfortunate men who have fallen 
into their hands. This is a type of cruelty which is peculiarly 
revolting, and it very naturally reflects upon all scientific men 
in enemy countries, more particularly in Germany. Under 
these conditions we do not think the Conference could have 
arrived at any other decision than to discontinue personal 
relations in scientific matters until the Central Powers can be 
re-admitted into the concert of civilised nations. 


Light Transmission Through Water. 


THE development of aerial traffic has given a great stimulus 
to the study of searchlights, visibility problems and the trans- 
mission of light through the air. In the period following the 
war, when aerial traffic for the purposes of peace will doubtless 
make great strides, these problems will undoubtedly command 
even more attention. The use of aircraft in war, however, 1s 
attended chiefly by conditions requiring concealment. Similarly 
another problem, the use of light under the sea, 1s naturally 
opposed to the surreptitious work of submarines. But it is 
not inconceivable that submarine traffic for peaceful purposes 
may develop considerably in the future, and in this event ships 
under water may avail themselves of some form of searchlight. 


Submarine vessels may prove to have important functions to- 


discharge in reconnoitring shallow bottoms or sunken objects 
in connection with salvage work, and for such work a search- 
light for the illumination of near objects may prove very useful. 
The transmission of light through water is thus a subject of 
some future importance. Few people realise how rapidly 
light is absorbed by its passage through water, even such as 
is substantially free from sediment or particles in suspension. 
Some experiments on this subject by Mr. S. L. E. Rose, sum- 
marised in a recent number of the “ General Electric Review ” 
(U.S.A.) are illuminating in this respect. The author deduces 
by experiment the formula I=I,xT-‘, where J, is the initial 
intensity of the light, J its intensity after passing through 
Í feet of water, and T a constant expressing the transmission 
through 1 ft. of water. According to these experiments, 
72-5 per cent. of light-emerged after passage through 1 ft. of 
water, and “ T” has the value 0-725. Applving the formula, 
. it can be shown that after passage through 100 ft. of water 
= only 10714 of the original light survives! It is evident, there- 
fore, that for the illumination of any but very near objects an 
enormously powerful beam would be needed, and it is pro- 
bable that the scattering effect of the ‘water, producing a 
luminous haze much more distracting than that experienced 
by operators of searchlights working i in air would prove a great 
difficulty. - 

A Rare Opportunity for Professional Men. 

VISITING teachers of electrical engineering, mechanics, 
mathematics and machine drawing are required by the 
L.C.C. Education Authority for the School of Engineering and 
Navigation, Poplar; and on receijt of a stamped addressed 
foolscap envelope the Education Officer will send a form giving 
particulars of the jobs. The only particulars of the least 
interest to us are that the pay offered is 10s. 6d. per evening ; 
that helf-a-guinea to- day is equivalent to 4s. 9d. on a pre- 
war basis ; aid that an important public body is endeavouring 

to get something for very little. On several occasions recently 
we have criticised the methods of the Education Depart- 


ment of the London County Council, and were we the Principal | 


of the school at Poplar we should protest in the strongest 
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Before applying for 
these positions, those who think they hold the ‘necessary 
qualifications will be well-advised to consider how they pro- 
pose to reach an out-of-the-way place like Poplar, and to 
determine the number of hours of a professional man’s time 
the L.C.C. expects to buy for a paltry 4s. 9d.! It will not 
be less than four, which works out at about 1s. 2d. per hour, 
omitting the cost of travelling. The only standard on which 
values can be judged at the present time is the pre-war stan- 
dard. It would be better for our technical teachers to sell 
quack medicine in the market place than be so imposed 
upon, and we urge the teachers who read this note not to 
waste their pence in sending stamped addressed foolscap 
envelopes to the establishment on the Embankment. We 
talk at times of sweated industries. There is such a thing as 
the sweating of technical teachers, and the above might be so 
described. 


Belfast Association of Engineers.—The opening meeting 
of the 28th session of this Association was held yesterday, 
when the president, Mr. W. Walker, delivered his address. 


Batti-Wallahs’ Society.—It is announced that Mr. C. H. 
Wordingham, Director of Electrical Engineering, Admiralty, 
and Presrdent of the Institution of Electrical Engineers, will 
be the guest of the Batti-Wallahs’ Society at their luncheon on 
Monday next at the Holborn Restaurant, London. 


Royal Engineers (Volunteers).—In order to assist recruit- 
ing for this branch of the London Army Troops Companies, 
a smoking concert will be held on Saturday the 26th inst., at 
the Regent-street Polytechnic, London, when the chair will 
be taken by Lieut.-Col. C. B. Clay, V.D., the commandant. 


Industrial Reconstryction Council.—A conference on 
‘* Women in Industry ” will be held under the auspices of the 
Industrial Reconstruction Council on Tuesday, Oct. 22, at 
6 p.m., in the Hall of the Institute of Journalists, 2 and 4, 
Tudor-street, E.C.4. The subject will be introduced by 
Miss Lilian Dawson, secretary of the Fabian Society Women’s 
Group, after Rhich the discussion will be open. No tickets 
are necessary. 

Key Industries Exhibition.— At the request of the Board: 
of Trade, the New British and “ Key ” Industries Exhibition, 
Central Hall, Westminster, S.W., will remain -open until 
Oct. 24, to enable the Greek Minister of Agriculture and an 
influential party representing Greek commercial interests, 
now touring the leading industrial centres of the United 
Kingdom, to pay a visit to the Exhibition. We are glad to 
find that the attendance is very satisfactory, the daily average 
being 4,000. 

Institution of Electrical Engineers—Western Area.— 
The 25th ordinary general meeting and the first meet- 
ing of the 1918-19 session was held at the Merchant 
Venturers’ Technical College, Bristol, last week. Prof. David 
Robertson, in the unavoidable absence of Mr. R. Howard 
Fletcher (the retiring president), presided over a fair atten- 
dance, and inducted Mr. H. I. Rogers to the presidential chair 
for the coming session. We hope to deal with Mr. Rogers’ 
address in our next issue. 


Faraday House Journal.—The “ Faraday House Journal ” 
for the Michaelmas Term contains the customary notes on 
doings of Old Faradians in the Forces, among which we note 
that Capt. E. T. F. Hayne has been awarded the Distinguished 
Flying Cross. Reference is made to the death of 2nd Lieut. 
K. J. Hawkins, who entered Faraday House in September. 
1913, and joined the 6th Manchesters (Territorials) on the 
outbreak of war. A contribution by the principal, Dr. Alex. 
Russell, deals with “ The Percentage Error,” and an abstract 
is given of Mr. L. J. Kettle’s recent article on `‘ Irish Peat ' 
Utilisation.” Other matters dealt with editorially are 
“ Scientific Research,” “ The Case for Decimal Coinage.” 
and “ The Engineers of Education.” 
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Electricity Supply at Leeds.—Last week a considerable 
extension of the Leeds electricity works, in the form of a 
new works, was formally put into operation bv the Lord 
Mayor. The old works consist in the aggregate of 33,000 kw. 
The new works so far include one 6,000 kw. set and one 
12,000 kw. set. In the boiler house are eight Babcock- 
Wilcox water-tube boilers, each capable of evaporating 
30,000 Ib. to 35,000 lb. of water per hour, this number being 
half the capacity for which the boiler house is laid out. The 
coal is brought to the works either by barges or motor wagons. 
The 6,000 kw. turbo-generator is by the B.T.-H. Co. and the 
12,000 kw. set is by Siemens Bros. Dynamo Works. The 
new works are electrically connected with the old works 
through a large sub-station containing 12,000 kw. of trans- 
formers, Scott-connected, so that the stations always operate 
in parallel. Further extensions are in progress. 

Co-ordination in Technical Libraries.—In the current 
issue of the ** Library Association Record ” there is an article 
by Mr. A. E. Savage on * Technical and Commercial Li- 
braries.” In this article attention is drawn to some of the 
points which: were raised in the recent discussion before the 
Faraday Society. Certainly much remains to be done before 
bibliographical information is placed on a satisfactory footing. 
It is not unlikely that if Dr. Ludwig Mond were still alive 
the situation would have been different. Dr. Mond was 
largely responsible for maintaining the work of the inter- 
national catalogue of the Royal Society, and if his ideas had 
been extended some uniformity in the treatment of biblio- 
graphies and rendering them accessible would have been 
achieved. It may not be remembered that Dr. Mond went to 
Brussels to attend an international conference there on behalf 
of the International Committee’s important work, and if the 
suggestions he put forward there had been adopted it would 
no doubt have been possible to realise an international 
bibliographical unity that would now have been most useful ; 
in fact, its value can hardly be estimated. It is well known 
that both his sons, Sir Alfred Mond, Bart., M.P., now First 
Commissioner of Works, and Dr. Robert Mond, have continued 
the great interest shown by their father ir scientific work. 


. Aluminium Production in the United States.— According 
to the “ Electrical Review and Western Electrician ” the 
United States is now the largest producer of aluminium in 
the world, turning out about 135,000 to 150,000 tons per 
annum, or approximately half the world’s consumption. The 
aluminium production of the world in 1916 is set down at 
approximately 140,000 tons, of which approximately 62,000 
was the product of the United States, 20,000 produced in 
France, 16,000 in Norway and 8,000 in Canada. Figures 
differ radically as to Great Britain, ranging from 4,000 to 
12,000 tons production. In Switzerland the normal production 
is about 20,000 tons, but has been materially reduced by 
inability to obtain from France the bauxite from which 
aluminium is mcstly produced. Bauxite is found in many 
parts of the United States, though the bulk of that now used 
in the industry is the product of the State of Kansas. The 
fact that aluminium is proving an acceptable substitute for 
tin in certain industries, and that its cost is no greater than 
that of tin, is especially interesting and important to the 
United States, because of the fact that while U.S.A. produces no 
tin, and sends large sums of money abroad for that article, it 
is now the world’s largest producer of aluminium and able to 
increase indefinitely its output. 

Scientific Societies and Enemy Scientists.—As the result 
of an inter-allied conference on the future of International 
Organisation in Science which met at Burlington House on 
Oct. 9, a statement has been adopted to serve as a preamble 
to a number of resolutions dealing with the withdrawal of the 
allied nations from existing international associations, and 
the formation of new ones to take their place. After dealing 
with the fact that in the past science has formed a bond strong 
enough to resist the strain of national antagonism, and that 
this bond was strengthened during the latter part of last 
century, it is stated that the representatives are forced to 
declare that they will not be able to resume personal relations 
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in scientific matters with their enemies until the central powers 
can be re-admitted into the concert of civilised nations. The 
last paragraph of the statement reads as follows :— 

Civilisation has impos@tl restrictions on the conduct of nations which 
are intended to serve the interests of humanity and to maintain a high 
standard of honour. Sneh are the recognition of the sanctity oftreatics 
—especially those designed to apply to a state of war--and the avoid- 
ance of unnecessary crueltics intlieted on civilians. In both these 
respects the Central Powers have broken the ordinances of civilisation, 
disregarding all conventions and unbridling the worst passions which thu 
ferocity of war engenders, War is necessarily full of cruelties : indi- 
vidual acts of barbarity cannot be avoided and have to be borne. lt 
is not of these we speak, but of the organised horrors encouraged and 
initiated from above with the sole object of terrorising unoftending 
communities, The wanton destruction of property, the murders and 
outrages en land and sea, the sinking of hospital ships, the insults and 
tortures inilicted on prisoners of war, have | ft a stain on the history of 
the guilty nations which cannot be removed by mere compensation 
of the material damage. intlicted. In order to restore the confidence, 
without which no scientific intercourse can be fraitful, the Central 
Powers must renounce the political methods whieh have led to the 
atrocities that have shocked the civilised world. 


Obituary. 

Hy. HoweGrave-Grauam.—We regret to announce the death on the 
loth inst. of Mr. H. Howgrave-Graham, who had been for many years 
secretary and registrar of the Chartered Institute of Patent Agents. 
Mr. Howgrave-Graham was 79 years of age. 


THOMAS DENCE.—The death is announced of Mr. Thomas Dence, a 
director of Johnson & Phillips, Ltd., and other industrial companies. 

DEATH ON ACTIVE SERVICE.—Recent reports of deaths on active 
service include the following :— $ 

Major Leslie P. Aizlewood, M.C. (R.A.F.), was accidentally killed 
while flying over the sea on Sept. 29. He was 23 ycars of age, and was 
formerly a student of mechanical and electrical engineering at Shetteld 
University and Parkgate Iron & Steel Works, Shettield. He had been 
awarded the Military Cross and mentioned in despatches for his bravery 
in the air, 

VICTIMS OF THE “ LEINSTER” TRAGEDY.—We regret to notice that 
one of the victims of the ‘‘ Leinster ° outrage was Mr. JAMES ROBERTS, 
barrister-at-law and author of works on patent law. 

Amongst other passengers reported missing aro Messrs. B. Ralph 
Murray, Anthony Jones and — Baker, who were going to the Commercial 
Cable Company as probationers, having just completed their preliminary 
training at Waterville. 


4. 


Personal. 

War Hoxours.—Capt. D. S. Baddeley (manager of Messrs. Crompton 
& Company’s Glasgow office) has won the Croix de Guerre and also a 
Belgian decoration. 

Gunner R. Vickers (R.F.A.), formerly a Bolton tramwayman, has been 
awarded the Military Medal. 

WAR CasvaLtirs.—The following casualties are reported :— 

L.-Corp. L. C. Suggars (8th London Regt.), formerly assistant draughts- 
man with Messrs. Crompton & Co., ix a prisoner of war in Limburg, 
Germany. He has been awarded the Military Medal, and the following 
extract from a letter written to his parents by one of his comrades in 
August last conveys some idea of the manner in which he won the decora- 
tion. At Cambrai, on Nov. 30, 1917, he was one of eight or nine who 
dared to cross a hundred yards of open ground swept by machine gun 
bullets, and he carried Corp. Perry (the writer of the letter) to a place 


. of safety behind the line, and then.returned to the front and carried on 


with great pluck. 
Pte. R. W. Dennis (W. Yorks Regt.), formerly in the India Rubbor 
Company's general offices, has been wounded. as 
Pte. J. G. Nelson (Lincolnshire Regt.), formerly employed by Messrs. 
Dick, Kerr & Company, is.a prisoner of war in Germany. He en- 
listed at the age of 16. 


. Arrangements for the Week. 
PRIDAY, Oct. 18th (to-day). i 
INSTITUTION OF MECHANICAL ENGINEERS. 

6 p.m. At the Institution of Civil Engineers, Great George-street, 
London, S.W. Papers to be read on “ A Law Governing the 
Resistance to Penetration of Metals which are Capable of Plastic 
Deformation, and a New Hardness Scale in Fundamental 
Units,” by Prof. C. A. Edwards and F. W. Willis ; ‘‘ The Value 
of the Indentation Method in the Determination of Hardness, ` 
by Mr. R. G. C. Batson: and * The Ludwik Hardness Test, 
by Dr. W. C. Unwin, F.R.S. 


FRIDAY, Oct. 25th. 


JUNIOR INSTITUTION OF ELECTRICAL ENGINEERS. 
7.30 p.m. At39, Victoria-street, London, S.W. Paper on“ Cooling 
Towers,” by Mr. J. Elliott. 
SATURDAY, Oct. 26th. 
RoyaL ENGINEERS (VOLUNTEERS) LONDON Army TROOPS COMPANIES, 
7.30 p.m. At Regent street Polytechnic, London, W.1. Smoking 
Concert. 
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¥ Our readers are no doubt aware that an important section of the 
Central Argentine Railway has been under transformation to 
electrical working during the last two-or three vears. The electri- 
fication is now complete, and we are able to give an account of the 
equipment. i 
The Central Argentine Railway, with a present mileage of 3,300, 
serves the northern portion of the Argentine between Tucuman, 
Cordoba and Rio Quarto on the west, and Santa Fé, Rosario and 
Buenos Aires on the River Plate. The number of passengers carried 
on the system during the 12 months ending June, 1914, was 23 
millions, of whom 16 millions were carried on the three sections 
which serve the north-western suburbs of Buenos Aires. The 
explanation of the large ratio which the suburban traffic bears to 
the total traffic is found in the fact that Buenos Aires, with a popu- 
lation of over 1} millions, contains more than one-fifth of the whole 
population of Argentina. The city. handles more than half (in 
value) of the total imports and exports of the country, and new 
docks are under construction which will increase the capacity of 
the port by more than 50 per cent. ; all the great railways, British 
engineered and British owned, converge towards it ; it is the centre 
of government, and its climate is good. During the last 20 years 
ita growth has been at the average rate of 74 per cent. per annum 
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and there is every reason to believe that this rate will be main- 
tained during the next 20 years. Realising the importance of 
dealing economically with the development of their suburban traffic, 
the directors of the Central Argentine Railway decided to electrify 
the suburban sections, and the work was put into the hands of 
Messrs. Merz and McLellan, who were instructed to act in co-operation 
with the consulting engineers of the company, Messrs. Livesey, 
Son & Henderson, the two firms being jointly responsible for the 
design and supervision of the whole equipment. 

On August 24, 1916, the President of the Republic, Dr. Victorino 
de la Plaza, inaugurated electric traction on the line from Retiro 
Terminus in Buenos Aires, to Tigre, on Las Conchas River, via 
Victoria (Fig.1). The Central Argentine Railway thus had the dis- 
tinction of being the first of the great railway lines in the Argen- 
tine to adopt the modern method of dealing with suburban traffic. 

The service on the branch has operated with marked success, 
not only from the engineering but also from the traffic point of 
view, the passenger journeys in the first six months of the year 
1917 being some 11 per cent. in excess of the figures for the corre- 
sponding period of 1916. ; 

The complete electrification works for the suburban system 
include a power station of 15,000 kw. capacity, 57 miles of high- 
tension transmission cables, four traction sub-stations with 
(14,000 kw. of converting plant, and the electrical equipment of 
-100 miles of single track. Power is produced in the generating 
station as three-phase current at 20,000 volts with 2 periodicity of 
25 cycles, transmitted to the sub-stations, converted to direct 
current at 800 volts, and supplied to the trains through a third rail. 

The suburban route of the Central Argentine Railway already 
electrified is shown in Fig. 1, with the location of the power station 
‘and existing sub-stations. 

The Whole of the apparatus used in connection with the electri- 
fication was manufactured in Great Britain, and the principal 


contracts covered the erection of their plant by the various con- 
tractors ; they are set out in Table I. :— 


Table I. 

Power station buildings and complete boiler house equipment — Babcock 
& Wilcox (Ltd.).° 

Turbo-alternators, transformers and motors—C. A. Parsons & Co. (Ltd) 

ee and Pumps—British Westinghouse Electric & Mfg. 
Co. (Ltd.). 

Switchgear in power station, Auxiliary motors, &c.—British Thomson- 
Houston Co. (Ltd.). 
High-tension transmission and low-tension track cables—W. T. Henley’s 

Telegraph Works (Ltd.). 

Structural steel work for power station entrance way, test room, offices 
and sub-stations; also the cranes for the sub-stations—David 
Rowell & Co. (Ltd.). | 

Electrical equipment of sub-stations—British Thomson-Houston (o. 
(Ltd.). 

Rolling-stock, bodies, underframes and bogies—Metropolitan Carriage, 
Wagon & Finance (‘o. (Ltd.), Birmingham Carriage & Wagon Co. 
(Ltd.). 

Rolling stock, electrical equipment—British Thomson- Houston Co. (Ltd.). 

Supervision of erection of electrical equipment of permanent way—Brit- 
ish Thomson- Houston Co. (Ltd.). 


enn 0- Not yet Electrified. 
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Fic. 1.—Map oF TIGhE BRANCHES, CENTRAL ARGENTINE RAILWAY. 


The provision of the foundations for the power station and 
sub-stations, the walling of the sub-stations, excavation for cables, 
and the erection of the third-rail were carried out by the railway 
company with their own staff. 


POWER STATION, 


The power house has been placed at the station of Canal San 
Fernando on a parcel of ground between the Tigre (Rosario) line 
and the Rio Lujan. The site was swampy and in order to make a 
sound foundation some 3,000 ferro-concrete piles were driven down 
33 ft. till they reached the hard clay (tosca), which is found at vary- 
ing depths all around Buenos Aires. On top of the piles a concrete 
raft 2 ft. 6 in. thick reinforced with old rails was formed, to which 
pipes were laid for the cables serving the apparatus in the station. 
The level of the engine-room floor is 4-50 metres above datum. 
This was fixed with reference to the highest recorded flood level, 
4-07 metres; since the station was built flood water has reached 
4-38 metres above datum. _ 

The general arrangement of the power station is shown in Fig. 2. 
The engine room and boiler house are arranged parallel to each 
other with coal and ash-handling sidings behind the latter. In 
front of the engine-room are a rotary converter sub-station, labora- 
tory and offices. A fitting shop and workmen's accommodation 
are provided at the permanent end of the engine-room. There is 
space on the site to double the capacity of the station by extending 
the buildings towards the river. 

The buildings are steel-framed structures panelled with armoured 
concrete, finished with a white cement. The roofs of the sub- 
station and offices are concrete; that of the boiler house _is corru- 
gated iron. The engine-room roof consists of a wood ceiling covered 
with waterproof felt and with corrugated iron on top: this con- 
struction was required to void the condensation of moisture from 
hot, humid air striking a cold corrugated. iron roof. 
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Boiler House.—Table Il. gives particulars of the principal plant 
in the boiler house. :— 


Table II.—Detuils of Boiler House Plant. 
Number and type of boilers—Six Babcock & Wilcox marine-t ype water- 
tube boilers (ultimately eight). 
Normal evaporation of each boiler—20,000 lb. of water per hour. 
Working steam pressure and temperature—210 !bs. per square inch ; 
600°F. 
` Heating surface of each boiler—4,170 sq. ft. 
Grate area of each boiler—98 sq. ft. 
Type of stokers—Underfeed. 
Type and size of economisers—Green’s ; 
Number of fans— Eight '‘ Sirocco ™ fans. 
Number and type of feed pumps—‘i'wo impulse turbine-driven centri- 
fugal pumps; two vertical reciprocating Nichols’ type ; capacity 
of cach feed pump, 75,000 Ib. per hour. 
The(boiters are{arranged four a side, grouped in pairs, each boiler 
having its own, superheater and economiser. One steel chimney 


200 pipes in each. 
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Fic. 3.—VIEW OF INTERIOR OF ENGINE Room. 


with an induced draught fan serves each pair of boilers and forced 
draught is supplied to the furnaces by four fans in the basement. 

The furnaces are lined with Glenboig bricks, and are suitable 
for burning either Welsh or Durham coal. The stokers are of 
the underfeed type, operated by steam rams. In anticipation of 
a shortage of coal two of the boilers were arranged for oil firing, 
and a complete equipment of the Wallsend- Howden system has been 
put into operation, with storage tanks, filters and pumps. As the 
shortage of both coal and oil, due to war conditions, became more 
acute, other boilers were adapted for wood firing, and the fuel 
consumption figures for a recent week are :— 


COB) ornar a Sk a att a aae “L210. GONS 
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The wood burnt is red and white quebracho and algarrobo, and 
the relative values of the different fuels are roughly as follows :— 


1 lb. of coal (calorific value 15,000 B.Th.U.) 
is equivalent to 0-8 lb. of oil. 


Ditto ditto 2-5 lb. of red quebracho. 
Ditto ditto 3-3 lb. of white quebracho. 
Ditto ditto 3:3 lb. of algarrobo. 
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The combined efficiency of the boilers and economisers works 
out at about 85: per cent. when Welsh coal is being burnt.* 

A high pressure water main served by the feed pumps gives a 
supply to fire hydrants throughout the boiler house and also for 
boiler tube cleaning. The feed-pumps draw their supply from 
hot-well tanks in the pump ‘house and make-up water comes from 
a storage reservoir constructed alongside the power station to two 
storage tanks erected above the hot-wells. Water is pumped from 
the River Lujan through a 6 in. pipe to the reservoir and is there 
treated with alumino-ferric to precipitate the sediment which the 
river water contains. 

The steam piping consists of a range of solid drawn pipes, the 
flanges. of forged steel, being riveted in the case of pipes of 7 in. 
diameter and over, and screwed in the case of smaller pipes. The 
blow-off piping is solid drawn steel and connects to a blow-off sump 
formed of a boiler drum. The exhaust and escape steam piping is 
lan- welded. 
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Coal and Ash Handling Plant.— The storage and handling of 
coal is provided for by means of an elevated railway track running 
alongside the boiler house at firing floor level, a gantry parallel to 
the buildings and carrying a level-luffing jib crane with a grab of 
2 tons capacity, and two sidings at ground level. (See Fig. 2.) 
The coal trucks are brought on the site from the main line at Canal 
San Fernando Station, and the coal can be grabbed from them and 
either filled direct into two 15-ton receiving hoppers, or into bottom 
discharge wagons which can be hauled along the elevated siding by 
a winch till they come over the receiving hoppers ; thence the coal 
passes through crushers to gravity bucket conveyors. These elevate 
it to a tray conveyor which takes it to coal bunkers above and 
between the two ranges of boilers. The coal bunkers have a capacity 
of 1,000 tons ; they are built of mild steel plates lined with armoured 
cement and the bottoms are ‘‘ V ” shape in section. Alternatively. 
the‘arriving trucks can be pushed direct up the 1 in 25 incline to the 
elevated siding and the fuel—coal or wood—can be discharged 


* Labour transport difficulties have become very acute recently, and 
the supplies of oil and wood have become so precarious that expet!- 
ments have been made in burning maize. The results obtained indi- 
cate that maize giver slightly better results than red quebracho. 
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direct on the firing floor by hand. The stock coai is grabbed from 
the trucks and stored below and around the gantry in a coal deposit 
floored with sleepers and constructed within range of the jib crane 
which can plumb to a radius of 50 ft. The capacity of the store 
is 10,000 tons. The ash handling arrangements comprise a suction 
ash plant with two 38 .P. exhausters, which take the ashes from 
the furnace ashpits through electrically operated crushers and 
specially heavy cast-iron pipes to a mild steel ash bunker of 80 tons 
capacity, lined internally with armoured concrete. The bunker is 
erected at the end of the boiler house at such a height that railway 
trucks can pass underneath to receive and remove the ashes. Alter- 
natively, the ashes can be taken from the ashpits by half-ton wagons 
along rail tracks laid along each side of the boiler-house basement, 
and deposited outside on the site. | 


Engine Room.—The generating plant is so arranged that provided 
one boiler is steaming any one of the turbo-alternators can be started 
up and can give a supply to the main ’bus bars and to all the station 
auxiliaries. In addition, the breakdown of anything comprised 
in one generating unit will not prevent the operation of the remaining 
sets. There are four turbines in the engine room (Fig. 3) ; each has 
its own steam-driven oil pump for use when starting up, its own 
condenser with air and water extraction pumps, and an independent 
circulating water pump. On the electrical side it has a self-excited 
exciter direct coupled to the alternator-shaft; leads from the 
alternator run direct to the’“ unit ” transformer which steps down 
the generated voltage from 2,500 to 440 and gives a supply to the 
unit distribution board. From this board are fed the motors 
which operate the auxiliaries definitely belonging to the generating 
set to which it is attached, viz., those driving the air pump, 
exhaust valve, step-up transformer oil pump and circulating 
water pump. The other station auxiliaries which are common 
to the whole station, e.g., economiser and fan motors, are fed from 
a station distribution board divided into four sections, each of which 
can be isolated at will and fed from one of the unit boarde, the 
feeders to the auxiliaries being so distibuted among the sections 
that failure of one section will not put out of operation all the 
individual pieces of any auxiliary gear. The main leads from the 
alternator (1 sq. in. single-core cable) run to a step-up transformer, 
housed in the same compartment as the unit transformer, which 
steps up the generated voltage from 2,500 to 20,000. at which 
pressure the power is supplied to the station ’bus bars. The station 
equipment as a whole is divided into two independent parte, either 
capable of running without the other. The main ’bus bar: are 
divided in the middle by a bus bar sectioning switch; two gene- 
rators feed each half, and from each half a supply is given to a 
“station ” transformer. Either of these station transformers can 
feed the station distribution board, the four sections of which are 
normally run coupled up. Connected to the extreme sections of the 
station distribution board are two motor generators giving a supply 
for lighting the station and for charging the two batteries which 
form a duplicate source of power for the tripping coils on the switches 
and the indicating lamps on the switchboard. The main outgoing 
feeders are distributed between the ’bus bar sections, so that failure 
of one section will not shut down any sub-station. 

Details of the engine-room plant are given in Table TIT. :— 


Table III —Details of Engine-room Plant. 


Number and type of turbines.—Four Parsons horizontal re-action 
turbines, with high and low-pressure cylinders. 

Working conditions.—Steam pressure, 200 tb. per square inch; steam 
temperature, 600°F.; vacuum, 2} in. of mercury; normal speed, 
1,500 revs. per min. 

Current generated.—Three-phase 25 periods 2,500 volts. 

Economical output of set.—3,000 kw. at 0-85 power-factor, 

Maximum continuous capacity of alternators. —3,750 kw. at 0-85 power- 
factor. 

Momentary capacity of set.—5,500 kw. at 0-85 power-factor. 

Type of condensérs.—British Westinghouse surface condensers : cooling 
surface, 8,250 sq. ft.; cooling water required, 6,800 gallons per 

-minute, giving an absolute pressure of 2-0 in. of mercury, with 
45,000 Ib. of steam per hour each, and cooling water temperature of 
80°F. `- : 

Air and water extraction pumps.—Westinghouse Leblanc direct-driven 
by 40 u.p. electric motors at 1,440 revs. per min. 

Circulating water pumps. Four Gwynne vertical rotary pumps, with 
Westinghouse motors 240 H.P., running at 720 revs. per min., and 
each delivering 6,800 gallons per minute. 

Purified water bilge and emergency pumps.—Gwynne vertical rotary, 
driven by 13 Ņ.r. electric motors running at 1,440 revs. per min. 

Air exhausters.—Gwynne air pumps. | 

Type of transformers in power station.—British Westinghouse three- 
phase, shell type, oil-immersed, oil or air cooled. 

Main step-up transformers.—Ratio 2,500/20.000 ; connections, 
star; continuous capacity, 4.860 k.v.a. 

Unit transformers.—Ratio, 2,500/440: connections, mesh-star: con- 
tinuous capacity, 250 k.v.a. 7 


mesh- 
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' Station transformers.—Ratio, 20,000/440 ; 
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connections, mesh-star ; 
continuous capacity, 1,250 k.v.a. 

Lighting motor-generators.—British Thomson-Houston; 440-volt in- 
duction motor; 55 kw. direct-current generator; 10 kw. battery 
charging booster. 


Engine-room crane.—Babcock & Wilcox 40-ton crane, with 5-ton 
auxiliary hoist ;, span 60 ft. 

The high and low pressure portions of tlie turbines are in separate 
cylinders, the high-pressure cylinder being of cast steel. This was 
steamed with superheated steam for 24 hours both before and after 
blading. The rotor shafts and drums are forged solid of steel, with 
a tensile strength of 35 to 40 tons and an elongation of 20 per cent. 
The blades are brass. Each turbjne is connected by an expansion 
pipe to the condenser situated underneath it. Between the turbing 
and the hand or electrically operated main exhaust valve is an — 
atmospheric release valve. The governor is mechanical and auto- 
matic in action, and so constructed that the speed between no load 
and maximum load can be varied 5 per cent. up or down while the 
turbine is running. The speed can also be controlled by hand or 
from the switcfiboard by electrical means. Oil is supplied con- 
tinuously under pressure to the bearings, whence it passes through 
strainers to the oil reservoir, to be picked up by an oil pump and 
forced through the tubes of an oil cooler. l 

The alternators are totally enclosed and ventilated by fans on the 
rotor, which draw air from the basement through a dry air filter and 
discharge it outside the engine room. The combination of an alter- 
nator and a step-up transformer as one generating unit permitted 
the actual alternator voltage to be selected so as to give the most 
simple and robust stator winding, the stator slote, which are com- 
pletely closed, each containing only one conductor. The rotors are 
of the built-up plate construction, with a distributed winding in 
slots, and are fitted with mild steel slip-rings. - 

The step-up and unit transformers belonging to each generating 
set are housed in a separate chamber in the basement, with hatch- 
ways in the engine-room floor through which they can be handled 
by the crane. The chambers are ventilated by fans, which draw air 
from the basement, and provision is made for running off the oil 
from the transformers to the outside of the building in case of fire. 
Each step-up transformer has its own oil cooler, through which the 
oil is circulated by a rotary pump-driven by a 10 H.P. 440-volt three- 
phase squirrel-cage motor.” The unit transformers are air cooled. 
The station transformers are situated in separate chambers at the 
ends of the engine room basement and are air cooled. 

An oil store was built on the power station site to contain the 
supplies of transformer and lubricating oil. An electrically-operated 
oil-purifying outfit is nsed for filtering and drying the transformer 
oil after it has been in service for some months. i 

Condensing Plant.—The condensing water is taken from a pump 


- house on the River Lujan through two 27 in. diameter pipes about 


500 yds. long, and is discharged into a small creek somewhat nearer ~ 
the power station, called the Rio Rosquete7. 

The condenser shells are cast iron and the tube plates are rolled 
brass 1} in. thick. The tubes are ? in. external diameter, and are of 
solid drawn copper of No. 18 S.W.G. Aluminium blocks are fixed 
in the water chambers in metallic contact with the tube plates. The 
air and water extraction pumps, together with their driving motor, 
are mounted on one bedplate. l 

The circulating water pump bodies are of cast iron and the im- 
pellers are of, gunmetal. The circulating water pump motors are 
housed in a steel framed, corrugated-iron-sheeted house, erected on 
a wooden jetty projecting from the bank of the river. 

In addition to the main circulating pump motors, the jetty carries 
a centrifugal pump oapable of delivering 300 gallons per minute 
against a head.of either 20 ft. or 95 ft. This supplies water through 
a 6 in. diameter pipe either to the purified water rerervoir or direct 
to the storage tanks in the pump house. Two motor-driven air 
exhauSters are also loeated in the pump house, each capable of pro- 
ducing in three minutes a vacuum of 20 in. in any one of the main 
pumps, including its suction pipe and discharge pipe up to the 
discharge valve. : 

The main pump motors are started by means of oil-immersed 
auto-starters, consisting of two separate single-phase transformers 
and the starting switch. Each motor is connected by a separate 
cable to one of the unit distribution boards in the power house. 

-< Owing to the swampy nature of the ground between the river and 
the station, it was not possible to lay the circulating water pipes 
direct in a trench. Instead they were erected on ‘cross bearers 
carried by pairs of wooden piles driven down to the tosca. The 


eables are carried on angle irons supported from the cross timbers--,.. 


Where the inlet pipes cross the Rio Rosquetes they are carried on a 
steel girder bridge. The pipes, which are steel, are lapped with 
tarred Hessian tape. 

. (To be continued:) 
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The Size and Working Cost of Machines ‘for 


Continuous-Current Transformation. 


By THOMAS GARTER. 
(Concluded from paye 494.) 


Simnmary.—The article discusses various methods of continuous-current transformatica (L): considers the differences existing 
between three schemes using & motor-generator, and arrives at expressions for the relative sizes of these machines, which are 
plotted in curves based on an assumed 100 per cent. efficiency (11.2; draws certain conclusions from these expressions and curves 
in regard to the first cost of the mechines and their method of operation (1H); introduces corrections for the actual case when 
efficiency is not 100 per cent., and deduces curves of overall efficiency of transformation, which show that the cheapest set 
to buy is also the cheapest set to run (1V.); and concludes by comparing a machine having a double-wound armature with a motor. 


a, generator as 


| IV. 

In what has already been written, efficiency has been 
assumed to be 100 per cent., so that the totahyfficiency of the 
conversion, denoted by V’C’/VC, has also been 100 per cent. 
In actual practice, the machines composing the motor-gene- 
rator must be selected, so that they deal with conditions where 
the efficiency is not 100 per cent., and in this case the power 
taken from the supply is necessarily greater than the power 


used, as the’supply has to give enough to make up for the 


losses of the motor generator in addition to the useful power. 
The overall efficiency of conversion, therefore, becomes less 
than 100 per cent., its amount depending, in a way now to be 
shown, on the value of r in schemes 2 and 3, and on the effi- 
ciency of the motor-generator in all three schemes as’ well. 
If the efficiencies of the two machines of the motor-generator 
are 7 and 7’, the ratio of the output of the generator to the 
input to the motor is always 7777’. 
-In scheme 1, as the whole of the energy is transformed, 

V'C'=nyn'VC, (4) 
transformation is simply 77’. Now, 


| C'/C=nm'Jr,. 
which shows how the current from the mains is increased by 
using machines which necessarily have losses. 

In scheme 2, when ris <1, machine Bis a motor, and hence 


VO"=1n'(V—V'C’, 


and the efficiency of 
V'/V=r, and hence 


s 
~ 


oT, l C”’=nn"(1—r)C’. . 
Now, C=C’ —C" =(1—7n’+77'r)C’, and hence 
| a se 
lemm 
1 
and VCS] VC, 
aay tan) 
or, VCHT FC. (5a) 


A= ayn +N" 


In scheme 2, again, when ris >1, machine 4 is a motor, and 
hence 


° (V’—V)C’=nr'VC", 
or, "= > ; (r—1)C". , l 
Now, C=C'4+0"=(I-— + ; ) ._ 
nn O nn 
and hence V =-(1- “+ 1) v'e, 
nn nn 
and V'c’— eee ee 76 (5b) 


l 

in DH 
In scheme 3, when ris <1, machine B is a motor, and hence 
V’C’=ny'(V—V')C, 


or, "=q" (5 -1) a 
lá A , 1 P 
Now, C’=C+C"= (1 —mm = enm \e, 
and hence V'C’={r(l—nn')+yn'}VC.. - + (6a) 


regards voltage regulation, and by mentioning briefly certain well-known schemes for variable-speed motors which 
may he simply dealt with on the principles set out (V.). 


In scheme 3, again, when r is >1, machine 4 is a motor, 
and hence 


(V’— V)C=7n' V'C"’, 


or, e=} (1—5 C 
A or] 
Now, ' c'=¢—C"=(1- =) , 
m o.r m 
and hence, FCs {r— 2) + =I £6, 
nn nn 


. . (6b) 


As the size of the motor-generator is dependent on r in 
schemes 2 and 3, the value of 777’ is not independent of r, but a 
sufficiently accurate: qualitative picture of what occurs in 
regard to overall efficiency of transformation is given by 


3 


of Transformation 


AS 
a 


Per cent. ff ficienc 


0~0 


Fic. 5.—CuURVES SHOWING OVERALL EFFICIENCY OF TRANSFORMATION. 


assuming 77’ to be a constant, as the exact shape of the curves 
showing this efficiency is not, for the present purpose, ex- 
tremely important. Certain definite relations at certain 
points, under this assumption that #7)’ is constant, are simply 
found. For cxample, when r=0, the overall efficiency in 
scheme 1 is 7)’, while in scheme 2 itis zero, and in scheme 3 
yy; when r=1, it is 7’ for scheme 1, and unity for schemes 2 
and 3; when ris infinitely great, the efficiency ig 77’ in scheme 
2, which means that itis asymptotic to n)’, and always greater 
than 7)’, when r is >l in scheme 2; and when r=1/(1—77): 
which is a value always greater than unity, the overall effi- 
ciency is zero in scheme 3. The value is 77’ for all values of r 
in. scheme 1, as shown by equation (4). Fig. 5 shows the 
comparative shape of the curves, with a’ assumed constant: 
the actual value taken is 77’=70 per cent., but the general 
shape of the curves would be the same for other values. 4 
definite scale is not put on either axis in the figure, as the 
shapes are approximate only, but certain leading points are 
shown, which are those specially referred to above. The 
curves for scheme 3 are, from the form of the equations. 
clearly straight lines. From Fig. 5, it is evident that, from 
the point of view of overall efficiency, scheme 3 is best, a 
long as r is <1, while scheme 2 is best when r is >1; ths 


- 
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conclusion 18 the same as that reachel P from the 


point of view of size of machines, 
and scheme 2 for r>1, is the best 


and hence scheme 3 for r<l, 
both an the point of view 


of minimum first cost and from that of minimum runuing cost. 
The fact that efficiency ts less thar 100 per cent. tices 


the sizes of the machines composi 
1 be the efficiency of machine 4 al 
B always. 


The size of a machi 
whether it be a motor or a gene 


ng the motor-generator. Let 
ways. and 4’ that of machine 
ine depends on its output, 
rator, and the sizes actually 


required are easily settled, bearing in mind that the output 
of a motor is its input multiplied by its efficiency; while the 
size of a motor to drive a generator is determined by the output 
of the generator divided by the efficiency of the generator. 


Thus. if Zm and Om and ijn be th 


e input and output and effi- 


ciency of a motor, and /g and O, and jg those of a generator, 


then, since Zy=Om, 


O,= nol y = MyOm==y gtk m. 


In any given scheme, the quantities actually specified will 


be F, V’ and C’, that is, the supply voltage, and the current. 


required on the secondary side, as well as the voltage at which 


it is to be used. 


ciency wes 100 per cent. 
V'C’ was used, as they were equa 
are not. 

In Fig. 1, where madine A is 
generator, i 


Output of machine A=- 


It will, therefore, be useful to express the 
size of the motor-generator in terms of V'’. 


As long as efh- 


, it did not matter whether VC or 


l to each other, but now they 
a motor and machine B is a 


ve. 
7 


Output of machine B=V’C’. | 


Combined output 


JAH pie: 
1) 


(v) 


and this is a measure of the total size of the motor- -generator. 
In Fig. 2, when r is <1, machine 4 is a generator, and 


machine B is a motor, with an input of (V— 


Output of machine A =n’ = 


V’)C’. 
VIC, 


=n"; nP o. 


Output of machine B= 


Combined output 


l 
=(1 +n) 0 —r)V'C’. . 


nf (=r) Ve. 


(8a) 


In Fig. 2, when ris >1, machine Aisa motor, and machine 
Bisa generator, with an output of (V’—V)C’. 


Output of machine 4= 


“(VVC 


. “(r— 1V'C’. 


Output of machine B= (r—1)VC. 


Combined output 


Bis a motor, with an input of (V— 
Output of machine 4 


from what has gone before. 


Output of machine B= 


Combined output 


o 
a (r-1)V'C" 


V’)C. | 


=n} (V —V')C, 


nyd SIWE 
KUI 


d E VC 
~ (Lay Fm mt) | 
rs 
rial One 
CEI AVC (a) 


~“ aN Von 


In Fig. 3, Hen ris >l, machine A is a motor, and machine 


Bisa generator, with an output of (V’ 


—V)C.: 


N 
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Output of machine A= VVC, 
/ 
] 
=~ (r—1)F0, 
] vat 
Sas a r—] ' 
copy 21) 41" yee 
from what has gone before. 
Output of machine B= -——/”! r—l)V’C. 
l ry’ Sha 
Combined output A (r—1)V'C’.. (9b) 


EEES 

These results are very slightly incorrect still, owing to field 
currents having been neglected. They become, when H=H 
==1'=1-00, that is, when efficiency is 100 per cent., 


eV'C’, 
2 (=LENV'C, 
(LT NV'C', 


which correspond to the expressions of equations (1) to (3), 
the factor 2 now appearing because the original equations 
dealt with the size of each machine when both were equal, 


whereas equations (7) to (9b) deal with the combined sizes. 


(8b) 


In Fig. 3, when ris <1, machine A is a generator and machine 


The reduction of efficiency from 100 per cent. to a lower figure 
in some cases increases, and in others diminishes, the size of 
the motor-generator. Equation (8a) is a clear ‘case of a 
reduced size, due to the fact that while the input to machine B 
has not changed, the output of machine A is reduced, owing 
to machine B, as a motor, being no longer capable of driving as 
large a generator as before. The increased value of C makes 
up for the reduced value of C”. Again, equation (8b) is a 
clear case of an increased size, because the output of machine B 
is unaltered, and machine A will therefore need to be larger 
in order to drive machine B. Equation (7) also shows an in- 
crease, but the results from equations (9a) and (9b) are not se 
obvious, as r comes into the factor as well as 7 and 7’ when the 
latter are not each 100 per cent., and each case therefore is best 
considered specially for itself. 

The general conclusion previously arrived at is. not dis- 
turbed, namely, that when r is <1 the. balancer scheme, 
shown in Fig. 3, is best, and when r is >1 the booster scheme, 
shown ineFig. 2, is best, provided always that, for reasons 
already discussed, one of these two schemes may actually be 
used instead of a motor-generator, as shown in Fig. 1, large 
enough to deal with the whole conversioA”, and having no 
electrical connection between its two parts. 

An interesting special example is that. of equation (9a), 
when r=0-50, which is the well-known case of the ordinary 
rotary balancer for a continuous-current three-wire system. 
The motor-generator then has a reversible function, and the ` 
two machines are the same size, since either of them may Pe 
a motor or a generator. 

The output of the motor is 


O50 =y +NN. 
N y 


lny 
The output of the generator is 
o m V'O l 
ley 
and C’ is the current in the middle wire. The motor being > 
the larger of the two machines, each of the two must be capable 


of doing the output of the motor, and the total amount of 
machinery required 1s 


0: 50V'C’, 


n 


2 yo 
l+yn' ? 
chee n'is the efficiency of the machine which acts as a motor. 


If the two efficiencies are approximately equal, as they are 
- bund to be, the multiplier of V’C’ is approximately of the form 


I 
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2z/(1+2?), which is always less than unity, being zero when 
N=n =n =zero, and unity when 7=7'=ny'=unity. Thus 
each machine of a balancer has a rated output, as a motor, of 
approximately not more than half of V’C’, the out of balance 
load, and the size becomes less as the efficiency becomes less. 
The output V’C’ is in watts, and must be divided by 746 if it 
is desired to express the motor output in braké-horse-power. 
ae overall efficiency of conversion-is, as shown in equation 
a), 
0:50 (1 —77)’) +n =0:50 (1+7)’), 


and hence V'C’=0°50(1+777//) FC, 
| 2 
or VC=.--" —V'C' 
C can Cc". 


As this clearly increases when 7)’ diminishes, it is evident that, 


while a low value of 777’ in a rotary balancer leads to a reduc- ` 


tion in the required size of the machines, it subsequently leads 
to an Increase in the running cost of the whole scheme, and 
is therefore to be avoided. 

If the function of the set is not reversible, the two machines 
may be of different rated outputs, as shown in the relative 
equations ; and the expressions given enable any scheme to be 
dealt with when F, V’ and C’ are given. 


V. 


_ When only one fixed value of V’ is required. it may be pos- 
sible tọ use a single machine with a double-wound armature, 
instead of two separate machines forming a motor-generator. 
The only disadvantage of this is that such a machine has not a 
fixed ratio of terminal voltages, owing to the internal lost volts; 
and has necessarily a drooping voltage characteristic from 
no-load to full-load on the generator side, leading to a slightly 
changing value of r, as the load changes. The motor-gene- 
rator, on the other hand, can, by means of compound-wound 
fields, be made level-compounded, so as to give a fixed value of 
rat all loads. - bo 23 

The various s‘stems which have been employed to give a 
great range of voltage, so as to obtain very large speed ranges 
in variable-speed motors, such as the Ward-Leonard, and other 
well-known schemes, are all applications in some way of the 
simple principles set down here. To consider these in detail 
would be impossible now; but if what has been written is 


‘clearly understood, an intelligent selection of machines may 


be made, giving the best all-round results in-cost and effi- 
ciency, in any case which may come up for consideration in 
estimating or in designing. 


The Electrical Equipment of Keadby Bridge. 


A bridge over the Trent at Keadby, 14 miles north of Gains- 


‘borough, 6n the Great Central Railway, was opened in May, 1916. 


‘This bridge, of far more than ordinary interest, forming part of an 
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the river between the abutment and the pier in the river free for the 
passage of river craft. | 
The provision of a public roadway parallel to the railway, together 


‘elaborate deviation and widening scheme, is known technically asa with new road approaches on both sides of the river, constitutes 


an inestimable advan- 
tage tothe public. The 
- old bridge was a rail- 
way bridge pure and 
simple, and there were 
no facilities for the 
crossing of the river 
within a distance 0 
15 miles. 
The new bridge, 43 
shown in Fig. l, con- 
aa sists of five spans of 
| the following dimen- 
| sions: Two fixed river 
spans of 135 ft. each; 


re` 


yr 
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PLEA AEL ETET | 4 | a eas ae a lifting span of 160 ft. 

a jy S ERAAI TOE Pd Æ giving, as already men- 

A Y ad Puff a | { Yy Yr. ¥ tioned, a clear, water- 

` | a l way of 150 ft.; a track 
Fic. 1.—GENERAL VIEW OF KEADBY BRIDGE FROM East BANK. -span of 40 ft., on which 


` “Comhined Railway and Highway Scherzer Rolling Lift Bridge,” 


ef 


and has replaced the old swing bridge, which carried the railway for 
nearly 60 years, whilst it also bears a public highway. Its most 
remarkable feature is the rolling-lift open- f 

ing span, which weighs over 2,900 tons, apa IETF 

and is the largest in Great Britain, if notin | 

the world. ` | 

When the question of the improvement |- 
of the railway line first came under con- 
sideration there was a strong desire that 
the span of the new bridge should be very 
much greater than that of the old struc- 
ture, and that ample facilities for traffic 
across the river should be provided. The 
Scherzer system recommended itself not 
only as a complete structure entirely 
suitable to the special needs of the situa- 
tion, but for the ease with which: it could 
be built without interference with the 
traffic on the Trent. 

The old swing bridge provided two 
navigable channels, each 60 ft. in width, 
whereas the lifting span of the new bridge! 
gives a clear waterway 150 ft. wide, equal 


ee 


to the two openings of the old bridge, including the central dolphin 


and piers. The roller-lift principle enabled the constructional steel 
work of the opening span to be bu It i: a vertical position, leaving 


- NE 


the lifting span rolls: 
and an approach span of 70 ft. on the east bank of the river. The 
bridge has a width of 53 ft. 6 in. between the centres of the outside 
girders, of which 29 ft. 3 in. is occupied by the railway and 24 ft. 3 in. 
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Fia. 2.—V Ew oF BRIDGE SHOWING ROLLER LIFT SPAN BEING LOWERED. 


by the roadway. Each span consists of threo main girders, the 
central one dividing the romliway from the railway. 
The three main girders.of the track span form a path on which the 
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lifting span rolls, and together have to sustain the weight of the 
lifting span. The lifting span consists of three main trusses spaced 
at the same distance apart as the main girders in the fixed spans, 
and is counterweighted at the rear end in order to secure balance 
at all angles of lift. The counterweight consists of a rectangular 
steel shell extending across the full width of the bridge (see Fig. 3), 
and is heavily braced internally by lattice frames and strengthening 
girders. Its internal capacity is 24,780 cubic ft., and it contains 
1,800 tons of concrete. 

On either side of the lifting span heavy frames are built up along- 
side the track girders and anchored down to the supporting piers of 
the bridge. At their upper extremity these frames carry horizontal 
girders, to which are bolted the main operating tracks. The clear- 
ance between these frames allows the span to move freely as the 
bridge is raised or lowered. 
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Fic. 3.—ENp VIEW oF LIFT SPAN SHOWING COUNTERWEIGHT AND 
RoLLER Patas. 


The position .of the racks coincides with the centre of the rolling 
circle, of which the segmental girders form part, and the rotation 
of the pinions attached to the gudgeon pins of the moving leaf, as 
they travel horizontally along the racks, rolls the leaf backwards 
or forwards, so opening or closing the bridge. A horizontal plat- 
form at the level of the fixed racks is constructed on the leaf itself, 
and on this platform the lifting machinery is accommodated. 


(To be concluded.) 


The Labour Outlook.* 


. (BY OUR LABOUR CORRESPONDENT.) 


Peace is now in the air. The Labour Peace Programme has been 
forced well into the public mind, though there is another aspect of 
the question on which the industrial labour movement has strong 
views which are not nearly so well known; but recent events to 


which I shall allude later are bringing this aspect within the range 


of public attention. I refer to international labour agreements. — 
It has long been an argument used by employers against the 
trade unions when the latter were pressing new demands, that if 
they were granted British industry would not be able to meet foreign 
competition, as foreign goods were produced under lees favourable 
labour conditions than British goods. There is a certain truth in 
this point of view, though there are two factors of importance to 
be taken into account. 
to which high wages and good conditions affect the efficiency of 
production, that is, what is called the economy of high wages, and 
8xcondly, it must be remembered that foreign conditions are not static. 
. With the growth of trade unionism abroad, pressure is being put 
dicreasingly on employers in other countries to improve conditions. 
"pit is clear that international standards, however remote their 
complete adoption may be, must become more and more important 
in{the future. In the years before the War the International 
Association for Labour Legislation was engaged in securing inter- 
national agreements.on labour questions. Two subjects dealt with 
by the Association and for which they obtained the support af a 


number of Governments, were the use of phosphorus in the manu- 


* We do not necessarily endorse the views expressed by our Corre. 
€pondent,—Eb. Æ. 
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facture of matches and the prohibition of night work amongst 
women. Many trade unions in this country were associated with 
trade unions in other countries in international federations, ¢.g.,, 
the mines, the transport workers, the textile operatives, with a view | 
to international co-operation for the attainment of common ends. 
But prior to the War these movements were really in their infancy. 
At the recent Inter-Allied Socialist and Labour Conference in 
London, Mr. Samuél Gompers, speaking for the American Labour 


movement, laid it down that hours of labour and working conditions 
should form part of the peace programme, and that these{matters 


- should be considered as part of the peace negotiations. This pro- 


posal was accepted by the Conference. The new German Imperial 
Chancellor has made the same suggestions, apparently in order to 
meet the wishes of the German trade unionists and Social Democrats. 


_ “ At the peace negotiations,” he said, ‘‘ the German Government 


will use its efforts to the ends that the treaties shall contain pro- 
visions concerning the protection of labour and the insurance of 
labourers, which provisions shall oblige the treaty-making States 
to institute in their respective lands within a prescribed time a 
minimum of similar, or at least equally efficient, institutions for the 
security of life and health as well as for the care of labourers in case _ 
of illness, accident or invalidity.” Viscount Grey of Fallodon in 
his speech last week on the League of Nations referred to the 
possibility that a League might do “a great deal with regard to 
Labour” by providing an official channel for the discussion of 
common industrial problems. 

It is probable that Labour opinion will ripen rapidly in favour. 
of an attempt to arrive at international agreement at the peace 
congress on some ‘of the larger questions intimately affecting the 
workers, and of the regular consideration of them by the League 
of Nations. 

There are two important aspects of the post-war situation which 
must be borne in mind in this connection. In the first place the 
trade unions in this country are determined to obtain conditions 
superior to those existing before the war. How far they can be 
granted is, of course, a matter for argument. But there can be no 
doubt that so far as the fear of foreign competition is concerned, the 
imposition of certain elementary international labour standards 
will deprive this argument of much of its force. Secondly, there 
appears to be little doubt that after the war greater use will be made 
of the labour of coloured peoples, whose economic standards are 
much lower than those of the white peoples of the West. 

Employers of labour in this country must surely in their own 
interest support the establishment of international labour stan- 
dards. The real competition in the world of the future must rest 
upon efficiency of methods, machincry and organisation, and not 
upon the. short-sighted and factitious advantages to be obtained 
from sweated labour, low wages and bad conditions. It is in the 
interest of both employer and employed that the inferior standards 
of many foreign countries should be raised and both should unite 


_ to press upon the Government's attention the importance of taking 


the economic side of the peace into immediate consideration. It is 
too much to hope that in the near future any real universal standards 
will be adopted, which will directly affect the standards already 
obtaining among progressive peoples. But much may be done to 
prevent the exploitation of coloured races, and in the direction of 
exterminating the worst evils of sweatingand unhealthy conditions 
of labour. Industrial Councils, Interim Industrial Reconstruction 
Committees and other joint bodies could do a useful work by turning 
their minds to this subject. It raises questions of considerable difficulty 
and complexity. But they should not daunt the industrial world. 


Houses of Ligno-Concrete.—In view of the urgent demands 
in the way of building that are likely to arise immediately after 
the war, especially the construction of small houses and 
cottages in this country, some interest attaches to experi- 
ments made in Germany with a new ccmposition termed 
“ ligno-concrete.”’ At present this is being used mainly as 
a means of.economy, but it may prove useful in the future. 
To produce ligno-concrete, wood that is of little value in itself 
for building, such as small waste-ends, unseasoned pieces, &c., 
are completely buried in concrete, and for the latter cheap 
materials, such as blast-furnace slag and cinders, are used. 
Inner partition walls and roofs are made of this material, but 
for the latter small meshed wire netting is also employed on 
the underside and the concrete is somewhat stronzer. Houses 
so constructed are said to be clean and healthy, and are 
specially suitable as dwellings for agricultural labourers. 
Most of the work can be executed by unskilled labour. 
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The British Designer of 
Yesterday. 


We suppose that few will cavil at the statement that 


the designer who really designs is a man of no mean im- 
In the present article we refer more particu- 
larly to the designer of electrical machinery, although this 
is equally true of all engineering work. The designer is 
important because progress very largely depends upon his 
efforts, at least in so far as the improvement of any type 
of plant is concerned, although not necessarily the creation 
of new types. The latter work may be rather that of the 
It falls, however, 
to the lot of the designer to reduce losses, to put material 
to the best use, and, therefore, to cheapen the product so+« 
that the factory may maintain a good output against 


portance. 


inventor who strikes out into new lines. 


competition. Further, he should develop designs so as to 
overcome difficulties encountered in practice; he should 


introduce improved methods of construction; he must 
determine empirical constants, keep in touch with modern 


practice, and generally maintain the efficiency of his pro- 


ducts and of himself—all of which constitute a programme 


demanding much more time than the official working 
hours. The position of the designer is really one of great 
responsibility, for a faulty design may mean a serious 
loss to ‘his employer, not merely immediate, but also 
consequential, and great inconvenience to the public. 

In one respect British design has not been given the 
support to which it was entitled, quite apart from questions 
of the individual designer.’ We refer to the habit of the 


British purchaser in refusing to place orders except with’ 


firms who have already manufactured plant of the size 
required. Refusal to place an order for, say, a 5,000 kw. 
alternator with a firm who has hitherto only made dynamos 
up to 50 kw. is natural, and is only a reasonable precaution ; 
but this policy has been carried much beyond this elemen- 
tary example, and has made it very difficult for British 
designers to develop large plant, and thus the designer 
himself has suffered in what may be termed his own tech- 
nical development. 

_ Seeing the important part that is played by the designer, 
what do we find in regard to his position ? 
this inquiry we must look at the matter from the position 


of £s. d., which is the only ultimate criterion by which 


services can be judged. In doing so we find (taking 
pre-war conditions) that the designer staits at what 
may be considered a low wage, such as 20s. or 00s. per 
week. This is after an expensive education and after 
very possibly two vears’ experience in a works. Yet a 
low starting wage may be more or less inevitable, from the 
fact that the would-be designer has much to learn ; for no 
college course, however complete, can or ought to supply 
practical needs in this direction. It happens frequently, 
for example, that the methods of design which have been 
acquired by the aspiring designer are by no means those 
that are followed by the works in which he finds himeelf ; 
whilst a considerable time is needed for a newcomer to 
adapt himself to the routine of the office, to familiarise 
himself with the firm's standards, and, akove ell, to learn 
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the art of avoiding mistakes in his calculations. Consequently 
a somewhat low wage to start with is not altogether unrea- 
sonable. Nevertheless, under these circumstances we might 
expect that either the rise would be rapid or that there 
would at least be a long ladder to climb. Unfortunately, 
this has not been by any means the case. On the con- 
trary, the rise, as far as we are aware, has invanably 
been slow, and a salary of £2 to £3 per week has been 
looked upon as something quite considerable for an assis- 
tant designer. And, what is still worse, the ladder is 
short. | 

But there was another unfortunate factor which used 
to await the young designer. and of which he was wholly 
ignorant at the start. Speaking of pre-war days, this new 
fact was the desirability of German birth, or of German or 
American experienee. In other words, many ôi our 
leading designers were German or American, with the 
inevitable result that they favoured those who were 
German or American, or happened to have a corresponding 
experience. And vet it is well known that many of the 
most serious blunders in this country have been due to 
foreign designs. This love for the German designer 
was akin to the popular demand for the German musician, 
which became so marked that in pre-war days no mere 
English performer stood half a chance against a German 
competitor. The conductor of one of our provincial 
orchestras was so impressed with this mental attitude 
that he changed his good old English name to that of 
Hindenburg ; but some two years ago he found his name- 
sake too illustrious, and returned to the name of his 
fathers. Electrical engineers are well known to be music- 
ally inclined, and so, perhaps, there was some reason to 
follow the example of the musical world. 

This aspect we hope has now changed, but, even where 
such competition was absent, what was the outlook for 
the assistant designer? In due course he might become 
assistant to the chief designer, very possibly at £300 per 
annum, or a chief designer at £500, which by no means 
could be regarded as adequate for the services rendered and 
for the responsibility that fell upon him. 

We can imagine the board of directors of a company, 
with a turnover of, say, £100,000 per annum, and faced 
with German competition, deliberating as to whether 
the chief designer was worth so much as £500 a year, 
and whether his request for a rise of £50 could: be con- 


sidered in the face of competition which rendered it so 


necessary to practice economy in all directions, except in 
that of, directors’ fees. True enough, even £100 a year 
was only one-tenth of 1 per cent. of the turnover, but 
why should the designer (who, after all, was not nearly 
so important as the salesman) be paid more than £5) 
per annum when other men were willing to work for this 
salary ? It was evident that the work would be done no 
better on £600 a year than on £500; therefore, why 
diminish the profits? And so ‘our hypothetical board, 
while expressing full appreciation of the loyal and able 
work of Mr. X.Y.Z., and of his designs which required 


so little alteration to their patterns, regretted they did 
_ not-see their way under the stress of increasing competition 
-to raise his salary. : 


And under these conditions the designer of yesterday 
did his best to uphold the standard of British quality. 
Is it surprising that our progress was not always what 
it might have been ; or that many of our leading designers. 
well known for their technical work, should resign their 
posts in order to get out of the rut ? 

In another article we shall deal with the Designer of 
To-morrow. 
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A Thermo-Electric Standard Gell." 


By C. A. HOXIE. 


‘Standard cells of the Clark or Weston type will not function at 
freezing or boiling point temperatures, and are easily damaged if 
an appreciable current is drawn, as by accidental short-circuiting. 
The “ Thermal” cell now described is not, strictly speaking, a 
primary standard or source of E.M.F. but is free from the above 
drawbacks, and may be classed as a secondary standard, either of 
current or E.M.F. The standard thermal cell in its present form 
consists of a glass bulb containing a thermo junction T (see Fig. 1) a 
heating filament H, which is not in contact with the junction, the 
balancing resistance R and the drop resistance R, These are 
mounted in a case with binding post connections on the top. Ifa 


battery and galvanometer are connected as shown in Fig. 1, and the - 


Fia. 1.—Dr1aGrRaM OF STANDARD THERMO-CELL CiRCUIT. 


T = Thermo junction. 
H = Heating filament. 
a = Cold end. 


R = Balancing resistance. 
Rı= Drop resistance. 
Ra= Rhe ostat. 

s = Galvanometer s^ort-circuiting switch. 

` a 


current adjusted to a critical value the galvanometer will indicate a 
balance, for the reason indicated in Fig. 2, where the curve 7 repre- 
sents the drop of potential across the balancing resistance R as a 
function of the current through the heater H. The curve b shows 
variation of the thermal E M.F. of the junction with the current 
through the heating filament. These curves indicate that the 
thermal E.M.F. is approximately proportional to the second power 
of the current through the heater, while the drop across the resis- 
tance R varies directly. The point of intersection C is that point 
at which the thermal E.M.F. equals the drop of potential across the 
balancing resistance. By adjusting the current through the heating 
filament. to this critical value we can obtain a definite potential drop 
across the resistance R, The maximum current that can be used 
i OA 
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Fic. 2.—CURVES SHOWING RELATION BETWEEN POTENTIAL Drop 
_ Across BALANCING RESISTANCE AND THE E.M.F. GENERATED AT THE 
THERMO JUNCTION. 


without affecting the constancy of the cell, is that which will bring 
the filament to a dull red heat, but it is generally maintained some- 
what below this value to prevent damaging the cell due to an acci- 
dental increase. The adjustment to the critical balancing current 
is secured by means of a rheostat in the battery circuit Since the 
drop and balancing resistances are constructed of wire which has a 
negligible temperature coefficient, any‘change in the potential across 
the drop resistance must be due to a variation of the thermal E.M.F-. 
The cell has no measurable temperature coefficient at balancing 
point. If adjusted to any smaller value of current a negative 
coefficient results. This is due to the fact that up to a certhin point, 
a rise in the surround'ng temperature increases the thermal E.M.F. 
of the couple for a given difference in temperature between the cold 
and hot ends. Apparéntly this critical point is reached when the 
filament attains a dull red heat 

* Abstract of a Paper in the “ Proceedings ” of the American Institute 
of Electrica }Engineers. 


Considerable experimental work was necessary to determine the 
proper construction of the various parts of the thermal cell. The 
heating filament and junction wires are kept under tension in order 
to maintain a constant position with respect to each other The 
heater wire should be of small diameter and of a material having a 
high resistance and capable of withstanding cons‘derable strain when 
heated to a cherry red. Tungsten wire 0-07 mm. in diameter was 
found to meet these requirements, and gave the proper. temperature | 
with a current of about 40 mill‘amperes. A heater wire of larger 
diameter does not remain constant. A heating filament l cm. in 
length with a resistance of 12 ohms gives good results. The couple 
wires should also have as small diameter as possible. Nitrogen gas 
under a pressure of about 2 cm. permits the operation of the cell in 
any position and a transfer of heat sufficient to produce the required 
L.M.F. After the bulb has been assembled, the current is passed 
through the filament, raising its temperature to a point considerably 
beyond the final operating value. This ages the filament and in- 
creases the permanency of the cell. Any lag in the temperature of 
he balancing coil with respect to that of the heater and the couple 
wires is prevented by spiralled connections from the bulb to the 
binding posts on the top of the cell. The heat conducting path is 
thus lengthened, so that changes in the surrounding temperature 
have a uniform effect on all parts of the cell. 
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Fic. 4.—SROWING ASSEMBLY OF PARTS 


Fru. 3.—GENERAL APPEARANCE 
oF THERMO-ELECTRIC STANDARD CELL. 


OF CELL. 


The characteristics of the cell may be summarised as follows :— 

The E.M.F. obtainable is not limited, and the potential ACTORS it 
can have any desired value, usually 1 volt. Any combination of 
F.M.F. values may be obtained by taking taps from the drop resis- 
tance. : 

Temperature Coefficient—The temperature coefficient may be 


‘reduced to zero. 


Effect of Temperature.—The surrounding temperature may vary 
from values below 0°C. to over 100°C. without the slightest injury 
to the cell, as no liquid is used in its construction. 

Effect of Short-circuit on Cell.—When these cells are properly 
constructed they cannot be damaged by short-circuiting any of the 
external connections. | 

Accidental Increase of Filament Current.—An excessive current 
through the filament may change the standard value of E.MF., 
but will not necessarily destroy the usefulness of the cell. 

Position of Cell.—The position of the cell does not affect the value 
of the standard E.M.F. , P 

Strength.—The cells are portable, will stand severe shocks without- 
injury, and can be easily shipped if ordinary precautions are taken 
in packing. 

Accuracy.—Since a null method is employed in balancing the cell, 
the observation error will be a minimum. The principle sources of 
error are the temperature coefficient of the cell and thermal E.M.F.s 
other than the E.MF. generated at the junction, but a standard 
thermo cell that is properly constructed and operated should remain 
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“constant to at least 5 parts in 10,000. These tests cover a period of 
r to 23 months, and indicate variations well within the above 
imits. 

l In conclusion, the characteristics of the standard thermo cell 
justify its use in many measurements in which standard cells are 
now required. This cell has been successfully used with potentio- 
meters designed for thermocouple work. During the past vear 
several such potentiometers have been in constant use, operated by 
unskilled labour, and no trouble has been experienced that could be 
charged to the standard cell. 


Correspondence. 


-PATENT LAW REFORM. 
TO THE EDITOR OF THE ELECTRICIAN, 
XIR: Apropos of the criticism of the two proposed new 
Bills—z.e., the Trade Marks Bill and the Patents and Designs 
Bill, `“ 1917 ”’—towards the end of last year and during the 


present year, it may be interesting to your readers to know 


that these Bills have now been withdrawn and are dead. 

As the result of the question being raised, conferences were 
held in the larger cities of the kingdom which culminated in 
the formation of a General Committee in London, which 
ultimately adopted a comprehensive report drawn up by the 
Institution of Electrical Engineers for presentation to the 
President of the Board of Trade. By arrangement a large 
and influential deputation, consisting of doctors of science, 
inventors, electricians, patent experts, and representatives 
of technical and scientific societies and of some of the principal 
progressive industries in this country, was formed and ap- 
pointed to wait upon Sir Albert Stanley to place before him 
its views on the imperfections of our patent system and the 
grievances under which mventors in this country suffered. 

It was ultimately settled that Sir Albert Stanley would 
receive the deputation last Thursday, the 10th inst. ; it was 
rather. unfortunate, however, that though the meeting had 
been. arranged. for with Sir Albert a considerable time ahead, 
and even after the day and hour had been fixed and confirmed, 
the time ‘of meeting was put back one hour at Sir Albert's 
request by telephone, he (Sir Albert) was not present, but 
sent a deputy in his place. much to the regret of the deputa- 
tion, many of, whom had come so far to lay their views before 
the right honourable gentleman on a’ matter so important 
to ` the commerce and industry of the country after the war,” 
upon which Sir Albert had been lecturing lately throughout 
the United Kingdom. 

Some of us, old enough to remember being present in the 
same room in 1883, when the late Mr. Joseph Chamberlain, 


as President of the Board of Trade, met a somewhat similar. 


deputation, and eloquently spoke to us on the benefits of 
invention and its encouragement, and just before introducing 
his own revolutionary Patent Bill of 1883, could not very 
well help comparing our reception then and now, with so much 
more at stake in competition after the war. | 

Anyone who knew the late Mr. Chamberlain, with his 
proud, imperial and patriotic spirit, and who magnified every 
public office he ever held, could scarcely conceive his delega- 
tion of the reception of any such representative deputation 
toa deputy. Apart from that, however, the deputation were 
led inferentially from the chair to understand that no new 
Bills had yet been drafted, while the various speakers of the 
deputation urged with considerable force an automatic mora- 
torium or prolongation of patents to meet war conditions, 
the protection of inventions relating to food, medicinal or 
surgical products, the importance of product claims to chemical 
and other industries, the extension of (a) the term of patents, 
(b) the period of provisional protection, (c) the period of accep- 
tence of the complete specification, the reduction of patent 
fees, the protection of patentees in relation to utilisation of 
their inventions by the State, the limitation of provisions for 
revocation of patents, the abolition of the compulsory working 
of patents, which princiaplly benefited foreigners, and espe- 
ciaily Germans, the safeguarding of patents of addition, the 
formation of a special tribunal to deal with patent cases, and 
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the adoption if possible of a British Empire patent system. 
In regard to the latter, Sir Robert Hadfield graphically pointed 
out the absurdity of the present Canadian patent svstem 
(part of which system was incorporated in the proposed Bill 
of last year) under which he found he had to pay the sum 
of eight guineas for a type-written copy of a Canadian speci- 
fication, while the British printed specification of same only 
cost here some 21d. As regards the moratorium, patentees 
do not went any one-sided favours, but they desire justice. 
In my own knowledge there are patents for apparatus, sav, 
for strect and other lighting, &c., on which renewal fees are 
being regularly paid. which have been turned into dead 
letters by the Government war restrictions, and surely it is 
only fair that an extension of time should be given these in 
the proposed new Bill. Then, as to the necessity for com- 
pulsory working clauses, why should these be required here 
any more than in the United States, unless to prevent us getting 
so good terms from other countries as. the Americans get, 
because they have no compulsory working under their more 
perfect patent system ? Unquestionably, our principal com- 
petitors after the war (Germany, Jet us hope. being barred) 
will be our American friends, and it is very desirable in the 
interests of invention, commerce and industry in this country, 
that we should have equal opportunities with our American 
Allies, to say the least. We were promised by the Board of 
Trade representative that all these various matters would 
receive the earnest consideration in the preparation of the new 
Bill, but, to my mind—the end of the war being now at least 


in sight—the question comes to be. would it not be better now 


to wait til the war is over, and then, if possible, to secure a 
new Bill on American lines, formed on democratic principles 
to suit our conditions for the whole British Empire, in order 
that Britishers here and throughout the Dominions could have 
an opportunity.of holding our own in the race for the coming 
world’s business ?—{ am, &e., 


Leigh-on-Sea, Oct. 12. JAMES KEITH. 


“THE DISABLED SOLDIER.” 
= TO THE EDITOR OF THE ELECTRICIAN. 

SIR: With reference to vour very pertinent article in your 
issue of the 4th inst. urder the above heading, a letter which 
I recently received from the Ministry of Pensions mav be of 
interest in this connection. | 

The Minister, who is appealing to public utility corpora- 
tions, wrote that he was desirous. in anticipation of demobilisa- 
tion and the re-settlement of labour, to make special pro- 
vision for the re-employment of men discharged as disabled 
from naval, military and air service. He enclosed with his 
letter a memorandum giving the nature of the scheme which 
he had in view, and in order to assist the Ministry in its praise- 


worthy object we sent round copies of the memorandum to. 


our mem ber-com panies. 

The memorandum is too long to quote here, but I have no 
doubt the Ministry of Pensions would be pleased to send a copy 
to anyone writing them, or I would do so.—I am, &c., 

T. W. Cotr, Secretary, 
The Provincial Electric Supply Committee 
of Great Britain. 

Moorgate Court, Moorgate-place, B.C., Oct. 12. 


——— 


A FEW ADVANTAGES OF INDUSTRIAL. 
COMBINATION. 
TO THE EDITOR. OF THE ELECTRICIAN. 

Sin: May I, through the medium of your columns, be 
allowed to make a few remarks in regard to some of the very 
obvious advantages of svndication in the brass industry. 
The economies to be derived from a closely knit and well 
organised combination of a large number of firms. in point 
of number probably outstrips those to be secured by a like 
effort in any other field of industrial endeavour. 1 will, 
however, only deal with those economies falling under various 
main headings, as the serious reader will no doubt easily 
elaborate them into dozens of different minor channels. 
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Commencing. with the beginning of operations, there is 
Economical Purchase of Raw Materials in bulk, as against the 
- petty-fogging little parcels bought by the hundreds of different 
firms to-day, and coupled with this. there is the important 
consideration of being able to take fuller advantages of the 
‘market fluctuations. This, of course, not only refers to our 
metals, but also chemicals used in processes and other things 
such as small tools, files, drills, taps, &c., which would be 
purchased far cheaper in bulk. Be. 
Unnecessary Duplication of Plant, as specific types of ma- 
chines would be peculiar to certain factories only, and would 


be kept running and in work practically all the time, whereas -+ 


at present, each factory employs many and varied types, -in 
order to be in a position to cope with various classes of pro- 
duct, which results in many of the machines being idle for 
nine months out of the year. . 


Simplification in Details of Manufacture in each works, due 
to specialising in a few articles instead of ones energy being 
spread over a large number. ` ‘ 

The accumulated ecperience and brain power of all being 
directed to every department of each factory under the con- 
trol of the combine, or, in other words, the advantage of the 
application to each firm of the combined experience and 
knowledge of the whole. ’ 

Reduction of management expenses not only in administra-, 
tive positions, but in all subsequent executive positions, 
because of simplification of processes and reduction of detail, 
thereby permitting greater output for each unit of energy 
expended in every department. ? 

The application of science to all processes in the factory is 
vasily possible when a firm is concerned with huge quantities 
of a small variety of products. This is impossible, on accoun® 
of prohibitive cost, when each plant is turning out only small 
quantities of a huge variety of patterns. | 

Reduction of office machinery and staff due to simplification 
of all details of its werk. 

Considerable saving of banking expenses due to a method of 
centralised book-keeping and few instead of many banking 
accounts. | 

Credit and finance. It naturally follows this will flow more 
readily to a large prosperous amalgamation of firms comprising 
the main part of a single industry, than to individual firms 
in their present unorganised and insecure state. 

Scientific distribution and reduction of all selling e‘tort to a 
minimum as compared to the present. where a dozen salesmen 
may be selling the same lines to the same buyers in the same 
month. | 

Rebates and reductions in freight and transport, which could, 
no doubt be negotiated with the principal railway and steam- 
ship companies, as the syndicate would negotiate in tons 
where the individual firms would only deal in hundredweights. 

Elimination of competition, not by the oppressive and im- 
moral use of the weight of capital, but by methods of effi- 
ciency and supetior organisation. This would overcome the 
senseless war of price cutting that exists to-day with ` the 
man in the next strect,”’ which, whilst bringing profit down 
to the lowest ebb does not cheapen the product, but rather 
debases it, robbing it of that element of quality and finish we 
often desire, but rarely see in the industry. 


Export economies, comprising first-class representation in all 
markets, instead of inferior representation in a few markets. 
The poor efforts that are made at present in mostly all markets 
by agents and representatives knowing nothing about the 
trade, and probably caring less, whilst they can hold other 
agencies which, in the nature of things, are more profitable, 
is because of the unorganised state of the industry at home. 
and is not the agent’s faultinany way. He finds he meets so 
Many competitors all trying to sell the same lines that when 
the business available is divided up amongst them, it is not 
worth gene: and, therefore, he is content to use the agency 
as a soft of “ fill gap’? when things are slow. Reduction of 
selling costs would be possible, as a combination would create 
and build up a sales organisation which would adequately 
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cover every market of the world at less cost than the few 
principal ones are being covered at present. 

In conclusión, the size of the. syndicate and its various 
ramifications would be such as would ensure to it the’ first 
offer of all new inventions, improvements in processes, &c., 
as well as the absorption of the best type of worker—men at 
the summit of their own particular sphere of work, whilst as 
regards profits, a combination can keep for itself for a longer 
period than can individual firms, those savings which are 


effected by the aforementioned new inventions and improve- 


ments.in processes instead of having to immediately hand them 
over to customers, as is necessary when competitors are 
closely following on one’s heels.—I am, &c., 

Birmingham, Oct. 11. Howarp F. SMITH. 


eta 


Patent Record. 


SPECIFICATIONS PUBLISHED. 


The following abstract from some of the specifications recently published have been 
specially compiled by Messrs. MEWBURN, ELLIS & Pryor, Chartered Patent Agents, 
70 and 72. Chancery-!ane. ! ondon. W.C. SA 

Whenever the date applied jor difters jrom the date on which the application was 'odged 
at the Patent Office the former is given in brackets ajter tre title. 5 boi 


1918 SPECIFICATIONS, 


118,864 Western ELecTRIC Co. & POLINKOWSKY. Call distributing systems for tele- 
phone exchanges. (13.717) 
118.878 Ress. Electrical resistance (7 9:17.) wee % 
118.389 Parsons & Law. Dynamo-electric machines. (10/9/17.) 
118.836 Stone & Co. & Darker. Brush and terminal contact mechanism of dynamo- 
* electric machines. (13:.9:17.) 
118.889 Stevens. Automatic telephone sub-station mechanism, (149:7) _ 
109.815 Western Evectric Co. Telephone exchange systems. (22:9. 16.4 
118.902 BEAVER, RICHARDS & CLAREMONT. Detective and protective device for electric 
cables. (229 17.) 
8.928 CARETTA. Electrically-heated soldering iron. (19/10/17.) 
6.256 SuitH. Electric storage batteries. (17.5, 17.) 
244] AKTIEBOLAGET LJUNGSTRGMS ANGTURBIN. Rotary field magnets. 
8.984 Fawssett & Parry. Electrical relays. (21/2/18) 
8.992 Smyth. Apparatus for therapeutic treatment by means of electric and other’ 
forms of radiant energy. (15.3:18.) 
118,994 ae Evectric Co. (Cutler-Hammer Mfg. Co.) 
(153/1 


11 
11 ; 
11 (19/12/16.) 
11 
11 


Electric motor controlleis. 


18.) z 
119.016 B.T.-H. Co. (G.E. Co.) Means for controlling electric circuits. (1,6;18.) 
119017 Stokes. Interlocking plug switches for electric circuits. (16.18. 
11 


(Norse Aktieselskab for Elektrokemisk Industri, Norsk Industri 


9,018 KILBURN. 
Manufacture of carbon electrodes. (9°1,18, divided appli- 


Hypotekbank.) 
cation on 551, 18.) 
HI 


pu 


APPLICATIONS FOR PATENTS. 
Notr.—Namies within parentheses are those of communicators of Inventions, 
September 2, 1918. 


14.213 ENGELKE & WRENCH. Arc lamps. ‘ “i 2 
14.221 REYROLLE & Co.. CLOTHIER & Grecory. Switchgear. 
14,223 DryspaLe. Alternating-current relays. . 
14,228 Hinton. Determining electrica} characteristics of high-frequency oscillation 
. circuits. 
14,235 Brissy. Electric are furnaces. 
14.239 Remy Evectric Co. Electromagnetic speed-controlling device. (19/17. U.S.) 
14,242 Akt. Ges. Brown, Boveri & Cie. . Safety device of tanks of transformers &c. 
(1/9/17, Germany.) ; i i 
14.264 Leonaro. Electric welding. 
September 3, 1918. 
14.284 RUTHERFORD. Lamp and switch holder. 
14.301 Burton & Attiey. Electrica! warp stop motion for looms. 


14.315 B.T.-H.Co. & Pottock. Dynamo-electric machines. es 
14,322 IGRANIC Etectric Co. (Cutler-Hammer Mfg. Co.) . Welding control'ers. 


14.328 Hiccs. Incandescent lamps. 
September 4, 1918. 
14.350 Poore. Electromagnetic separator. - 


14.362 SCHATTNER. & BARBOUR & Watton. Electric motor control gear. ` 
14.372 KAYSER & MACDONALD, Improving conductivity at joints of electrodes. ` 
14.397 BeTuLANDEeR. Electric relay mechanism. (4:9/17, Sweden.) S 


September 5, 1918. 
14.448 Lane & WINGATE. Electric light and heat Sttings. 


14.451 IorANIC ELectric Co. (Cutler Hammer Mfg. Co.) 
14,454 TELEGRAPH CONSTRUCTION & MAINTENANCE Co. 


~ 


Lock-out switches. — 
Apparatus for measuring 


distances. l 
14.458 Latour. Telephone Apparatus: (5/9/17, France.) 
September 6, 1918. . TRE 
14,505 Jensen & TitNey. Magneto-electric generating machine for lighting vehicles, &c. 


14,510 Courson. Arc lamps. 
14,523 SpuitoorF EvectricaL Co. Adjustable 
(16516. U.S) 2 7 
14,530 Pearson & Wuite. Accumujators. 
September 7, 1918. 


14.559 Sumtito. Direct-current dynamo-electric machines. 

14.567 B. T.-H. Co. (G.E.Co.) Signalling apparatus. 

14.574 VanpeRrvELL & Co. & Mipciey. Electric ignition dèvices.- 

: September 9, 1918. ‘ 

14.612 Starr. Controlling torpedoes or boats by wireless. 

14.619 Cross. (Hulfish.) Automatic switches. circuit systems. &c. 

14.646 SriitporF Eiectricat Ce, Ignition mechanism, (2:1/18, U.S.) 
September 10, 1918. 

14.680 LOTHERMO PATENTS. GREENHALGH & LONGBOTTOM. 


interrupters for ignition dynamos. 
: eee 


Dvynamo-electric machinery. 


14,703 Case. Signalling systems. l 
14.704 Casg. Variable resistances. , . 
14.705 Cass. Light reactive resistance elements. 


14.715 Tower. Electrica! system for generating intermittent high-tension impulses for 
ignition purposes. d 


14.721 as WESTINGHOUSE ELECTRIC & MFG. Co. Steam condensers. (19/9/17, 
U.S.) 2 


4,731 RAWLINGS. Electric arc striking devices, 4 


a . ry 
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September 11, 1918. 
14.738 Corson. Terminal fittings of lamp-holaers. 
14,767 WuHegvier. Securing shades to lamp-holders. 
14,778 B. T.-H. Co. (G. E: Co.) Wireless signa!ling. 
14.798 ToccuHis. Electrical transmission of voices and music. 
14,806 Lanper. Electrical switches. 
14,807 Lanner. Electrical generating machines. 


; September 12, 1918. 


14.815 Morris (H.) (Ltp.), ROBERTSON & WESTON. 
blocks, &c. 
14.851 Price. Instruments for testing batteries, &c. 
14,856 BJERKNES. Wattmeters. ; 
14.857 Boorne. Electrodes for arc weiding. ; 
14,859 P ÅCCUMULATOR Co. & Jones. Electrodes for primary and secondary 
atteries, 1 

14,861 .B.T.-H.Co. (G.E. Co.) E'ectric motor control systems. 


Electrically-operated pulley 


14917 B.T.-H. Co. (G.E. Co.) Temperature indicators for transformers, &c. 
14.932 Waters. Current-regulating apparatus. (27 18, U.S.) 
14.943 & 14.944 Bradley. Electrica! treatment of gases. (21 °6/16, U.S) 


14,947§BrapLey. Elsctrica! treatment of gases. (21,6 10, U.S.) 
à e 


September 14. 1918. ; 


14,965 ANGOLD, RAILING & ScLtomon. Electro-magnetic control of electric arcs. 
14,984 Hamer. Direct conversion cf basic or heat energy in fluids into electrical energy. 
14,987 Western Evectric Coa. Power modulators for radio-transmission. 


i September 16, 1918. 
15.009 Putrorp. Electric igniting devices. 
15,042 B.T.-H. Co. (G.E. Co.) Temperature indicators for transformers, &c. 
15,045 Damey. Electric switch. 
15.049 McKay & PottocKx. Arc welding. 
15,052 M.L.Macneto Synp. Ignition magnetos. 


September 17. 1918. 


15.073 Hiccs & Ravner. Alternating-current motors. 

15,093 Muir. Means of generating electricity. 

15,094 Grarton. Electric signalling telegrapH. 

15,102 Povner. Converting sea and river tides into continuous power for generating 
electric current, &c. - 

15.104 SeruLcHRe. Production of undamped oscillations for wireless telegraphy. 

15,124 FABRIQUE DES LoNnGinES FranciLLoN & Co. Meters for alternating current. 


(17;/9;17.) 
September 18. 1918. 
15.153 ALDRED. Dynamic electric machines and motors. 
15,187 B.T.-H. Co. & Hastincs. Electromagnetic switches, 
15.188 B.T.H.-Co. (G.E. Co.) Electric heating devices. 
15,197 WitHers. (Cox.) Electromagnetic recording apparatus for telegraph citcuits. 
September 19, 1918. 


Electric power supply systems. | 
Switch for closing electric circuit for 


15.214 WoopbLanp. 

15,228 AKTIESELSKABET MEKANO & SCHEFELEBR. 
certain period. 

15,230 OsramM-ROBERTSON Lamp Works & CuHetcoti. Making sealed joint between 
wall of vitreous material and electric conductor which passed therethrough. 

15,235 Barr & Stroup. Electrica! apparatus for transmitting motion step by step to 
receiver. 

15.243 ELNEGAARD & Sorensen, Electrical boring machine. 

15,250 B.T.-H. Co. (G.E.Co.) Welded joints. 

15,201 Henricxsgn. Combined push button and automatic switch. 


September 20, 1918. 


15.277 Hart ACCUMULATOR Co. & CLARK. Accumulators. 

15,280 Lewis. Control gear for motors. ; 

15,299 GERRARD & PARTRIDGE. Magnetic devices for detection of submerged obiects 
or firing of mines. 

15.301 LontpEs. Detection of conducting bodies submereed in electrolyte. 

15,302 Fawcett & Hoyte. Electric furnaces. 

15,306 HARDING & JosEPH. Detachably connecting conductors to terminals of mag- 


netos, &c. 
15.320 B.T.-H. Co. (G.E.Co.) Electric furnaces. 
15,345 Bovine & BissBy. Electric blast furnaces. 


15,346 WasTeRN ELEctTRIC Co. Telephone transmitters. 
September 21, 1918. 


15,353 Bercer. Holders for incandescent electric lamps. ` 
15,367 FletcHer. Electrically heated warming or cooking piates of enclosed type. 
15.375 AUTOMATIC TELEPHONE Mro. Co.. WADE & Savin. Telephone switching apparatus. 
15.398 Hav. Coin-collecting means for telephone services. i 
15,402 Low. Electrical apparatus. 

September 23, 1918. 
15,140 Woooman. Pocket flash-Jamps. 


15,433 B. T.-H. Co. & Hastincs. Electromagnetic switches. 
15,434 A TELEPHONE Mro. Co. Automatic telephone systems. 


15.457 HEARN. Switches. 

15,461 B. T.-H. Co. (G. E. Co.) , Electric contactors. 

15,462 B. T.-H. Co. & Wepmorg. Disposition of conductors in distribution systems. 
September 24, 1918. 


Alternating-current motors. 
Field magnets of dynamos and motors. 


(4,2; 18, 


15,5003B. T.-H. Co. (G. E. Co.) 
15,508%G. Kent, LTD., & AVERY. 


15,523, WestincHousSE Lamp Co. Treatment of filaments for incandescent lamps. — 


(15/10/17, U.S.) 
15,529JRemy Evectric Co. Ignition apparatus. (19/9/17, U.S) 


Volunteer Notices. | 
LONDON ARMY TROOPS COMPANIES VOLUNTEER ENGINEERS. 
Headquarters: Balderton-street, Grosvenor-square, W, 1. 
Officer Commanding, Lieut.-Colonel C. B. Cray, V.D. 
Orders for the Week. 

Captain of the Week.—Capt. E. G. Fleming. 

Next for Duty.—Capt. W. Hynam. . 

Sunday, Oct. 20.—Annual Musketry Course at Pirbright. Parade 
Waterloo Station 8.45a.m. Drill Order with Rifles. Mid-day 
and tea rations to be carried. 

Monday, Oct. 21, to Saturday, Oct. 26.—Drills as usual. . 

Sunday, Oct. 27.—Commandant s Parade at Waterloo Station 8.45 a.m. 
for work at Esher. Drill Order. Mid day and tea rations to be 
carried. | 
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- up new industries. 
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Commercial Topics. 
pna 


Dealing in Second-Hand 2ollers. 

The Minister of Munitions has made an Order prohibiting dealings, 
without a permit, in any second-hand steam boiler of any type, not being 
a boiler for use in any locomotive. motor-car or vehicle, or in a ship or 
other vessel. Applications for permits to purchase or sell second-hand 
boilers, or to deal as a second-hand boiler merchant. should be made to- 
the Controller, Department of Engineering, Charing Cross Embankment- » 


buildings, W.C. 2. 
* * * * 


‘Rubber Control Committee. 


The Minister of Munitions has appointed a Committee, under the 


' chairmanship of Sir Clarendon Hyde. to advise him as to the control of 


rubber. Jt is stated that it may become necessary to fix maximum 
prices for transactions in rubler, and that the Minister may be com- 
pelled tc make orders rendering inoperative any forward contracts or 


‘transactions. 
* * * * 


Alcohol for Motor Fuel. 

A committee has been appointed to investigate the available sources 
of supply of alcohol, with particular reference to its manufacture from 
materials other than those which can be used for food purposes, the 
method and cost of such manufacture, and the manner in which alcohol 
should be used for power. The members of the committee are: Sir 
Boverton Redwood, Bart. (chairman), Major Aston Cooper Key, C.B.. 
Mr. Arnold Philip, Mr. H. F. Carlill, Prof. Charles Crowther, Dr. J. H. 
Hincheliff, Brevet-Col. Sir Frederick Nathan, Mr. H. W. Garrod, Sir H. 
Frank Heath, K.C.B.. Sir Frederick W. Black, K.C.B., Prof. H. B. Dixon, 
F.R.S., Brig.-General Sir Capel Holden, K.C.B.. F.R.S., Dr. W. R. 
Ormandy, Mr. E. S. Shrapnell Smith, C.B. E., and Mr. Horace Wyatt. 

Mr. Shrapnell Smith will act as secretary to the committee, and all 
communications should be addressed to him at the office of H.M. Petro- 
leum Executive, 12, Berkeley-street; W. 1. 

ae * * * * 


Compulsory Wage Awards. 

The Minister of Reconstruction has, with the concurrence cf the 
Government departments interested, appointed a Committee. with the 
foflowing terms of reference :— 

l. Whether the compulsory operation of awards made under the 


~ Munitions of War Acts, of Orders extending such awards, and of Orders 


reguiating wages made under those Acts, should be continued after the 
war, | 
2. Whether the power to make such awards or Orders should be 


-~ eontinued after the war. 


3. The manner in which awards and Orders if made or continued 
should be enforced after the war and for what period. 

Sir John Simen, K.C., M.P., will act as chairman of the Committee, 
which will consist of representatives of emploversa and trade unions, 
besides representatives of the Government Departments concerned. 

* * * * 


Provisional Advisory Council. - 

Pending the formation of a permanent Advisory Council for the Board 
of Trade, the President of the Board has invited the chairmen and other 
representatives of various Committees, including those on Trade After 
the War, the Presidents of the Association of Chambers of Commerce, 
and the Federation of British Industries, to form a Provisional Council 
to advise the Department of Commerce and Industry. 

The Provisional Advisory Council includes the Hon. Sir C. A. Parsons, 
K.C.B., F.R.S., Sir R. Vassar Smith, and Messrs. G. Scohy Smith. 
Douglas Vickers, F. Huth Jackson and E. Manville. Mr. S. J. Chapman 
and Mr. P. Ashley, assistant secretaries of the Board of Trade, will act 
as General Secretaries to the Council, the first mecting of which was held 
on the 7th inst. 

+ ™ + * 
Japan’s Industrial Progress. | 

From time to time we have given some particulars of the electrical 
progress made by Japan, and it would appear that her general industrial 
and commercial progress has been equally striking. In fact, the war has 
helped Japan enormously, and in the markets of China and the Far East 


cd 


- her progress has been very rapid. 


The lest issue of ‘ Production’ cont.ined an interesting article on 
Jeoen's industrial progress, and the following extracts from it may be 
of interest: Japans exports were worth £64,264,000 in 1913; they had 
ineressed to £71.453,000 in 1915, snd £114,000,000 in 1916. In the | 
first six months of 1917 Jepen exported es much as she did in the whole 
of 1915, sad these figures represent 2 whole host of products with which 
the Western world hes not previously sssocieted her name. Japen, èt 
the outbresk of the war hed little surplus cepitel with which to build 
Her attention wes et first directed to making muni- 
tions for the Allies, especially Russia. end in return she obtained large 
sums of money which enabled her to develop various new industries. 
The lessons lezrned by her ce teins of industry when organising the 
production of munitions were not thrown sway, and an immense impetus 
has been given to the nationel desire to become self-supporting. In 
Japan there is en ebundance of cheap labour, for the average wage for 
unskilled lebour:is 8d. a day or less. ‘Ihe country hes a lernggsuPD'y 
of cheep power from its numerous waterfalls, and owing to its Vicimty 
to one of the biggest potentiel markets and sources of raw mater! } in 
the world, namely, China, it is in a very advantageous position. They 
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have driven American cotton almost out of the country, and in the 
-Yangtse Valley they are acquiring concessions of the utmost value. 
(ne of the features of Japanese policy is to encourage the starting of 
new industries, and, in addition to subsidies for the dye and chemical 
industries, the Government has granted immunity from taxation for 
l0 yeers to persons who. will undertake the erection of iron foundries, 
the ores end plant being imported duty free. Since the outbreak ot war 
severe! new companies have been formed for the production of iron, 
` aad among them six companies, with a combined cepitel of about 
£4,000,000, have erected new works. Three new compenies have com- 
menced the manufacture of steel, five companies have been formed for 
the treatment of zinc ore, and in the textile industry 11 new companies, 
operating 14 factories, have been formed. These companies will, it is 
stated, devote their main energies to theexporttrade. The vutstanding 
feature from the point of view of our exports to Japan, is the destruction 
of many of our markets there. Thus Japan no longer requires tungsten 
filament electric lamps from Europe; she can make all she requires, 
and in 1917 was able to expurt 13,000,000 lamps worth £300,000, most 
of which went to China and Russia. 

It is perticularly in the cheap and medium priced goods thet Japan 
has been able to compete successfully. The Japanese eim chiefly at 
replacing Germeny as makers of cheap goods, and certainly they arc 
able to bezt our enemies in this matter. But just as cheap Germen goods 
were often bedly finished and shoddy, so many of the Jepenese products 
aœ decidedly poor in quality. At one time practically ell the cheap 
glass seen in England came from Belgium, Germany and Austria. To- 
day, whet little arrives here comes chiefly from Japan, and but for the 
prohibition on import and shipping difficulties, it seems likely that- 
Japan would control the whole market. Terking sheet glass first, we 
fiad that Japan now supplies the whole of the local demand, and in 1917 
exported 22,000,000 sq. ft., worth £320,000. Japan no longer imports 
any glass ware, the contrary, she exports about £1,500,090. 

In mehinery, we find equally great progress. Owing to the building 
of new mills and factories, there has been an unprecedented demend 
for atl kinds of mechinery. and owing to the prohibition on exports of 
the United Kingdom, Jepan hes had to depend meinly on her own 
Tesources. At the big Mitsubishi and Kawasuki works Jepan produces 
steam, gas and oil engines, and elxo turbines. In the great shipbuilding 
yards marine engines have been produced in large quantities. She elso 
maxes practically a!l the locomotives she requires. ‘There ere three 
large up-to-date private factories, as well es a Government factory, 
all of which ere considered by foreign experts to be medel fertories. 
Of spinning machinery Jepsn imported £500,000 worth, most of which 
came from the U.S.A., and of mechine tools she imported £35,000 worth, 
mostly from the U.S.A.—not beceuse she could not produce them, but 
because of the greet demand for them throughout the country. Indeed, 
she produced them in increz ing quantities throfighout lest yeer, and 
even exported some to, the ve'ue of £66,000. meinly to Russia. Most 
of the heavy tools which heye been installed in the great shipbuilding 
yards were made in Jepan, principally at Osaka gnd Tokio. 

In the peper-m+vking industry she is meking immense strides, and hes 
manufactured most of the mechinery required. She likewise mr,kes 
most of the wire rope she requires st the Tokio and Yokoham- Rope 
works, but there is still a steady demend for the best quality of British 
wire rope fag use in the mines. Under the heading of ' Other Mechinery, 
Japan exported £400,000 worth, of which the chief items were suger- 
making mschinery £65,000, and steam boilers £53,000. It will thus be 
seen that Japen is producing large quantities of verious kinds of ma- 
chinery, but so greet was the demend that she still hed to import some 
from abroad, and would have imported more if she had been able. 

After providing for her own requirements she exported cotton yarn 
value £11,716,000, most of which went to China and Hong-Kong. In 
cotton piece goods she exported nearly £14,000,000 worth in 1917, 
whereas the figure for 1916 was £6,200,000 and for 1915 £4,000,000. 
In haberdashery, &c., Japan is also a large exporter, and in rubber goods, 
bicycles, chemicals, paper, toys, clocks, scientific instruments, and a 
hundred other trades, Japan is meking goods meant for the European 
markets. Her business men have proved themselves good organisers, 
her workpeople a capable and hard-working race, her sailors are able 
seamen and navigate their modern Japenese-built steamers with as 
much skill as any European race. She hes labour and power and now 
she has obtained the requisite capital. She has marked China as her 
special market, but has no intention of restricting her efforts to that field. 


Electricity Supply. 

At Bricuton the flat lighting rate of charging for electricity is in- 
treased to 7d. per unit. 

Leyton Council’s charges for current for all purposes are being in- 
creased by 50 per cent. 

SHREWSBURY Corporation is increasing its charges for current for all 
purposes by 50 per cent. 
eee Council's charges are increased by 10 per cent. as from 

pt. 30. 

CoLNE Corporation.is increasing its charges for lighting from 5}d. to 
Sd. and for power and traction by $d. per unit. 

St. HELENS’ Electricity Committee is increasing its charges for power 
ae ighting by 20 per cent., in addition to the previous increase of 50 

r cent. l 

The Tayside Electric & Gas Light Company (WormuT) has added 14d. 
per unit to the charge for current supplied by meter, making 81d. per 
‘unit, and 22 percent. to charges under contracts. 


@ 
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ISLINGTON’S charges are increased by a farther 58 per cent. (making 


` 100 per cent. on pre-war prices) for units at 1d. or under, and 16 per cent. 


(o0 per cent. over pre-war rates) on units above ld. 


The salary of the acting electrical and mechanical engineer at SWINDON 
(Mr. F. Newey) has been fixed at £275 per annum. 

Messrs. Edgar Allen & Company, SHEFFIELD, are erecting two electric: 
furnases, oue of 10 and the other of 3} tons capacity. l 

Barnes URBAN Cotnxcin pas accepted tenders for additional plant, 
and application has heen made to the L.G. Board for sanction to borrow 
£5,500 for the extensions. . 

The Bcrough Electrical Engineer of Swansga, having recommended 
that the question of the extension of the electricity works should be 
gone into at once, the Electric Supply Committee has decided to obtain 
tenders. 

On Monday WorvERHAMPTON Corporation decided to apply to the 
Local Government Board for sanction to a loan of £10,000 for extensions 
of the electricity supply undertakings. 

WOLVERHAMPTON Council has sealed an agreement with the Midland 
Electric Corporation for Power Distribution for the suppy of energy to. 
the Small Heath and Heath Town pumping stations for the period of the 
war and 12 months afterwards. i 

At West Bromwicu jd. per unit is being added to the price of cur- 
rent for power, and a sliding scale is to be adopted, under which prices 
for power and lighting will he incregsed by 2 per cent. for each 6d, 
Increase in the price of coal per ton. 

Under WaLTHAMsSTow S revised scale, which is now in operation, the 
charges for lighting range from 6d. to 5d. per unit. and for power from 
2d. to lid. The special rates for current used in arc and metal filament 
lamps are increased to 60 per cent. over pre-war rates. 
~ At the last meeting of Brrerrretp Council the following quarterly 
charges for electricity were decided upon: Lighting—Up to 1,000 units 
per annum, 6d. per unit ; over 1,000 and up to 3,00), 5łd. : over 5,000 
and up to 8,000, Std. : over 8,000, 5d. Power—3d. per unit, first hour, 
2d. por unit after. . 

At LOUGHBOROUGH, last year's revenue of the electricity department 
amounted to £14,221 (against £8,796) and working and general expensex 
were £8,947 (£5,741), leaving gross profit £5,274 (£2,855). Interest and 
sinking fund required £4,262 and net profit was £1,012. 


The past year's revenue of the electricity de partment at MoTHERWELI- 
was £24,096, or, after deducting discounts and public lighting rebate, 
£22,932. Expenses on revenue account were £14,873, and on net 
revenue account £8,064, leaving net profit £212, which is carried to 
reserve. Capital expenditure during the year was £298. 

At May 15 the Lerrn electricity department had a gross capital ex- 
penditure of £176,033, of which £92,802 is outstanding. Revenue was 
£40,459 and working expenses were £30,933. After providing for interest, 
repayment of capital, taxes, &c., the excess of expenditure over revenue 
was £782 (compared with £3,373 in previous year). Units generated were 
4,540,261 and sold 4,126,405. Maximum supply demanded was 2,322 kw. 


The past year's revenue of the WaLtHAMSTow electricity department 
was £53,722 (compared with £45,788 in previous year. The’ net profit 
was £1,144 (compared with a loss of £4,500), although working exponses 
increased by £10,000. Coal consumed was 2:8 Ib. (3-07 1b.) per unit. 
Working exp:nses were £32,70¢ (azainst £31,991), leaving gross profit 
£20,958 (£13,796). After meeting capital charges and wiping off the 
deficit of £6,169 brought forward from the previous year, there was a net 
profit of £1,195. Units generated were 11,397,660 and sold 9,223,209. 
Total maximum supply demanded was 3,351 kw. for lighting and power, 
and 450 kw. for traction. Capital expenditure is £300,532, of which 
£121,950 has been repaid. | 

The accounts of the LINCOLN electricity department for the year ended 
March 31 show gross capital expenditure £94,766 (increase £1,495). 
: Mortgage debt repayments, loan fund accumulations, depreciation and 
cost of permanent works defrayed out of revenu: amount t> £63,397. 
Income was £21,804 (£27,324) and gross profit £6,153 (£8,540), Re- 
payment of loans and interest required £5,352 (£5,329), and a balance of 
£658 (£4,819) has been transferred to pea ae account. Units gene. 
rated were 3,985,885 (6,204,993) and sold 3,203,877 (5,345,009). Total 

\ maximum supply demanded was 750 kw. h.t. and 725 kw. I.t. for lighting 
and 100 kw. for traction. 

SHEFFIELD CORPORATION were informed last week by Councillor 
Warlow, chairman of the Electri? Supply Committee, that the Ministry 
of Munitions, having been convinced of the urgent need for the pro- 
visions of a large additional supply of electric power for war purposes, 
the Council commenced the erection of a new power station at Blackbrrn 
Meadows, and placed orders as authorised by the Ministry for plant. 
Recently the Ministry had recalled their promise to the Corporation to 
acquire this plant, and the Corporation were placed thereby in a most 
serious position. Their present plant was quite inadequate to meet the 
demands made upon it. It was being run tc an extent considerably 
beyond its proper capacity, and he feared that a serious breakdown 
might take place at any time. Even if the supply proposed to be given 
by Rotherham Corporation were available—and that certainly would 
not be the fact for several months yet—that supply would not be adequate 
to meet outstanding requirements. : 

Several Councillors having expressed the opinion that it was most 
essential that the power station should be equipped and completed as 
early as possible, the Council unanimously passed a resolution protesting 
against the action of the Ministry. 
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mE . Electric Traction. 


‘Itrorp Urban Council have placcd an order with the makers of thcir 
“ Orwell ” wagon for an electric tipping gear at £50. | oS 

The Board of Trade has extendzd by one year from Aug. 15, 1918, 
the time limited hy the LEICESTER CORPORATION Act, 1913, for the 


completion of certain tramwavs, 

Yne provisional agreement between BLACKPOOL Corporation and the 
Blackpool and Fleetwood ‘'ramroad Company for the transfer of the 
company’s undertaking has been sealed. | 

The capital expenditure on LEITH tramways is £237,987, of which 
£90,050 has been repaid. Revenue was £59,281, working expenses were 
£39,903, and after providing for interest and instalment of debt and 
placing £1,400 to renewals fund, there is a debit balance of £761. Pas- 
sengers carried were 13,634,312, and car-miles run 1,058,706. 

The net profit on the past vear's working of the READING Corporation 
tramiways.is the record tigure of £8,400.. The gross profit was £21,515, 
‘and after payment of working expenses and capital charges there re- 
mained the net profit mentioned above, of which £4,000 is being trans- 
ferred to the borough fund and the balance to the reserve fund. Pas- 
sengers carried wer: 13,771,598 (against 10,919,533 in previous year). 

In are port onthe unification of the tramways in the BLACKPOOL district, 
by Mr. Chas. Furness, borough electrical engineer and tramways manager, 
it is printed out that the prosperity of Greater Blackpool would in future 
depend in no small measure upon.the transportation facilities provided. 
The capital expenditure for the unified system from Lytham to Fleet- 
wood would, within six years of being sanctioned, amount to £800,000. 
He estimates the traffic at that time at 55,000,000 passengers, with a 
gross revenue of £340,000 and a net surplus of £60,000. . 

The capital expenditure on LINCOLN tramways is £45,106 (increase £119) 


of which £16,836 has been repaid. Revenue was £10,799 (£7,741) and- 


working expenses were £6,236 (£5,050). Interest and sinking fund 
required £2,600 (as in previous year). Capital charges were £2,600, war 
service allowances £105, and the balance (transferred to depreyiation) 
was £1,857. Revenue per car-mile was 17-69d. (12-69d.) and working 
expenses, including power, were 10-28d. (8-34d.) Passengers carried 
were 2,209,286 (2,112,293) and car-miles run 145,577 (145,343). 

The SALFORD TRAMWAY DEPARTMENT'S ACCOUNTS for the year ended 
March 31 show gross capital outlay £765,295, and £355,752 has been 
repaid or provided for repayment. Revenue was £350,101, compared 
with £284,443 in previous vear, gross profit £110,332 against £8U,917, 
and net profit £26,970 against £907; £10,000 has been placed to depre- 
ciation, and £16,970 devoted to relief of rates. Revenue per car mile 
was 15-0itd., and working expenses, including power, were 9-467d. 
Passengers carried were 65,061,878, car miles run 3,595,633, and units 
used 11,008,348. F 

Australasian Notes. | l 

The Colonial Secretary in WESTERN AvstRaLia has replied Svmpa- 
thetically to a recent labour deputation asking that books tor the State 
schools should be compiled and printed in the State. 

The chairman of the Federal Alkali Committee jis visiting WESTERN 
AUSTRALIA, inquiring into the possibilities of establishing an alkali 
factory in the State. It is proposed to expend from half a million to a 
million of money in the industry. 

WoLLoNGONG (N.S.W.) Council has been officially informed re the 
project of the Publi¢é Works Department to install an electric service 
irom their power house at Port Kembla, that a clause has been in- 
cluded in the Local Government Bill to enable municipal bodies. to 
purchase current wholesale, and to retail it. 

The Federal Government being unable. ta get copper wire from 
WoLLonoona (N.S.W.), has placea an orderin America ror several vears’ 
supply. Metals Manutacturers (Ltd.), Port Kembla, were given, when 
formed, a contract for the supply of 10 years’ requirements, but the 
war has greatly delayed the complete instalation of machinery. Re- 
cently, however, the nrst coil of wire was produced. l 

The Electrolytic Refining & Smelting Co.’s plant, Port KENBLA 
(N.5.W.), is now in use for smelting ; the old mill is being fitted for the 
extraction of the by-prodacts, copper sulphate and nickel. 


The rails which the Fitzroy, Northcote & Preston (Victoria) Tramway 
Trust is now laying on the new electrice tramway system in the northern 
suburbs of Melbourne are being obtained fromthe NEWCASTLE (N.S.W) 
steel works of the Broken Hill Proprietary Co. 


_In spite of rough weather and shortage of labour and supplies, fair 
progress is being made with the LAKE MARGARET (‘T'ASMANIA) hydro- 
electric power scheme extension, which is designed to increase the 
present 5,000 H.P. capacity to about 7,000 H.P. ` Portions of the addi- 
tional machinery has been delivered. The water supply has been 
increased by cutting a channel to divert the water from two small lakes, 
known as Peter and Paul, intc the Lake Margaret watershed. 


In regard to the Krxc River hydro-electric scheme of the Govern- 
ment, matters are very quiet. Delay in getting something definite 
as to when the power 1s likely to be availanle is interfering with the 
operation of the Mount Read- Roseberry Mines Co. in connection with 
securing power for electrolytic plant tor ore treatment. At p-esent, 
it looks as if the main King River scheme will not be completed for 
some years. The Mount Lyell Co. does not feel inclined to wait so 
Jong, and it is understood that an auxiliary power scheme will be initiated 
to meet the initial requirements of the Mount Read- Roseberry mines. 

- Pictox. (N.S.W.) Municipal Council recently had an electricity installa- 
tion schem? prepared by Mr. Franki, of Sydney, but finding it beyond 
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their powers of finance, decided to have a spacification prepered upon 
‘which tenders could be invited for an installation. . 

At a recent meeting of the WESTERN AUSTRALIAN INSTITGTE OF Esci- 
NEERS the proposal to forman Institution of Australian Engineers was dis- 
cussed. Jt is proposed to form a council of 22 members, consisting of 
two representatives from each State Institute, apd two representatives 
from each of the five branches of the profession, including the eivil, 
mining, electrical and mechanical sides, to be elected to the Council by 
the several institutes. Neveral prominent members advocated turning, 
say, the New South Wales or Victorian Institute into the governing 
council, with one representative upon it from each of the States. It is 
estimated that there are some 3,000 professional men in Australia 
eligible for membership in the proposed Commonwealth Institution. 
It is proposed that no one shall be entitled to be a fill member until 
he reaches the age of 33, and shows by his professional attainments 
that he is fully qualified. 

Yhe report of the manager of the MaGNeT SILVER MINE, WARATAH 
(VICTORIA) for the first half of the current vear, states that extensive 
works have been carried out in connection with the hydro-electric 
scheme. ‘Th> whole of the work at the mine would now be done elec- 
trically, including pumping and winding, while the concentrating plant 
would be run by water- power. 

Mr. A. Cameron (chairman of the PRAHRAN & MALVERN Tramway 
TRUST) recently read a Paner before the Electrical Association of Australia 
on “Tramway Control in Melbourne and Suburbs.” Injthe course of the 
Paper, Mr. Cameron savs the reception given to the Greeter Melbourne 
Council Bills of Mr. Watt and Sir Alexander Peacock indicate that the 
notion of a Greater Melbourne Council is premature, and that a reduction 
of the number of existing Councils by amalgamation into groups is 
necessary to the attainment of the larcer scheme. Direct election by 
ratspayers in the case of a tramwe.y trust is unsatisfactorg, because there 
is no broad general issue to put before ratepayers, but only details 
requiring expert knowledge. “here are four tramway trusts, consisting 
of representatives clected by their respective Councils. and that system 
hasaworked excellently. Perhaps the best system would be for such 
bords to appoint three expert members to manage business details. 
‘hat has been successful in Canada. State control of metropolitan 
tremways has also been suggested, but, so fa:, has not received 
Ministeriel sanction, and Australian experience tends to show 
thet municipal control is more successful than Government contr. 
Had there been no war, and if money and materials were available 
at normal rates, the advisability of converting the Melburne cable 
tramways to electric traction as quickly as possible would have 
been beyond question, but, under existing conditions, Mr. Cameron 
suggests that certain loops should be constructed, certain small existing 
sections should be electrified and some other portions made available fer 
both cable and electric cars, so as to bring the electric cars on all routes 
within easy access of the city, and enable electric cars cn certain routes 
to run through and beyond the city. The scheme proposed in the P. pet 
would cost from £250,000 to £300,000. 


Electric Furnace Progress in Sweden. 


In a recent lecture, the engineer of a Trollhättan firm of ferro-alloy 
manufacturers gave some particulars of the progress mad» by the 
electric furnace in Sweden during the past five years. 

‘here arc now more than 150 electric furnaces in use in Sweden, with 
a consumption of about 160,000 kw. All the furnaces have been erected 
within the last 10 vears, and more than half were invented by Swedes. 

‘he raw material for the production of ferro-molybdenum is found in 
Sweden, but not sufficiently concentrated to be employed directly in the 
menufacture of alloys. The problem of the concentration of the ore has 
been satisfactorily solved.: At first ferro-molybdenum was manufactured 
from Norwegian concentrates, and manufacture on an experimental scale 
was continued at Hallstahammer in 1916. 8 Production is now on a large: 


scale by a company at Arboga, and by a second firm at Trolhittan. 


“here are no raw materials in Sweden containing tungsten in workable 
quantities, and the manufacture of ferro-tungsten was only undertaken 
experimentally (December, 1914, and October, 1915) at Hallstahammer 
in a small Rennerfelt furnace. 

Ores suitable for the manufacture of ferro-manganese are found at 
pspexeryd, Langbanshytten end Dalsland, and ores from ell those dis- 
tricts have been used in its manufacture, which began in October, 19H, 
at ‘“‘rollhitten, and since then several other firms have produced this 
alloy. ‘she ennual production of this alloy in Sweden in the years 1914 
to 1917 has been 300, 900, 500 and 1,100 tons respectively. z 

Recently the necessary raw msterial for the manufecture of ferro- 
vanadium was found in the ash of coal from mines at Bellingen. Many 
Swedish iron ores conten vanedic acid. but not in utilisable quantities. 
n'he problem of their utilisation is being studied, but no solution has yet 
been discovered. Hitherto the raw material for this alloy hes come 
from Germany, the waste prodict from the manufacture by the elumino- 
thermic method of ferro-vanadium. ‘ithe sole manufacturer in Sweden 
of this product (a Trollhattan company) produced 1,500 kg. in 1914, and 
3.809 kg. in 1915. gS. 

Sweden contains rew materiels for the manufacture of ferrc-alumino- 
silicon in the form of refractory and other clays, as well es in the form 
of quartz. A beginning was made in the manufacture of this alloy by à 
Trollhättan company in August, 1914. The annual production has 
risen from 64 tons in 1914 to 1.009 tons in 1917. Yhe manufa-ture of 
ferro-alumino-mengeno-silicon, begen in 1915, end a Trollhättan com- 
pany has been, since L915. the sole producer in Sweden of this alloy. 
‘he quantities produced in the veers 1914 to 1917 were respectively 
422, 785, 733, end 1,329 tons. | 
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Experimental manufacture of cupro-manganese and cupro silicon 
alloys has been undertaken at Trollhittan, but the quantities produced 
in the three years 1915-17, have not in any year exceeded 100 kg. 

Ceric iron is employed solely in the manufacture of flints for artificial 
lighters. In 1917 a comparfy was formed for the exploitation of a process 
of manufacture of a Swedish expert, and the plant (situated at Motala) 
has recently produced a small quantity of this alloy.. Several months 
will elapse, however, before the manufacture of this product is in full 
working order. 


Educational. : 


The number of students at the MANCHESTER COLLEGE OF TECHNOLOGY 
who have enrolled for the first vear of thé three years’ university course 
is slightly larger than that of last vear, or rather loss than one-third of the 
number for the normal pre-war year. Qf the part-time students, a large 
majority attend the evening classes, and for the present session it is 
expected that the tctal will reach from 2,200 to 2,300, compared with 
2,000 last winter: Before the war the average was abont 4,000. 

An important development of the college is the training of disabled 
men. Between 40 and 50 officers are taking the course in enginecring, 
chemistry or textiles with the object of taking a degree, and it is expected 
that the number will be increased to 100 before Christmas. By univer- 
sity statute, they are allowed to take a degree in two instead of the usual 
three years. It is reported that already 65 disabled men have been 
trained in electrical work, textiles and sanitary science. These men have 
teen placed in employment, and there are at present about 45 others in 
training. 

The report of the DEPARTMENTAL COMMITTEE On salaries in secondary 
schools, technical schools, &c., which was recently issued, makes (inter 
alia) the following recommendations :— 

Secondary Schoolx.—A minimum initicl sclary for (graduate) teachers 
in sll secondary schools in receipt of public money to be fixed by the 
Ventral Authority, and æ» minimum emount prescribed at a later stage 
in the teacher's career. Salaries of assistant teachers should be regulated 
by scales. ‘hey should be such that teachers receive a substantial 
salary at the gge of 32 or 33, with increments continuing up to the gge 
of about 42 or 43. Equslity of pzy for the two sexes would, in existing 
rircumstances, lesd to one being underpsid and the other overpaid. 
No differences in sslery should be mede upon the besis of the subject 

ought or the size of the school. ‘ihe possession of a high degree or other 
special quelification of a scholestie cheracter may be recognised by 
placing its holder at a point on the scale ebove thet which he would 
otherwise occupy. Heads of departments and essistents performing 
special duties should be remunereted by additions to their salary. 

Technical Schools. —Full-time assistant teachers of senior end advanced 
students, who are graduates (or have equivalent qualifications) should 
he paid by scale at gs high 2 rate at lesst as is paid in secondary schools, 
higher remuneration being given in exceptional ceses where e, teecher’s 
quslification consists of long works experience gnd high technicel know- 
ledge. The salary may be determined by what will induce him to leave 
his occupation, otherwise the scale should be similar to that of the 
secondery-school teacher. ‘r'he seleries of artisan teachers will be settled 
inthe main by competition with industry. X 


Miscellaneous. 


We have recently received a second edition of the pamphlef on a 
COMPLETE SCHEME OF SYNDICATION, which Mr. Howard F. Smith (of 
Smith & Davis, Ltd., Birmingham) has republished. A considerable 
amount of additional matter is given, which will be read with interest by 
those wie are earnestly looking forward to the post-war conditions of 
this industry. | | 

A by-law has been issued by the Australian Commonwealth Depart- 
ment of Trade and (‘ustoms authorising the importation of wire braiding 
machines for weaving textile covering for wire for electrical purposes 
at the rates of duty leviable upon recognised machine tools. 

The rate of import duty leviable upon recognised machine tools is 
l6 per cent. ad wai. under the general tariff, and British goods duty free. 

he New Zealand Customs Department has decided thet wireless 
electric pipe locators and finders (British or foreign) will be admitted free. 
_ A Canadian Order in Council, dated April 5, 1918, states that when 
imported materials on which Customs duties have been paid are used in 
the manufacture of wireless telegraph apparatus suppiled to vessels 
in Canada there may be a drawback of 99 per cent. of the duties paid on 
materials so used. 

An Italian decree dated May 31 is to the effect that the export of 
certain, classes of goods, including machines, scientific instruments, 
motor cars, indiarubber and manufactures thereof, and electric wires 
and cables shall only be permitted if the amounts due from abroad tepre- 
senting the price of the goods sold and the credits resulting from the 
an eit to the Nati onal Institute of Exchange (Instituto nazionale 
ei cambi). 

_The French Customs Department has decided that in regard to electric 
lifting apparatus, the electric motor, rheostat, sliding levers, connecting 
plus, &c., are to be assessed for duty separately 


Tenders Invited and Accepted. 


The CoMMISSIONERS OF His MaJesty's Works, &C., are prepared to 
receive TENDERS before ll a.m. on Friday, Oct. 25, addressed to the 
Secretary, H.M. Office of Works, &c., Storey's-gate, Westminster, 
London, S.W. 1, for the supply of electric cable. Forms of tender 


m ~ Controller of Supplies, King Charles-street, Westminster, 
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The GREAT NORTHERN RAILWAY COMPANY (IRELAND) require tenders: 
by 10 a.m. Nov. 7 for six or 12 months` supply of stores and materials, 
including electrital fittings and lamps, electric cable and wire, carbons, 
rubber goods, signalling materials, oils, &e. Forms of tender from the 
Secretary, Amiens-street Terminus, Dublin. : 

BEDForD Corporation require tenders by noon Nov. 13 for the supply 
and erection of two water-tube boilers, mechanical stokers and induced 
draught plant. Specifications, &c., fromthe Engineer, Electricity Works, 
Cauldwell-road, Bedford. 

JOHANNESBURG (Transvaal) municipality require tenders b; noon 
Nov. 27 for supply of 2,000 copper ribbon bonds and 2,000 copper solid 
Specification, &c., from the Town Clerk. 


Barnes Urgas Councin has accepted the tender of the British 
Thomson. Houston Company for a 5 k.v.a. rotarv aonverter at £3,685, 


LEWIsHamM (London) Guardians have accepted the tender of H. E. 
Olby for the supply cf Osram lamps as follows: 15 watt, £21. 12s. per 
gross ; 30, 40 and 60 watt, £20. 2s. per gross. 

STRETFORD Council has acce pted the tender of Doulton & Company fot 
750 yds. 34 in. diameter four-way Doulton conduits at 7s. 2$d. per yard 
net and 450 brown glazed stoneware tile covers at 5d. each net. 

SOUTHEND Council has accepted the following tenders: Edison 
Accumulators, Ltd., 2 ton tip wagon, £1,242: W. Ward & Company, 
pump and starter, £27. 2s. 6d.: British Insulated & Helsby Cables, 
Ltd., 1 mile 600 yds, trolley wire, ls. 54d. per Ib. 

Laryr Urban Council has accepted the tender of the Lame Electric 
Light & Pewer Company for the public lighting for three vears from 
Sept. l (exclusive of May, June, July and August) at £760. 18s. 8d. per 
annum, less £4) per annum while restricted lighting continues, 


Appointments Vacant and Filled. 


A telegraph storekeeper is required for the Post and Telegraph 
Department of the Kast Afri@ Protectorate. Salary £200, rising by 
Applications to the Crown 
Agents for the Colonies, 4, Millbank, S.W. 1. 

Applications are invited forthe position of professor of physics in the 
University of Capa Town. Salary £800 per annum. Applications by 
Jan. l to the High Commissioner for the Union of South Africa (32, 
Victoria strect, London, S.W.1). from whom particulars can be obtained. 


Mr. J. W. Warr, deputy electrical onginear at St. HELENS, recently 
resigned in order to become chief mechanical engineer of the United 
Glass Bottle Manufacturers, Ltd. | 

Mr. J. R. Groves, manager of the GRAVESEND & NORTHFLEET tram- 
ways, has been appointed to a similar position at BARROW-IN- FURNESS, 
and Mr! J. Dobson, of Barrow, will take up Mr. Groves’ former position. 

Mr. Wm. Blair Smith, chief assistant electrical engineer at Greenock, 
has been appointed borough electrical engineer at PaIsLey at £600 per 
annum. ‘There were 150 applicants.and Mr. Smith was chosen from a 
short list of three, the other two candidates being from Glasgow and 
Kilmarnock. 

Suasiness Items. 


The new address of the DALYTE ELECTRICAL Co. is Deco Engineering 
Works, West-row, North Kensington, London, W. 10. 


With the consent of the Board of Trade, the title of the DUBILIER 
MLEcTRICAL SYNDICATE, Ltd., has been changed to the Dubilier Con- 


‘denser Company, Ltd. i 


‘In future the address of the ELECTRICAL CONTRACTORS’ ASSOCIATION, 
Incorporated, the National Electrical Contractors’ Trading Association. 
Ltd. (N.E.C.T.A.) and the National Federated Electrical Association, of 
which Mr. L. G. Tate is secretary, will be 11-13, Southampton-row, 
Londoa, W.C. 1. 

Messrs. Watson & Sons (Electro-medical), Ltd., have removed to. 
Sunic House, Parker-street, Kingsway, W.C. 2. Telephone: Regent 
1227; Telegrams: ‘‘ Skiagram Westcent London.” 

Messrs. JOHNSON & PHILLIPS, Charlton, London, S.E. 7, have recently 
issued their, revised net price booklet dealing with V.LR. cables. The 
list is issued for the trade in order to facilitate estimating work. 

THE GENERAL ELECTRIC CoMpaNy, LIMITED, announce that they 
have completed the purchase of the Erith Works, and of the goodwill 
of the manufacturing business hitherto carried on by Messrs. Fraser & 
Chalmers, Ltd. Practically the whole of the personnel have transferred 
their services to the G.E.C , who will carry on the business as a going 
concern and under the title of Fraser & Chalmers Engineering Works 
(proprietors, the General Electric Company, Ltd.). - 


Liquidations, &c. 
A meeting to receive an account of the winding up of VENNER'S 
ELECTRICAL & HEATING APPLIANCES, Utd. (in vol. liq.), will be held at 
Blomfield House, 85, London Wall, London, E.C., on Nov. 12. 


An application for the discharge of Sami. SMITH (trading as Smith & 
Sons), electrical engineers, &e.. 221. 24 and 26, Victoria-square, Widnes, 
will be heard on Oct. 25 at the Coert House, Government- buildings, 
Victoria-street. Liverpool. ~ 

A petition for winding-up the WEAVERHAM ELECTRICITY SUPPLY 
COMPANY, LTD., has been presented by Messrs. Johnson & Phillips, 
Ltd., and will be heard at Nantwich Petty Sessional Court House on. 
Nov. 13. 


526 THE ELECT RICIAN. OCTOBER 18, 1918. 


Companies’ Meetings and Reports, &c. 
ap 
The [INDO-EUROPEAN TELEGRAPH (‘OMPANY has declared an interim 


dividend for the half-year to June 30 at rate of 5 per cent. per annum, 
tax free. A l 


£36,000, notwithstanding a period of exceptional circumstances which 
increased the cost of everything. In July they declared the same divi. 
dends as in respect of 1916 on the ordinary and preference shares, the 
latter again receiving the full amount of participation to which they were 
entitled. The amount of first mortgage debentures purchased and 
drawn for redemption, but not vet presented for payment, had increased 
from £161,480 to £312,444. Only a small proportion of the issue was 
held in this country, the issue having been taken entirely by the Dresdner 
and Deutsche banks. The second mortgage debentures had been 
reduced from £1,650,000 to £1,376,640, the total reduction of their 
debenture indebtedness being £573.360, leaving the amount of first ant 
second debentures outstanding £4,076,640. The reserve fund had been 
° ‘increased by £50.000, which, in view of the constant reduction of the 
The tramway and electricity receipts of the ELECTRIC Supply Com- debenture- debt, they considered a sufficient sum to set aside annually 
PANY oF VICTORIA for the three months ended June 30 last were £25,545 until the reserve fund had been brought up to a sum commensurate with 
and the expenses £16,396. the scope of the undertaking, 


The recent issue of ordinary shares of the NEWCASTLE-UPON-TYNE 
ELECTRIC Supp.y Company, LTp., was over-subscribed, and letters of 
allotment have been posted. 


The UNITED RIVER PLATE TELEPHONE COMPANY has declared an 
interim dividend of 3 per cent. (3s.) per share on the ordinary shares, 
‘tax free, for the half-year ended June 30. 


The directors cf the ANGLO- AMERICAN TELEGRAPH COMPANY have 
declared an interim dividend for the quarter ended Sept. 30 of 15s. 
per cent. on the ordinary stock, less tax. 


The ORIENTAL TELEPHONE & Evectric Company has declared the 
following interim dividends: 3 per cent. on the 6 per cent. cumulative 
preference shares for the current vear (less tax), and 4 per cent. on the 
ordinary shares, tax free. i 


For the year ended June 30 there was a loss of £206 on the working 
wf the NATIONAL TELEWRITER COMPANY, LTD., against £246 the previous 
year. 


An interim dividend of 4s. per share, tax free, has been declared on 
the ordinary shares of the BRISBANE ELECTRIC TBAMWAYS INVESTMENT 
COMPANY. 


The report cf the EASTERN EXTENSION AUSTRALASIA & CHINA TELE- 
GRAPH COMPANY, LTD., for 1917 states that revenve ampunted to 
£1,508,440, from which are deducted £351,261 for urdinary expenses and 
$200,886 for expenditure relating to maintenance of cables, maintenance 
ships reserve fund, payments to staff and other expenses in connection 
with the war, and share of special contributions to pension and super- 
annuation funds against depreciation of securities, leaving £956,294. 
After providing £427,057 for income-tax and excess profits duty payable 
in Engtand, and £30,096 fog interest on mortgage debenture stock. 
there remains £499,141, to which is added £63,121 brought in, making 
£562,262 available. The directors have placed £250,009 to general 
reserve. Four dividends of 1} per cent. each and a bonus of 2 per cent. 
have been paid, amounting to £240,000, or 8 per cent., tax free. These 
appropriations absorb £490,000, and leave £72,262 to be carried fc rward. 
The cost, amounting to £28,280, of the diversion and partial renewal of 
the New Zealand cables has been debited to general reserve, together 
with £25,00( as a further provision on account of investment fluctuations, 
and £6,546 representing loss on sale of investments during the year. 
The concession, granted by the Spanish Government in 1897, for pro 
viding and maintaining under a subsidy arrangement cable communica 
tion between Manila and the Islands of Iloilo and Cebu (Visayas), having 
expired in November last, the company's stations in those islands have 
been closed and the cables picked up for utilisation elsewhere. 


Tne directors of the SHANGHAI ELECTRIC CONSTRUCTION COMPANY. 
LTp., announce an interim dividend at rate of 5 per cent. actual (10s. 
per share), less tax, in respect of the year 1918. 


A dividend of 14 per cent. is payable against Coupon No. 18 of the 
Lima Ligut, Power & Tramways Company, LTD., by Messrs. Grace 
Bros: & Co., 144, Leadenhall-street, Lendon, E.C. 


The accounts of the AssociateED FIRE ALARMS, Lro., for the year 
ended June 30 last, show a profit £2,180. including £563 brought in. 
Preliminary expenses (£1,306) have been written off and £2,020 Dominion 
of Canada stock written down by £358, leaving £515 to carry forward. 


Mr. Theodore Vail, president of the AMERICAN TELEPHONE & TELE- 
“GRAPH COMPANY, states that an eminently satisfactory arrangement 
has been made with the Government for the war-time control of the 
telegraph and telephone lines. The Government allowance covers 
fixed charges and dividends at current rates on stock. The allowance 
is not to be the basis for a valuation of the properties. 


The profit and loss account of the Care Towx CONSOLIDATED TRAM- 
ways & Lasn Company, LTD., for the year ended Dec. 31, 1917, shows 
a debit balance of £530. 15s. 8d. carried to the balance-sheet, against 
£630. 19s. 4d. for the previous year. No dividends have been declared 
by the subsidiary companies. The operation of the Camps Bay tram- 
ways resulted in a profit of £3,018. 11s. 10d., against £2,225. lls. 3d. 


The report of the directors of the EASTERN TELEGRAPH COMPANY. LTD.. 
forthe year 1917, states that the revenue amounted to'£2,901.579, from 
which are deducted £770,354 for erdinary expenses, and £491,963 for 
expenditure relating to maintenance of cables, sundry differences in 
exchange, income and war taxes payable abroad, share of special con- 
tribution to pension and superannuation funds, towards depreciation 
of investments and payments to staff and other expenses in connection 
with the war, leaving a balance of £1,639,263. After providing for 
income tax and exccss profits duty payable in England, interest on 
mortgage debenture stock, and dividends on the preference stock, which 
in all absorb £809,581, there remains £829,681, to which is added £54,635 
brought forward, making a total available balance of £884,370. The 
directors have placed £509,0U.. to general reserve fund. Three interim 
dividends of 14 per cent. each, a final dividend of 14 per cent. and a 
bonns of 2 per cent. have been paid on the ordinary stock amounting 


‘he directors’ report of the WEST AFRICAN TELEGRAPH Company: together to £320,000, making a total distribution of 8 per cent., tax free, 


Lro., for the year 1917 states that the revenue amounted to £59,041, 


from which has been deducted £18,020 for ordinary expenses and £31,181 
for expenditure relating to maintenance of cables, sundry differences in 
exchange, income tax pavable abroad, special contribution to pension 
and superannuation funds towards depreciation of investments, and 


payments to staff and other expenses in connection with the war, leaving 


£9,840, to which is added £711 brought forward, making a total available 
balance of £10,551. The sum of £1,257 has been provided for income 
tax payable in England, and the usual interim dividend of 2 per cent., 
absorbing £4,622, was paid on Dec. l last. An additional payment, 
equal to a dividend of 2 per cent., was made on May 15, bringing the total 
distribution for the year up to 4 per cent., tax free. The balance of £50 
` is carried to the next account, 


Meetings of the holders of the bonds, notes and preference share capital 
of the BARCELONA TRACTION, Liaut & Power Company will be held on 


Nov. 14 to consider proposals for reorganising the finances of the com. - 


pany, &c. Interest on the bonds is to be raised from 5 to 5} per cent. 


for the year 1917. These appropriations absorb £820,000, and leave 
£14,370 to be carried forward. The general reserve fund has been 
charged with £9,507 in respect of loss on sale and redemption of invest. 
ments, and £40,000 as a further provision on account of investment 
fluctuations. After crediting the £500,000 referred to above, the net 
addition to the general reserve fund for the year is £450,493. The 
directors refer with regret to the death in January last of the chairman, 
Sir John Wolfe Barry, K.C.B. The vice-chairman and managing 
director, Sir John Denison- Pender, K.C.M.G., has been elected chairman. 
Capt. Henry W. Grant, C.B., R.N., who had been attached to the Admir- 
alty War Staff, was elected a director on March 13 last and appointed 
a managing director. The Company announce payment by warrants. 
on Nov. 1, of interest for the half-year ending 31st inst., on their 4 per 
cent. mortgage debenture stock. The transfer books will be closed from 
Oct. 26 to 31 inclusive. i 


\ 


as from June | last, on condition that only 2 per cent. is payable in cash 
until June 1, 1921, and the remainder only so far as surplus revenue 
permits. After that date 4 per cent. will be payable in cash until the 
full interest has been paid for six consecutive half-yearly periods, when 
the full interest will be payable. The application of the sinking fund 
is to be postponed until June 1, 1935, and the date of maturity of the 
bonds until Dec. 1, 1974. It is proposed to issue 5} per cent. income 
bonds in redemption of interim certiticates or reccipts in respect of the 
10-year notes, of the outstanding coupons for interest on the prior lien 
B bonds and the 5 par cent. bonds, and on the bonds of the Cia Barcelonesa 
de Electricidad and the coupons on the 10-year notes. It is also pro- 
posed to increase the total authorised issue of prior lien B bonds by 
£1,000,000 to £3,000,000. Interest on existing bonds will be reduced 
from 7 to 6 per cent. as from Jwne 1l last, this interest to be satisfied 
down to June 1, 1921, one-half in cash and the other half in income bonds, 


. ThirtySeven Years Ago. 
[From Tue ELECTRICIAN, October 15, 1881. } 


“fue TELEPHONE.’—A new “Telephone” is announced as the 
‘smartest thing going,” and as being able to ‘‘transmit the future voice 
of the nation.” On closer inquiry we find that all this refers to a new 
evening paper of that name, not to a new telephone. 


ELECTRIC LIGHT IN SHEFFIELD.—We hear that Messrs. Tasker, Sona 
& Co., engineers and electricians, Sheffield, are arranging with 
several firms for illuminating their premises with the electric light. 
A successful experiment was made with their own premises in Station- 
road recently. 


SLECTRIC LIGHT AT THE GRAND OPERA, PariS.—It is stated that four 
special representations of opera and ballet are to be given at the Grand 
Opera in Paris, at which the entire house, including the stage, will be 
illuminated by the electric light. M. Jules Cohen has composed for 
the occasion a cantata commencing with the words “ Terre, éclaire tol! 


At the meeting of the VICTORIA FALLS & TRANSVAAL POWER COMPANY, 
LTD., on Friday last, the Marquis of Winchester, who presided, stated 
that the accounts showed a further improvement in revenue of over 
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Notes. 


Industrial Coal Economy. 


In a Paper read recently before the Association of Engineers- 
in-Charge, Mr. D. W1Lson, of the Coal Controller's Department, 
gives some useful advice based on his experience in attempting 
to reduce coal consumption. An abstract of the Paper will be- 
found in another column. It is common knowledge that coal 
is still being used very inefficiently in many works, but few 
people have had an opportunity of getting at the facts. Even 
in electricity supply stations there is often a good deal of 
waste. It appeafs that the amount of coal consumed by the 
electric supply industry in 1917 was about 74 million tons, 
and from this quantity the number of kilowatt-hours generated 
amounted approximately to 5,000 millions, so that the average 
coal consumption was 3-36 lb. per kilowatt-hour generated. 
As an average figure this is perhaps lower than might have 
been expected, but it must be-remembered that a very large 
proportion of the electricity is generated by large stations, 
which are, of course, run on up-to-date lines, so that the 
average is brought down. Actually the coal consumption 
has been found to vary from 2 lb. up to 13 tb. per kilowatt- 
hour and the thermal efficiency from 3 per cent. to 16 per cent. 
We certainly cannot be proud of such figures as 13 1b. and 
3 per cent. As would be expected, the excuse from the 
inefficient station is generally that had results are due to 
poor load factor, obsolete plant, &c. Mr. WILSON points out, 
howeve1, that after making due allowance for these adverse 
conditions there is still a large unaccounted waste which should 
not exist, and the first thing that should be done is to establish 
definitely what each section of plant is doing. 


es) 


Results in Industrial Power Plants. 

Ix the case of industrial undertakings a simple qvesticunaire 
Was sent out, but it became evident that the information so 
obtained was in most cases inaccurate. It appears that many 
firms simply asked the boiler contractors or insurance com- 


panies what figure they. ought to expect! As we have often 
stated in these columns, it is in the boiler-house that the 
greatest opportunity exists for the saving of fuel. So much 
impressed, was the late Mr. Stott with this view that he 
seriously considered the employment of trained engineers to 
control individual furnaces. Yet in this country any number 


I : a 
: of boiler-houses have no means of determining the flue tem- 


peratures or the percentage of carbon dioxide in flue gases. 
This is unpardonable, for a great deal can be done with 
equipment which does not cost very much. Of course, it 
will be admitted that present-day conditions are- far from 
those which are desirable, but some of these conditions must 
be accepted as being imposed upon us. Take. for example, 
the quality of the coal; in many cases this is very poor, 
but as Mr. WILSON points out, a good thermal efficiency can 
be obtained even with low-grade fuels. One electric power 
station is mentioned in which an average thermal efficiency 
of 16 per cent. is obtained, though using a coal with the low 
average calorific value of 10,000 B.Th.U. Again, the Victoria 
Falls & Transvaal Power Company use a coal of only 
7,000 B.Th.U. ‘calorific value,-and yet their thermal results 


are excellent. It may be troublesome to use such coal, but. 


in these davs we must be prepared to work under difficult 
conditions, and in any case the best results cannot be obtained 
without the most careful supervision. 
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The Winter Session. 

THE receipt of Mr. H. I. Rocers’ Address to the Western 
Section of the Institution of Electrical Engineers reminds us 
that the technica] and scientific societies are once more starting 
their winter sessions. Although we cannot look forward to 
all the old vitality, it is highly desirable that these lines of 
activity should be maintained. In his Address, Mr. ROGERS 
dealt with many of our national shortcomings, such as the 
low pay of the scientific worker, which is undoubtedly a 
scandal; and he made some interesting comments upon the 
importance of repetition work in reducing costs. In his own 
experience the wages per head have rather more than doubled, 
but at the same time the output per head has quadrupled in 
value. This is not due to war prices, as these results have been 
obtained in the manufacture of shells, the prices of which have 
been greatly reduced since the war began. Mr. Rocers also 
made the interesting statement that some time ago the manu- 
facturing engineers in Bristol requested the Educational 
Committee to afford better facilities for giving technical 
education to prospective employees, with the result that in 
September, 1917, a junior technical school was started. The 
boys go to the school after finishing their elementary education, 
and receive two years whole-time instruction, which has a 
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considerable technica] bias ; but at the same time their general 


education is by no means neglected. An important fat 
of this scheme is that the manufacturers have undertaken to 
absorb these Sovs into their works when the school period expires 
and this fact has had an excellent effect upon the movement. 
We regard junior schools of this type as being of the highest 
importance, and we hope that this example will be followed 


in other parts of the country. 
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Scientific Education in Infancy... ~ 

WE recently received a copy of an address delivered before 
the Association for the Scientific Development of Industry by 
Mr. E. C. Reer early in the present year, which raises some 
interesting points in‘connection with scientific education. The 
author deals with an aspect of science teaching that has not 
- been sufficiently studied—the inculcation of scientific ideas and 
knowledge among quite young children. The author disclaims 
anv idea of making children into *super-infants ° or pre- 
cocious and, probably priggish little semi-scientists, a result 
which there would be some reason to fear if conventional 
methods of teaching science were pursued. But he argues 
that a mind is permanently warped by total ignorance oï 
scientific fact and method in its early stages, and nothing 
should be more acceptable and more readily assimilated than 
the wonders of science presented in an attractive form. Such 
teaching should be associated wh doing. This does not mean 
a laboratory or anv exceptional apparatus, but the kindling 
of an interest in science by reference to common processes and 
_ things. The present coal situation, and the facts of combustion 
being brought home in every home, affords an- excellent 
instance of the possibility of grafting scientific knowledge on 
to everyday life. Importance is also attached to pictorial 
methods. A kinematograph lantern should be as much an 
article of school equipment as a blackboard, and children 
might also become familiar with the use of'a simple microscope. 
To the child, reasoning by association of ideas is a logical 
necessity. It is shrewdly remarked that “an imperative 
command to think would hardly produce any effect on a 
serious practised thinker,” much less on a child. And yet we 
can recall professors who apparently believed in such general 
exhortations! We notice that Mr. REED disclaims the idea 
that great men of science are phenomena—men with abnormal 
brains or gifted to a superlative degree. Great results are the 
result of steady well-directed effort. ©“ All wish to think, but 
few the price will pay.” s 
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The Fahy Permeameter.—The City of Philadelphia, acting 
on the recommendation of the Franklin Institute, has awarded 
to Mr. Frank P. Fahy, of New York, the John Scott Legacy 
medal and premium for the development of the Fahy Perme- 
- ameter. E 7 a 

Patent Law Reform.— Frratwn. An error appears to have 
crept into Mr. James Keith’s letter on this subject, pub- 
lished in our last issue. We are informed that the charge 
of eight guineas should have been eight shillings for a type- 
writter. copy of the Canadian specification. 

A Radium Substitute.—The “Times” reports that Dr. 
Richard N. Moore, of the U.S. Bureau of Mines, has discovered 
a substitute for radium, which he has named “ menothorium.” 
It is expected that the new mineral will come into wide use for 
luminous dials, compasses and gun sights. 

North-East Coast Institution of Engineers and Ship- 

builders.— The Engineering Gold Medal of the North East 
Coast Institution of Ergineers and Shipbuilders has been 
awarded to Mı. Harry R. Ricardo, B.A., for his Paper entitled, 
“ High speed Internal Combustion Engines,” which was read 
before the Institution on April 49th last. 
- Industrial Reconstruction Council,—The third lecture of 
the Series arranged by the Industrial Reconstruction Council 
will be held in the Saddlers’ Hall, Cheapside, B.C. 2, on Wed- 
nesday, October 30th. The chair will be taken at 4.30 by Sir 
Wilfrid Stokes, K.B.E., President of the Council, and an 
address on ‘“‘ The Functions of the Governmentjn Relation to 
Industry ” will be given by Mr. W. L. Hichens, Managing 
Director of Messrs. Cammell, Laird & Co. ‘Applications for 
tickets should be made well in advance to the Secretary, 
I.R.C., 2 & 4, Tudor Street, E.C. 4. 

The “Key” Industries Exhibition.—The “ Key” Indus- 
tries Exhibition, promoted by the Tariff Reform League, 
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closed yesterday after an extremely successful run, during 
which there were over 80,C00 visitors, the average being about 
9,000 daily. Mr. H. J. McKinder, M.P., chairman of the 
League. has sent out an earnest appeal for funds to provide 
national and non-party support in mecting the demands from 
many quarters that other cities of the United Kingdom should 
be afforded the opyortunity of seeing the Exhibition. As no 
charge was made to exhibitors or to visitors, a substantial 
fund is necessary. Contributions should be sent to Mr. E.J. 


- Duveen, at 7, Victoria-strect, London, S.W. 1. 


Institution of Electrical Engineers.—The programme 
has been issued for the first half of the session, from which 
we note that on Nov. 7 Mr. L. B. Atkinson will deliver the 
tenth Kelvin lecture, taking for his subject “ The Dynamical 
Theory of Electiic Engines.’ The following three Papers 
will be by Mr. J. H. Shaw, on ` The Use of High Pressure and 
High Temperatute Steam in Large Power Stations”: br 
Prof. Miles Walker, on “ The Supply of Single-Phase Power 
from Three-Phase Systems’: and by Mr. P. Hunter-Brown, 
on `“ Carbon Brushes.” On Jan. 9 Mr. M. B. Field will give 
a lecture on `“ The Navigational (Magnetic) Compass as ‘an 
Instrument of Precision,” and on Jac. 23 Mr. A. P. M. Fleming 
will read a Paper on “ Planning a Works Research Organis- 
tion.” 


The Investigation of Pulverised Coal Systems in America. 
—Mr. Leonard C. Harvey, of Malden, Surrey, has returned 
from the United States after having carried out for the Director 
of Fuel Research a full investigation into the progress made in 
recent years in the application of pulverised coal for metal- 
lurgical and general industrial purposes, for steam raising in 
land and marine boilers and in locomotives on railways. This 
report will be issued «8 a Government publication by the 
Department of Scientific and Industrial Research at an early 
date. Important developments have taken place in America 
in the utilisation in pulverised form of low-grade coals of high 
ash contents, and it is hoped that similar developments will 
follow the adoption of the system in this country. It is 
possible that in this way considerable quantities of materal 
which js at present regarded as waste at the coal mines may 
ultimately be made available as fuel ‘and thus supplement the 
restricted supplies of cval. , 


The Ludwik Hardness Test.—In a recent Paper before 
the Institution of Mecharical Engineers Prof. W. C. Unwin 
dealt with what is admittedly a difficult problem, the question 
of hardness tests. The well-known Brinell test is open to the 


objection that the hardness nuntbeı derived is influenced by 


the magnitude of the load and the radius of the ball. This is 
apparently due to the fact that the indentations are dis- 
Dr. Paul Ludwik, of Vienna, has proposed the use 
of a right angle cone as the indenting tool; the indentations 
in this case are always georretrically simila:, so that the 
hardness number is a much more constant quantity. Prof. 
Unwin presents a variety of data comparing the two methods. 
If a truncated cone is used, one possible objection to the 
Ludwik test—that the point of the cone is unable to with- 
stand constant pressure—is removed. In these circumstances 


the indentations are not quite geometrically similar for different 


loads, but are more nearly so than in the ball test, and the 
hardness number will be, within limits, independent of the 
load. The rational direction of standardisation would seem 
to be to vary the load so that the volume of indentation i? 
approximately constant. It is shown that in these circum- 
stances the load requires to produce a given indentation can 
be approximately predicted. The volume of indentatioa 18 
greater for a less load in the cone test than in the ball test. 
which seems an advantage on the side of the former. 


‘Use of a Transformer Between the Stator and Rotor 
in Polyphase Motors.—In considering this question in the 
“ E. T. Z.” Mr. Ernst states that there are many advantages 
in using a transformer between the stator and rotor in polv- 
phase series motors with six sets of brushes. Generally 
speaking, this transformer is smaller and cheaper than an 
external transformer placed in-series with, the whole motor, 
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because at synchronism there is scarcely any magnetic flux 


therein; also it hmits the speed of the motor on no load. - 
It is-shown that this is not the case with all positions of the — 
brushes ; there is, therefore, the possibility of very high speed - 
The saturation of the transformer — 


under certain conditions. 
iron at low speeds has a stabilising effect. The number of the 

turns on the rotor can, therefore, be increased in order to. 
produce a good power-factor without the risk of a loss of 

stability at low speeds; but. this is not the case with all 

positions of the brushes. _ The author gives curves and diagrams 

showing the voltages and fluxes, taking into account the losses 

and magnetic leakage. An example in the design of such a 

combination is given in detail. , 7 

Cutting Lubricants and Cooling Liquids.—A bulletin 

on the above subject, issued by the Department of Scientific 

and Industrial Research, gives a brief and succinct summary 
of existing knowledge. The first section, prepared by Mr. 
T. C. Thomson, a member of the Lubricants Committee, 

deals with a number of points of primary interest to engineers, 
while w second section contains some notes on skin diseases 
produced by lubricants, and is prepared by Dr. J. C. Bridge, 
H.M. Medical Inspector of Factories (Home Office). Mr. 
Thomson divides the available cutting lubricants into various 
classes, comprising soluble oils, compounds which form a 
greasy paste when mixed with water, cutting-emulsions 
formed by mjxing soluble oils with water, and cutting-oils 
(lard, oil, rape and mineral oils) which are free from water 
and ordinarily do not form emulsions with it. The qualities 


of these lubricants and liquids for (1) cooling, (2) lubrication, _ 


(3) the production of a smooth finish, (4) the washing away 


of chips, and (5) the production of the finished product from _ 


rust or corrosion are discussed, and some useful hints are given. 
The selection of cutting-lubricants is discussed in some detail, 
and here also the advice given is eminently practical. The 
same applies to the remarks of Dr. Bridge on skin diseases 
produced by lubricants. These comprise: (a) Plugging of 
the glands of the hair follicles—primarily a purely mechanical 
progess, and (b).mechanical injury to the skin by suspended 
metallic particles, the abrasion enabling germs to enter, 
causing septic infection. The importance of cleanliness, 
both in the worker and the material, is insisted upon, and 
advice is given regarding the use of antiseptics, the sterilisa- 
tion of cutting oil by heat and other preventive measures. 
Deep Coal-Seam Working.—At the opening meeting of 
the Midland Institute of Mining, Civil and Mechanical En- 
gineers, which was held at Leeds on the 17th inst., the ‘‘ Peake ” 
medal was presented to Sir Wm. E. Garforth, of the Altoft’s 
Colliery. In the course of his reply, Sir William Garforth 
said the time had arrived when means should be taken to 
deal with the detrimental effects of continuous working under 
certain conditions of high temperature. From his expesience 
at the Athton Moss Colliery (the deepest in Great Britain) 
and others, he considered that many improvements which 
had been made: during the last 30 years would be as essential 
in working seams of coal at 4,000 ft. as they had been within 
recent years in mines at one-third of that depth. Among 
these improvements were a safety lamp capable of withstand- 
ing an explosion current travelling at a high velocity, the 
introduction of electric light, the modern fan, and the me- 
chanical cutting of the seam (in longwall working) in straight 
lines. There would be a greate: percentage of small coal in 
deeper mines, but modein experience had shown that small 
coal had now become a valuable asset by the introduction of 
by-product plants. In order to effect a reduction of the 
temperature of the deeper mines, and render it as suitable 
for human effort as in seams of less depth, some modifications 
would be required of the systems hitherto adopted of conveying 
the intake air along certain roadways to the coal face and 
returning the vitiated air along other roads to the upcast 
shaft. Information was now required from the makers of 
modern refrigerating plants of their experience in cooling 
atmospheres, so that colliery officials. might consider how 


similar systems might be utilised for reducing the temperature 
in deep workings. : 
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_ Obituary. l 


T. R. TALTAVALL.—We regret to announce the death of Mr. Thos. R. 
Taltavall, editor of the “ Telegraph and Telephone Age,” and formerly 
an associate editor of the “ Electrice World.” 

Dr. Wm. Kent.—The death is also announced of Dr. W. Kent, a well- 
known American mechanical engineer. From 1903 until 1908 he war 
dean of the College of Science et Syracuse University, and among his 
publications are Kent’s “ Mechanical Engineers’ Pocket-Book” and 
works on “The Strength of Material” and “ The Strength of Wrought 
Iron and Chain Cables.” id 


J. O. CALLENDER.—We regret to record the death of Mr. James 
Ormiston Callender, A.J.E.E. Mr. Callender, who was 35 ycars.of age, 
was a son of the late Mr. W. O. Callender, and brother of Sir T. O. Cal- 
lender. He was manager of Callender's Cable & Construction Co., and 
a director of the Uxbridge & District Electric Supply Company. 

E. RUSSELL-CLARKE.—The death of Mr. Edward Russell-(Clarke, 
C.B.E., A.LE.E., occurred on Oct. 17. Mr. Russell-Clarke, who was 
47 years of age, was a barrister-at-law, but during the period imme- 
diately preceding his decoase he was engaged upon wireless telegraph 
research work for the Naval Intelligence Division. He was the 
leading junior’ at the Patent Bar, and a legal friend claims that 
by his wireless work, which undoubtedly caused his death, he rendered 
35 great a service to his country as any man in the trenches. 


DEATHS ON ACTIVE SERVICE.—News has only just been received that 
Pte. W. R. Y. Kneller (Essex Regt.), formerly on office staff of rubber 
department of the India Rubber Company, died in Turkey on Oct. 29, 
1917. He was taken prisoner in the first attack on Gaza. | 

Pte. A. Kettlewell (R.A.F.), formerly employed by Messrs. Dick, Kerr 
& Company, has died of wounds. 

The death is announced of Wm. Millar Weir of Rutherglen), aged 18, 
while on duty as a wireless telegraphist on one of H.M. ships. as 

Lieut. Graham Johns (Scots Guards), who was killed in action on 
Sept. 27, had been an engineering pupil with Messrs. Vickers Limited. 


Personal. 


The King has granted permission to Mr. W. Bullard, of the Eastern 
Extension Australasia & China Telegraph Company, to wear the decora- 
tion of the Chinese Order of the Excellent Crop which has been conferred ` 
upon him by the President of the Republic of Chine. 

Mititary Honxours.—The President of the French Republic has 
conferred the Cross of Chevalier of the Legion of Honor on Captain 
Wedgwood Benn, D.S.0., D.F.C., M.P. 

L.-Corp. F. G. Kene (Berkshire Regt.), formerly in the service of the 
India Rubber Company, hes been awarded the Military Medal. 

Messrs. A. Reyrolle & Company inform us thet another employee of 
their tirm, Pte. J. Stafford (R. Munster Fus.), has been awarded the 
Distinguished Conduct Medal. A gold albert was also presented to him 
by the firm and employces last week: 

Wark Casuacties.—Gunner S. A. Rushan (R.F.A.), formerly in the 
general office, and Pte. R. Blythe (Essex Regt.), formerly in the rubber 
department of the India Rubber Company, have been wounded. 


Arrangements for the Week. 


FRIDAY, Oct. 25th (to-day). | ; 
Puysioau Society. 
d p.m. At the Imperial College of Science, Imperial Institute- 
road, South Kensington, London,S.W. A discussion will take 
place on “ The Case for a Ring Electron.” 


JUNIOR INSTITUTION OF ENGINEERS. 
7.30 p.m. At 39, Victoria-street, London, S.W. 1. 
“ Cooling Towers,” by Mr. J. Elliott. 


NortuH-East Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS. 
7.30 p.m. At the Literary and Philosophical Society, Newcastle- 
on-Tyne. Presidential Address. 


SATURDAY, Oct. 26th. a 
. MANCHESTER ASSOCIATION OF ENGINEERS. 

6.30 p.m. A the Grand Hotel, Manchester. Paper on ‘‘ Fuel Qil 
and. its Applications,” by Mr. A. F. Baillie. 


Royal ENGINEERS (VOLUNTEERS)LONDON ARMY TROOPS COMPANIES. 
7.30 p.m. At Regent street Polytechnic, London, W.1. Smoking 
Concert. f 


Paper on 


TUESDAY, Oct. 29th. 
JUNIOR INSTITUTION OF ENGINEERS, NORTH-EASTERN SECTION. 
7.15 p.m. At the Mining Institute, Neville-street, Newcastle-on- 


| Tyne. Paper on “Coal and Ash Handling Plants,” by Mr. 
N. Thornton. ~ 


FRIDAY, Nov. 1st. 
JUNIOR INSTITUTION OF ENGINEERS 


7 30pm At 39. Victoria-street, London, S.W.1 Paper on 
Whgineering as Applied to Cinemas,” by Mr. W. E. Dines. 
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(Cortinved from p. 513.) `- 


2 
Power Slation Switchgear. —All main switching is carried out at 
20,000 volts. The main switchgear is located in a bay on the side 
of the engine room opposite to the pump housc and boiler house, the 


and (e) bus bars. The different compartments are protected by 


screens of expanded metal interlocked with the main switch, so that 
they can be opened only when the switch is open. 


The whole struc. 


Fic. 4.—MAIN SWITCHBOARD IN POWER STATION. 


operating gallery being raised about 4 ft. above the engine-room 
floor, so that the operator has a good view of all the machines. The 
generator panels, which are in the middle of the gallery (Fig. 4), are 
set round a recess, so that all the instruments and gear can be seen 

from one position. The station transformer and feeder panels stand 
` on either side of the generator panels parallel to the axis of the 
engine room. Fig. 5 shows the general arrangement. 

Each operating panel consists of two cast-iron plates built into a 
wall of moulded concrete 11 ft. high, faced with glazed tiles; this 
wall is set forward 3 ft. from the main panels, and at the back carries 
the auxiliary wiring, which is run as vulcanised indiarubber cable on 
porcelain racks.. In the case of the generator panels, the instruments 
(of the edgewise pattern and comprising an ammeter, voltmeter, 
power-factor meter and indicating wattmeter), are mounted on the 
wall above the upper cast-iron plate. Below them are the red and 
green indicating lamps, which show whether the oil switch is closed 
or open. The upper cast-iron plate carries the oil switch operating 
handle, and, interlocked with it, the handles controlling the cable 
and bus-bar isolating switches». Belowgthe oil switch lever are the 
automatic trip coils, and above it the time limit fuses. The voltage 
regulator is mounted on the wall to the left of the plate The 
bottom plate carries the integratingywattmeter, the exciter field 
switch, the governor control switch, and the change-over switches, 
for the voltage regulator and the ammeter. 

In front of each generator panel is a’pedestal carrying the exciter, 
ammeter and voltmeter, and the handwheel which operates the 
exciter field rheostat mounted on an intermediate floor in the base- 
ment. A second pedestal carries the transmitter of an electrically 
operated telegraph, by means of which the switchboard attendant 
can communicate with the driver when synchronising. Similar 
instruments mounted at the front of the gallery give communication 
with the boiler house. 

The main panels are formed of moulded concrete cubicles 5 ft, 
wide ; the main wall is 9 in. thick and the sides of the cells are 4 in. 
thick. Intermediate floors 4in. thick separate each cubicle into 
five storeys, which (starting from the bottom) are occupied as 
follows (a) Potential transformers, (b) cable isolating switches and 
current transformers, (c) oil sw itch, (d) bus-bar isolating switches 


, crack. 


ture was moulded in position, the holes for the apparatus being’ “cored 
out so that no cutting of the work was required. PorcelainYonly is 
used for insulation, and in general connections are made with bare 
copper, a minimum spacing 
of 15 in. between phases 
and toearth being adopted ; 
where there is risk of con- 
‘ducting fumes causing short- 
circuits the leads are covered 
with porcelain tubes. 
Small wiring in the cells is 
kept down to a minimum, 
and is run as rubber-covered 
cable on porcelain cleats. __ 
The three phases of each 
high-tension switch are con- 
tained in one tank, which is 
built up of wrought-iron 
plates with special stiffening 
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channe]s to take care of the lima 
maximum pressure gene- À 
rated in the tank when the 16 


switch opens on a fault. A 
vent. pipe leads from the top 
of the tank to the outside 
of the switch cubicle to 
carry off any gases that may 
form. The leads to the 
switch terminals are intro- 
duced into the tank through 
cast-iron (J bends filled up 
solid with compound. Pro- 
vision has had to be made 
for the expansion of this 
compound in hot weather, 
otherwise the bends or 
porcelains are liable to 
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_ The current transformers are compound filled and ironclad. They 

are of two types, one suitable for mounting against a wall, the other 
passing through the floors between the compartments ofthe panels. 
The use of the latter saves floor insulators and economises space. 
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On the generator panels current transformers are provided for the 
instruments, the protective devices and the voltage regulators. 

The potential transformers are oil-immersed and _ self-cooled. 
Isolating switches and fuses are installed between them and the cable 
terminals, so that a faulty transformer can be isolated from the rest 
of the switchgear. 

Permanent testing bus bars are provided in the generator panels, 
connection to the main switch being made by removable jumpers. 
A water resistance was provided for taking the load of a generator 
under test; it consisted of three sets of wooden tanks mounted on 
insulators, and with a partition down the middle. The water passes 
up one compartment and down the other, leaving the tank at the end 
The dimensions of each tank are :— 


Length of water column ... 6 ft. 
Width of + two columns each 9 in. wide 
Depth of i l ft. 6 in. 


The leads are attached to plates slung from a carriage, which can 
be moved along the tank to regulate the load on the generator. 
During the tests on the machines considerable difħculty was ex- 
perienced in preventing the sides of the tanks from charring. 

The unit distribution boards are built up of enamelled slate 
panels, and have the bus bars mounted in front ; porcelain handle 
fuses connect the bus bars to studs, which pass through the slate 
to the motor leads at the back.‘ The oil switch controlling the 
feeder cable from the unit transformer is mounted at the back of the 
panel along with the current transformers for the trip coils and 
instruments. Bus-bar isolating switches are mounted on the front 
of the incoming feeder panel. 

The main motor distribution board is of slate panels, simuar to 
It is surrounded with expanded metal 
to prevent articles from falling on it from the engine-room floor above. 

Feeders are run from the station distribution board to the station 
auxiliaries, and also to the unit distribution boards, so that the 
latter can be made alive when a supply is not available from the 
unit transformers—e.g., when starting up ©r shutting down a gene- 
rator. In order to avoid any risk of paralleling a generator out of 
phase through its unit transformer, the switches on the two feeders 
to each unit distribution board (viz., from the unit transformer and 
the station distribution board) are interlocked, so that only one can 
be closed at once. They are also so arranged that the change over 
from one supply to the other can be so quickly effected while the 
auxiliary plant is running that there is no appreciable drop in the 
speed of the motors. 

At each end of the switchboard gallery is installed a 110 volt 
direct-current board to control the supply from the lighting motor 
generators to the lighting circuits and the batteries. Two 250 
ampere-hour Tudor batteries provide current for the indicating 
lamps on the main switchboard, the trip coils of feeders, electric 
telegraphs and a stand-by to the lighting system. The end cells 
of each battery are cut in or out of circuit by a solenoid operated 
remote controlled regulating switch. 

The switchgear in the jetty pump house consists of seven iron- 
clad switch panels. 

The protective gear used for all high-pressure apparatus in the 
power station and on the system is of the Merz-Price type. ‘.ow- 
tension panels with oil switches are equipped with overload ‘ip 
coils and time limit fuses. 


CABLES. 


When the seheme was under consideration the split conductor 
system of feeder protection had not been sufficiently tried out to 
justify its adoption in foreign work of such importance. Accord- 
ingly the high-tension transmission system consists of 20,000 volt 
underground feeders, with three simple cores, and of pilot cables 
for the protective devices. A system of telephone cables was also 
installed (Fig. 6). Two high-tenšion cables are laid through the 
streets from the power station to the nearest point of the electrified 
railway track. Then they run, one on each side of the line, to 
Olivos sub-station, the western one being looped into Victoria 
power and lighting sub-stgtion. A third feeder is taken from the 
power station to Olivos along the track via Anchorena.. Two 
feeders run from Olivos sub-station to Palermo sub-station, and two 
from Palermo sub-station to Retiro power and lighting sub-station. 

The high-tension cables (Fig. 7) are 0-1 sq. in. in section, 3-core, 
paper insulated, lead covered, single wire armoured ; the pilot 
cables for the protective gear are 0-005 sq. in. in section, 3-core 
paper insulated, lead covered, single wire armoured ; the telephone 
cables are 8-pair, dry core, air spaced, paper insulated, lead covered, 
single™wire armoured, and suitable for the use of super-imposed 
circuits where necessary. Both below and on top of the armour 
all cables are served with specially compounded water-proof pre- 


servative coverings. 
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In general the three types of cable are laid in the same trench at 
a distance of about 1 in. from each other. 
cable and about 4 in. from it is laid a creosoted plank, 8 in. by 2 in., 
to protect the cables in case of future excavations. The high-tension 
cables were shipped on drums in lengths of 100 metres. On the 
Company’s land the cable trenches were kept as far away as possible 
from the rails, the depth of the trench being at least 1 metre. Where 
an embankment extended to the boundary fence the trench was 
taken down till undisturbed ground was reached. 


Fie. 7.—SeEcTION oF 20,000V. E.H.T. THREE-CORE FEEDER CABLE. 


Where the cables cross bridges they are supported on cast-iron 
racks attached to the structure. Sheet steel covers are fixed over 
the troughs to shield them from the direct rays of the sun. 

The feeder from the power station to Olivos via Anchorena is 
taken across the Canal San Fernando, which is navigable for barges 
and small boats, in a concrete tunnel laid in a trench in the bed of 
the canal. The internal diameter of the tunnel is 3 ft. and o1 
the shafts 4 ft. ee 2 
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All joints in the high-tension cables were made in gun-metal 
sleeves (Fig. 8) wiped to the lead of the cable, the.sleeves themselves 
being surrounded by a creosoted wooden bex with an iron cover. 
The sleeves were filled with compound, great care being taken to 
avoid producing cavities in the filling. Wherever the armouring is 
nie aaa the joint is spanned by à copper bond of 0-05 sq. in. 
section, : 

After laying and jointing, the high-tension cables were tested by 
applying for 15 minutes a presaure of 40,000 volts between any core 
and the lead and between any two cores. j j 
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The direct-current feeders from the oe to track 
and the jumpers spanning gaps in the conductor rail are of | sq. in. 
section, paper insulated, vulcanised bitumen sheathed, taped and 
braided. They are laid solid in{Key’s fibre conduit, filled with 
Trinidad bitumen. The conduite i 
are 4ł in. external diameter and 
about 5ft. Jong, the joints 
between conduits being made by 
fibre sleeves. The cables are 
supported in the conduits by 
fibre bridges. A creosoted plank 
is laid above the conduits. ~e% 

The telephone system installed in con- 
nection with the electrification works 
provides communication between the 
power station and the sub-stations, the 
car sheds and the signal cabins in the elec- 
trified area. Twenty-two wire exchanges 
of the Sterling automatic type are in- 
stalled at Victoria and at the power 


Fik T - (Traction SUB-STATIONS. ERER 

The line at present electrified is served 
by three traction sub-stations situated 
respectively as follows :— 

San Fernando sub-station, about 1} 
miles from the outer end of the line; - 
Olivos sub-station, about midway along 
the line; Palermo sub-station, about 24 


Palermo and the terminus four tracks are 
equipped electrically). 

The buildings are all of the same 
general design, being steel-framed struc- 
tures walled with brick covered with 
armoured cement plaster. Each building 
is divided into three main aisles, the centre 
one containing the rotary converters and 
transformers and the side ones containing i 
the high-tension and direct-current switck- 
gear respectively. There is a loading bay Fic. 9.—Sipz View oF 
at one end into which a siding comes, so RoTaRY CONVERTER 
that railway trucks can be brought under P A e 
the overhead crane which traverses the a se Pit 
whole building. Provision is made for : 
extension of the building at the end away from the loading bay: 
when it is necessary to install further converter sets. The basement 
contains the main transformers, the potential and ourrent trans- 
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formers, the high and low-tension feeders, rotary field rheostats and 
battery. On the first floor are situated the rotaries, the 800 volt 
switchgear, a motor-generator, and on a raised gallery the high-ten- 
sion Operating gear. 


Table IV.—Detatls of Plant in Traction Sub-stations. 
Number of rotary converter sets at present installed.—In sub-station at 
Canal San Fernando, 3; Olivos, 3; Palermo, 3. ' 
Type of rotary converters.—British Thomson-Houston 
pound-wound; commutating pole; six-phase 
connected, | 


Co.’s; Com- 
diametrically 


ees 
OcroBER 25, 1918. . 

Output of fotary converters.—1,000 kw. at 800 volts, normal reting ; 
1,500 kw. for two hours; 2,000 kw. for ten minutes; 3,000 kw. 
momentarily. ge 8, 

Type of rotary converter transformers.— British Westinghouse Co.’s ; 
single-phase ; oil immersed ; naturally cooled. 

Capacity of transformers.—375 k.v.a. 

Type and cz pacity of station transformers.—British Westinghouse (‘o.’s ; 
three single-phase; oil immersed; naturally cooled.; each of 
20 k.v.s. capacity ; ratio of transformation 20,099 to 449 volts. — 

fype and capacity of station lighting transformor.—British Westing- 
house Co.'s; one single-phase; oil immersed; naturally cooled ; 
10 k.v.a. capacity ; ratio of transformation 440 to 110 volts. 

‘Typo and capacitv of motor gencrator.—British Thomson- Houston Co.'s ; 
5 kw. capacity; alternating-current voltage 449; direct-current 
voltage 110. 

Type and capacity of air compressor.—Alley & McLellan ; 39 cubic ft. of 

` free air per minute at a pressure of 60 lb. per square inch. . 

Type and capacity of ventilating fans.—Blackman ; 25,000 cubic ft. of 
air per minute. 

T'ype and size of secondary battery.—Tudor Accumulator Co.'s: 50 
am pere-hours. 


É TheJhigh-tension gear is similar to that in the power station ; 


the bus bars are sectioned and interconnected by an ol sectioning 
sw itch,'the two halves of the bars being fed by different cables. 
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one-half gold size and one-half linsecd oil. In addition, screens 
are fixed between the brush hqlders to prevent flashing round the 
commutator. By these and other mzans the number of flash-overs 
was reduced from an average of six per month during the first six 
months of operation to an average of two per month for succeeding 
months: . 

Tne transformers are mesh-connected on the high-tension side, 
with tappings on the high-tension side to compensate for variations 
in the supply voltage and on the low-tension side for starting. 
Tne tanks are ? in. boiler plate with external tubes to give increase:] 
cooling surface. They are mounted on rollers, so that when the 
core has been lifted by the overhead crane the tanks can be run 
out of the chamber and the core set down on a drip tray for’exami- 
nation. The chambers are ventilated by ducts carried up-to the 
roof to Barrol ventilators ; cooling air is drawn from outside the 


station by motor-driven fans and passed round the foundations of 


the converters into the transformer chambers through an expanded 
m2tal opening in the door. : 

The auxiliary equipmənt of each sub-station includes a bank of 
three single-phase transformers, which gives a supply to thefmotor. 
generator, air compressor used for cleaning purposes, ventilating 
fans, and the lighting transformer. The motor-generator gives a 
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The direct-current switchboard (Fig. 9) is built up of panels sup- 
ported on a pipe framework. A single-pole circuit-breaker with 


overload and reverse current tripping coils and a knife switch which | 


isolates the circuit-breaker from the bus bars, aré mounted on a 
marble panel at a height of about 8 ft. from the floor. Marble 
partitions between adjacent panels form separate cubicles, and 
prevent the arc froma breaker which opens on a fault from travel- 
ling to adjoining switches. The switches are operated through 
wooden rods and porcelain insulators by handles which project 
through cast-iron panels mounted about 14 in. in front of the marble 
slab. In this way all live metal in front of the board is ‘placed out 
of reach of a person standing on the floor. The generator panels 
carry handwheels for operating the rotary field rheostats which are 
mounted in the basement directly below the board. Differential 
relays are provided to prevent a circuit-breaker being closed when 
the polarity of its rotary is reversed. These operate in conjunction 
with indicating lamps which light up in such circumstanccs. 
Table IV. gives particulars of the principal plant in the traction 
‘sub-stations. The rotary converters (Fig. 10) are self synchronising, 
and are started from tappings on the low-tension side of the trans- 
formers by an oil-immersed controller. Provision is made for 
coupling negative boosters to the ends of the shafts when the traffic 
increases to such an extent that the drop in the track rails becomes 
higher than desirable. i 

Special precautions have been taken to reduce to a minimi m 
the flashing over which is liable to be caused by heavy short-circuits 
on the track. With this object the commutator cones have been 
covered with projecting fibre sleeves and all earthed metal near 
the commutators has been painted with a composition made up of 
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direct-current supply at 110 volts for charging the battery used for 
the tripping and indicating circuits and emergency lighting. 


Negative Bus-bar Pilots.—In Olivos sub-station a panel is in- 
stalled carrying two centre zero voltmeters connected to pilot 
wires running to the negative bus bars of the three sub-stations. 
A permanent deflect’on of one of the pointers indicates to the 
sub-station attendant that there is a difference of potential between 
the bus bars in two adjoining sub-stations and that one sub-station 
is “ motoring”’ the other. He can then instruct one of the sub- 
stations to raise or lower its voltage of supply till it is taking its 
proper share of the load, and the transference of current ceases. 


(To be continued.) 


An Integrating Hemisphere.—In view of the tendency 
towards expressing the illuminating value of light sources 
in terms of the total flux of light in lumens, the design of 
‘‘ integrating spheres,” capable of giving this value by a 
single measurement, deserves study. A recent contribution 
by Mr. F. A. Bensford to the * Transactions ” of the American 
Illuminating Engineering Society, describes in detail some 
tests on one of the hemispherical halves of such a sphere. 
It appears that the use-of such an hemisphere presents certain 
advantages, and, according to the author, the error, with 
a diameter of only one metre, can be reduced within 
l per cent. 
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Electric Winding Engines and Mine Hoists." 


By H. H. BROUGHTON. 
(Continued from page 497.) 


Summary.—In the first part of the article the inertia characteristic of a 10,000 Ib. cylindro- conical drum winder Reuuhe 114 tons 
per hour from a depth of 4,170 ft. is dotermined. From this the accelerating and retarding moments are found, and these are 


combined with the resultant static torque diagram. 


In the second part of the article the question of unbalanced operation is 


considered, and tho torque diagram is drawn for the 10,000 lb. winder previously studied. 


é 


Inertia.—The same method as that described in Example 5 
will be used. The masses are divided into four parts, namely, the 
drums and coupled rotating parts, the loads and ropes de- 
pending from the drums, the ropes wound on the drums, and 
the pithead sheaves. 

The total inertia of the drums and motor armature is stated 
to be 250,000+ 27 ,000=—277,000. 

Loads and Ropes Depending from Drums.—A summary is 
given in the table of the calculations that have been made 
for determining the inertia of the loads and ropes depending 
from the drums. The inertia of each side is plotted in Fig. 45, 


and the total inertia of this section is found by combining the 
It should be mentioned that we cannot use the torque 


two. 


curve “ A,” Fig. 47, for the ascending side, and to turn this 
Curve round in order to get the inertia curve “ D ” for the 
sheave on the descending side. Thé total inertia of the 
sheaves, represented by the curve “* T” in the diagram, is’ 
obtained by combining the * A ” and “ D ” curves. : 

Inertia Characteristic.—In Fig. 48 the several inertia curv 
are plotted to the same scale on a common base and combine: l 
to arrive at the total inertia of the moving masses. Frort 


Fic. $5.—INERTIA OF Load aND ROPES DEPENDING FROM DRuMS. 
diagram, Fig. 43, for finding the inertia of the loads and ropes 
depending from the drums, because of the allowance made for 
friction. 

Inertia of Loads and Free Ropes. 


Ascending. Descending. 

y Ww > as E _W, 
Turns.: IF lbs. | pft. | I= ae Turns.| W lbs. Hee 
© | 28,995] 50 | 22,500 0 6,500! 10-1 | 20,600 
10 | 27,935} 6-25] 33,800 15 | 9,350; 10-1 | 29,500 
20 | 26,635| 75 | 46,400 15 | 9,350, 10:0 | 29,000 
30 | 25,105| 8-75! 59,500 36 | 13,325! 10-0 | 41,350 
40 | 23,325] 10-0 | 72,400 46 | 15,105, 8-75] 35,850 
61 | 19,350| 10-0 | 60,000 56 | 16,635} 7-5 | 29,000 
61 | 19,350] 10-1 | 61,300 66 | 17,935} 6-25} 21,700 
76 | 16,500 10-1 | 52,200 76 | 18,995; 5-0 | 14,730 


Rope on Drums.—In the upper part of Fig. 46 the thick 
lines represent the parts of the drums covered by the two 
ropes after N turns have been made. By means of this key, 
the reader should have little difficulty in constructing the 
inertia curves, shown in Fig. 46, for the ropes coiled on the 
drums. 


Pit-head Sheaves.—At the beginning of the wind the equi- 
valent inertia of the pit-head sheave, on the ascending side, 
is 4,000 x 52+ 6?=2,780, and after 40 turns of the dean it is 
equal to 4,000 x 102+ G11. 120. Towards the end of the 
wind, the rope begins to coil on the second laver of the cylin- 
drical portion of the drum, and the drum radius is increased 
to 10-1 ft. The equivalent inertia of the sheave after 61 turns 
of the drum is, therefore, increased from 11,120 to 11,350. 
Remembering that the inertia curve is parabolic during the 
time the rope is on the cone it ina simple matter to drew the 
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Fic, 46.—INERTIA OF THE ROPES COILED ON THE DRUMS. 


this diagram it will be noticed that not only the sheaves but 
also the ropes coiled on the drums have little effect on the total 
inertia and, without appreciable error, approximations may 
be made which simplify the work. 


ToRQUE DIAGRAM. 


The static torque determined above has been re-plotted in 
Fig. 49. To the static torque, shown dotted in Fig. 49, must 
be added the torque required to accelerate the masses during 


ae 
Fra. 47.—JNERTIA OF THE PITAEAD S:iEAVES. 


the first part of the wind, and the retarding torque must be 
subtracted from the static torque during the stopping period. 
Furthermore, allowance must be made for the linear accelera- 
tion of the masses on the ascending side when the rope is on 


-the cone and efter the drum has attained maximum angular 


speed; similar allowance must be mede for the linear retarda- 
tion on the descending side when the rope starts unwinding 
from the cone and wee angular retardation begins. 
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Angular Acceleration-and Retardation.— Starting from rest, 
the drum, after 28 seconds, under uniform angular acceleration, 
attains a speed of 55—60=0-918 rev. per sec. Tne accelera- 
tion, therefore, is 0-918 21—28=—0-206 radian per sec. per 
sec., and during the accelerating period the drum makes 
28 x 0-918 —2=12-85 revolutions. 
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Fio. 48.—INERTIA CHARAC' in AND ITS CoMPONENTsS (Fias. 45° 


TO 47) FoR BaLnaXNcED WINDING. 


At the beginning of the wind the inerzia is seen, from Fig. 48, 
to be equal to 366,000. Hence 
Accelerating moment = 366,000 x 0-206 
= 75,400 lb. ft. 7 
This torque when added to the static torque at the commence- 


ment of the wind gives the total torque required for starting. 


After 12-85 turns, the inertia is 387,000 and the accelerating 
moment = 79,700 Ib. ft. This added to the static torque 
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Turns. 
ne 49,—T ORQUE- TURX DIAGRAM FOR CYLINDRO-CoxIcAL DRUM 
WINDER. 


which exists when the drum has made 12-85 turns gives the 


total torque immediately before angular acceleration ceases. . 


In like manner other points during the period of angular 
acceleration are determined and through these points the 
total torque curve is drawn. 

Similarly, the angular retardation is 0-918 x 227—-30=0-192 
radian per sec. per sec., and during the retarding period the 
drum makes 30 x0- 918--2—13-77 revolutions. 
inertia from Fig. 48 it is found that when angular retardation 
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` corresponding rope velocity 


from 57-65 to 42-2 ft. per second. 


Scaling the 


535. 


begins the retarding moment =403,000 x 0-192=77,400 Ib. ft.» 


and just before the end of the wind the retarding moment 


=390,000 x 0-192=74,900 Ib. ft. These, when combined with 
the corresponding values of the static torque, give another 


_ part of the total torque diagram. 


Linear Acceleration and Retardation.— When the drum has 
made 12-85 turns a constant angular speed of 0-918 rev. per 
sec. is attained. At this instant, namely, 12-85 turns since 
the beginning of the wind, the drum radius is 6-6 ft. and the 
= 2x x 6-6 x0-918 = 38-08 ft. per 
second. During the next (40—12-85)=27-15 turns, or 
27-15 +0-918=—29-57 secs., the radius of the drum increases 
uniformly till the cylindricel portion is reached, when the 
radius is 10 ft. and the rope velocity is 21 x 10 x 0-918 =57-65 ft. 
per sec. Thus, during 29-57 secs. the rope velocity has 
been uniformly increased from 38-08 to 57-65 ft. per sec., 
or by 19-57 ft. per sec., hence the linear acceleration is 
19-57 29-57 =0-69 ft. per second per sécond. ‘Tae masses 
undergoing acceleration, namely, the loaded skip, the rope 
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” Fia. 50.—TORQUE DIAGRAM OF CyLINpDRO-ConicaL Drum WINDER 


(BALANCED OPERATION). 


-and sheave are all on the ascending side, and the inertia values 


can be scaled direct from the `“ A ” curves of Figs. 45 and 47, 
the values referred to being clearly indicated on the curves. 

The accelerating torque is the product of mass, acceleration 
and drum radius, or, symbolically 


| wW 
my == — XaxXR, 
yg 


—_ 


hence, et any instant, the accelerating torque is found by 


multiplying the inertia at the instant by the acceleration and 
dividing by the instantaneous drum radius. 

Thirty-six turns after the commencement of the wind the 
rope on the descending side begins to uncoil from the conical 
portion of the drum, and during the next (40—13-77)=26-23 
turns, or 28-57 seconds. the velocity is uniformly decreased 
The linear retardation, 
therefore, is 15:45—28-57-=-0-54 ft. per second per second. 
Tne inertia values of the loads undergoing linear retardation 
are scaled from the * D ~ curves of Figs. 45 and 47, the values 
being indicated on the curves. Finally, the retarding moments 
ere found as described above. 


The several steps in the calculations which lead to the 
í 
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evaluation of the accelerating and retarding moments are set 
out in the accompanying table. 


oar aR 


7 , Inertis, | Readius | pep. ees a ORUNE 
Benen WReeg R. (PR S tona, VaR. 
| 4 
Beginning of linesr os- | | 
celerstion ............00. 642,50) | 66 ft.) 6409 5 0-69 4,422 
End of linesracceln. ...) 83,19) | lo oft. | 8.319 | 0-69 5.734 
Beginning of linesr re- 4. | i 
tordstion oo...) ALTDO | Oft. | 5.27 |- 154 2.835 
End of linesr ret-rdn, ...! 3. 6-8 ft. | 4,412 | -0-54 


2,382 
The moments | given in the last ‘column of the above table 
suitably combined with the corresponding values of the static 
torque, as shown in Fig. 49, give the remaining points on the 


Depth of Shaft...4000 ft. (vertica!) 
Weight of Rock.....10000 lbs. 

Weight of Ship......6.500 ibs. 

Weight of Rope.. 3108, per foct. 
Drum.- Cyt “con Oft. to 2OFt di3 


Friction. ........ Oper cent. 


Unbalanced Winding from 
4000 ft. Level 


a ed 


Fic. 51.—TorQUE DIAGRAM FOR CYLINDRO-CONICAL DRUM WINDER. 


total torque diagram. This diagram, which is represented 
by a thick black line in Fig. 49, has been plotted to a time base 
in Fig. 50. 

UNBALANCED WINDING. 

Remembering that the curves, Figs. 43 to 48 inclusive, when 
correctly interpreted, give all the information that is needed 
- for drawing the total torque diagram either for balanced or 
unbalanced winding; the construction of the diagram for un- 
balanced winding follows the lines already laid down for the 
balanced diagram. 

Static Torque-——When working unbalanced, the static 
torque during the lifting period is represented by the curve 
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feg in Fig. 43, and during the lowering period the static 
torque is represented by jklm. Neglecting the kinks, or 
steps, both curves have been transferred to Fig. 51, the'diagram 
for the lowering period being plotted on the negative side of 
the axis. 


Accelerating and Retarding Moments.—To determine the 
accelerating and retarding moments the ‘ A ” inertia curves 
of Figs: 45 to 47 are used for the lifting period and the “ D” 
curves for the lowering period. In the hope that those of his 
readers who are interested in this side of the subject will take 
the trouble to draw the diagrams for themselves, the author 


g 
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52.—INERTIA CHARACTERISTICS AND THEIR COMPONENTS re 
UNBALANCED WINDING. 


Fra. 


has plotted the inertia characteristics and their components 
for unbalanced winding in Fig. 52. In plotting these character- 
istics the inertia of one drum has been taken at 60 per 
cent. of the inertia of the two drums so as to make some 
allowance for the inertia of the clutch which operates the idle 
drum. 

Having found the inertia characteristics, the accelerating 
and retarding moments for unbalanced winding are determined 
in the manner described above for balanced wiriding. These, 
when combined with the static tòrque diagram, give the total 
torque diagram shown in Fig. 51. 


(To be con'inued.) 


The Electrical Equipment of Keadby Bridge. 


(Concluded from rage 517.) 


[ GENERATOR EQUIPMENT. 


Owing to the absence of power in the neighbourhood, a special 
plant for the generation of current was installed, consisting of two 
‘70 B.n.P. four-cylinder petrol engines, running at 700 revs. per min., 
and direct coupled to two B.T.-H. direct-current six-pole shunt- 
wound generators of 50 kw. capacity at 220 volts. A storage battery 
of 128 cells is provided, capable of supplying the motors with current 
for about 30 operations of the bridge before re-charging is necessary. 
“The arrangement of the generating plant and switchboard is pape 


in Fig. 4. 
ELECTRICAL CONTROL EQUIPMENT. aad am 


The whole of the operations involved in the lifting and lowering 
of the moving leaf are normally controlled by electrical equipment 
designed and installed by the British Thomson-Houston Company 
Ltd., of Rugby. 

The moving leaf is worked by means of two-direct-current 115 H.P. 
220-volt motors, having a normal full-load speed of 380 revs. per 
min. and an overload capacity of 100 per cent. These motors are 
compound wound with shunt starting fields, and are carried on the 
leaf itself; they are coupled back to back, and arranged so as to 
work either singly or in parallel. 

The method of control is such that by operating suitable switches 
either of the two motors can be used independently of the other, and 


all safeguards apply to either arrangement, thus, in the event of the 
breakdown of one machine, it is possible to use the other under all 
but the.most abnormab conditions. | 

The driving power is transmitted through independent trains of 
gearing to the main pinions on each side of the moving leaf. The 
angle of maximum elevation of the bridge when fully open is 
81°-51’, and the time taken to open or close it electrically is less 
than two minutes. 

Owing to the very exacting weather conditions to be met, and to 
the fact that it is essential to interlock the railway signal system 
with the operating gear for the bridge leaf, the control gear is 
somewhat complicated. In a bridge of this description it is essential 
that the interlocking arrangements shall obviate all possibility of 
either rail or road traffic using the bridge in any position but com- 
pletely down. Further, it is essential that all safety devices shall 
be operated in such a manner that they act automatically in the 
event of failure of the power supply. 

Arrangements are made so that when a circuit breaker opens, 
either in the operating cabin or in the main machinery house, all 
brakes are applied automatically. 

The conditions to be met in the actual operation of the bridge 
leaf itself are very stringent. The leaf must be under the full control 
of the operator at all times and in all wind conditions, and it must 
be possible for an unskilled operator to open or close the bridge 
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without causing any damage. The system of control adopted 


enables these conditions to be met quite easily in spite of the great. 


mass of moving elements. 7 
| LOWERING THE BRIDGE. 


The method of centrol adopted when lowering the bridge com- 
prises series resistance control for the greater portion of the travel 


and diverter control with limited power for the last few feet of the. 


travel. For this purpose. limit switches are arranged in such a 
manner that at a pre-determined angle of the bridge when lowering 
certain contactors are opened, thereby inserting series resistance in 
the armature circuit of the driving motors, while at the same time a 
diverter circuit is made to give a positive slow speed, practically 
independent of the load on the machines. Ata slightly later period 
of the travel another limit switch operates, cutting off power entirely 
and causing the bridge to stop a few feet away from the ground 
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Fia. 4.—INTERIOR OF PowWer-Hovss, sHowinxa B.T.-H. GENERATORS 
` AND SWITCHGEAR. 


level. The operator can then, by means of a special pedal switch 
equipment, inch the bridge down under diverter control with a 
limited amount of power; the provision of an oil buffer ensures that 
the leaf can be brought to the fully closed position without a per- 
ceptible jar. Further provision is made so that, by moving the 
controller handle at the same time as operating the pedal, it is 
possible to vary the amount of braking effect given by a special 
motor operated brake, thus giving a variation in speed corresponding 
to the limited power already mentioned. 

The braking arrangements are very complete and comprise two 
sets-of brakes operated by a direct current 1-u.P., 220-volt, series 
wound motor and two sets of solenoid brakes operating on drums, 
geared to the driving motor shafts. All brakes are arranged to set 
automatically in the event of voltage failure irrespective of the 


position of the controller handle. 


= RAISING THE BRIDGE. 


The method of control for raising the bridge is similar to that 
already described for lowering, except that no diverter control is 
provided ; this is unnecessary, as the bridge is not usually operred 
to the full extent of its lift, and consequently the amount of over-run 
allowed is‘much in excess of that actually required. ke 

There is one important factor in connection with the lifting 


however, which has to be taken care of, namely the effect of wind 


pressure. Under certain conditions a strong wind will actually run 
the bridge backwards, and special limit switches are arranged so 
that when this happens all brakes are applied when the bridge 
reaches a pre-determined angle. This safeguard also comes into 
operation when starting to lower the bridge from the fully open 
Position, 
Wind may take control and run the bridge backwards when the 


brakes are released, and before power is applied. This can be 


_ Stopped, of course, by the operator applying power, but should he 
lose control and allow the bi idge to continue to coast, the matter is 
automatically taken care of when the pre-determined angle previously 
mentioned is reached. 
CONTACTOR GEAR. 


_ The contactor equipment for the control of the bridge movements 
is located in the machinery house. It consists of a panel for each 
sparate motor, containing the various line and resistance: con- 


This is essential, as under certain conditions a strong | 


THE. ELECTRICIAN. 


j $ 


a 


. 537 
tactors, over-load relay and isolating main switch and fuses. This 
panel is controlled by à speci&l controller comprising two parts, the 
first operating the contactor gear which makes the connections for 
raising and lowering the bridge, and the second varying the amount 
of resistance in series with the motor operating the brakes. Thus, 
by moving the controller handle, it is possible first of all to free 
the solenoid brakes, and then to vary the effect of the motor brakes 
from maximum near the off position to zero when the first power 
position is reached. A coasting point is provided between the last 
braking position and the first power notch, so that if desired, wind 
pressure can be used to lift the bridge, the motor and solenoid brakes 
being brought into action when it is desired to stop. 

With the controller is incorporated a special locking magnet, 
operated from the signal circuits, which ensures that the controller 
handle cannot be moved to open the bridge until the signals are set 
to “‘danger.” Further, the signals cannot be set clear until the 
bridge is in the fully closed position A special motor is used in. 
connection with the locking bolts between the rails on the moving 
leaf and those on the fixed span. These rails are locked in the 
down position by means of steel bolts controlled from the signal 
cabin. The bridge itself is locked in the down position by two heavy 
forged steel bolts worked electrically by means of a direct current 
1}-H.P. 110 volt series wound motor operated from the control cabin. 
These steel bolts engage with castings anchored to the pier, end 
arrangements are made so that it is impossible to operate the con- 
tactors for lifting until these bolts are withdrawn ; the bolts cannot 
be closed when lowering until the bridge is right down and control 
has been cut off from the contactor panel. 

Provision is made for reversing the motors by means of a special 
reverser situated on the moving leaf, and the special limit switches 
referred to in the foregoing descripticn, are operated by means of 


sprocket gearing which is driven from the main motor shaft. These 


limit switches are situated in the machinery house on the moving 
leaf. a 

Electrically operated gates, opened and shut by a direct current 
4}-H.P., 220-volt compound wound motor, are provided for the 
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Fig. 5.—INTERIOR OF OPERATOR S CABIN, SHOWING MASTER CONTROLLER 
: IN BACKGROUND: 


protection of the railway traffic. These gates are interlocked with 
the railway signals which, in turn, are interlocked with the control 
gear on the bridge. =, 

This bridge was built to the designs, and under the supervision, 
of J. B. Ball, Esq., M.1.C.E., Chief Engineer of the Great Central 
Railway, by Sir Wm. Arrol & Company, Ltd., of Glasgow; the 
electrical equipment was supplied by the British Thomson-Houston 
Company, of Rugby. . , | 


SS a I aT a A E 


Meter-Testing in Germany.—The “ Physikalisch-Technische 
Reichsanstalt ” has recently issued new regulations relating to 
the testing of electric meters. During the period of testing all 
auxiliary apparatus such as are actuated by the transformer 
in practice must be included in the circuit or replaced by re- 
sistance coils of equivalent energy consumption and power 
factor. An equivalent resistance must also be substituted for 
the secondary leads of a current transformer if these exceed 
0-15 ohm. 
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Edito ial and Publishing Offices :— 
8, BOUVERIE STREET, LONDON, 
Telephone: City 9853 (4 lines). 


The British Designer of 


To-morrow. 


In our last issue we dealt with the Designer of Yesterday, 
and pointed out that in many wavs the designer of electrical 
machinery in pre-war days was in an unsatisfactory position. 
Not only so, but the work oi British designers did not reach 
c e standard that was desirable. 

It may be asked, What was the reason for this unsatis- 
iactory state of affairs? First and foremost is the fact 
that there are more would-be designers than there, are 
positions to be filled, but it is also largely due to the fact 
that there are good, bad and indifferent designers, all of 
which have their influence. We need scarcely say that the 
- bad and the indifferent designers are two evils, but of the 
two the bad designer is the less serious, because he is not 
likely to survive his Lud designs for very long. In other 
words, having found that bad designing is not a suitable 
career, he seeks some other means of existence, and the 
engineering industry benefits accordingly. Whether the 
other chosen industrv benefits also we do not know, but in 
all charity we must hope that it does so. The indifferent 
designer, however, is a positive evil. He will certainly not 
follow the path of progress; he will have little faith in 
striking out into new lines, and his designs could be de- 
veloped by anyone who ‘possessed the necessarv rules. 
They are Just sufficiently good for commercial purposes and 
sufficiently bad to prevent his firm from turning out 
really good plant. They have probably met the need for 
many years, and forthat very reason the employer does not 
care to dispense, with his services, and so the indifferent 
designs continue. But it will be seen that such a designer 
is a source of great weakness to the electrical industry. 

There were faults, however, on the side of the employer 
also, to which the position must be mainly attributed. 
It is quite useless to expect to have good designers unless 
they can have good salaries and reasonable prospects. 
In other words, for the short ladder of promotion hitherto 
„ ìn view must be substituted a much longer ladder, which 
the ambitious designer may climb and find some serious 
reward at the top, in tead of the mere privilege of earning 
a small salary for large responsibilities. On the Continent 
the designer knows that there is always the possibility of 
becoming a technical director of his firm, with a recognised 
position ; whereas in this country the layman has looked 
upon the designer as a sort of draughtsman of little conse- 
quence. There is no reason why the technical director should 
not also find a place in British companies. At present there 
is a tendency to develop consulting designers, and this course 
has certain advantages—at least, in the case of the smaller 
firras. If a firm prefers to employ a man as chief designer 
for all his time then he should be encouraged to keep alert, 
instead of being frequently discouraged to undertake any- 
thing in the nature of ressarch or the leaving behind of 
well worn lines. Stated bluntly, there is no need for firms 
to encourage indifferent designers. Whatever the causes 
in the past that created this class—whether due to inferior 
training facilities,or small concerns handicapped by keen 
` or unfair competition—no such excuses are admissible 
at the present day, with our well-equipped colleges and 
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large electrical amalgamations. Neither the designer nor 
his prospects must ever be allowed again to get into the rut, 

Another question is that of agreements. Many firms, 
when they find a good man, attempt to keep him by some 
binding agreement. This is seldom a good method to. 
follow, for the simple reason that it means the designer 
loses all prospect of. anything better, and therefore he 
incvitably, sooner or later, loses the incentive to produce 
the best work. It is better that there should be freedom 
on both sides, without the fear that the particular designs 
which have been evolved will go elsewhere. It is good for 
a young man to move about, as this is the best antidote’ 
for staleness—some of our best men aré those who have 
worked for several firms. After all, the value of a man. 
of this kind does not consist so much in his knowledge of 
other firms’ methods and designs as in his own experience, 
and in his ability to look forward and sce what should be 
the designs to meet the conditions of the near future. 

We hope that the enlightened board of directors, when 
the war is over, will deal liberally with their designer. We 
can imagine an interview with Mr. A.B.C., the designer in 
question. The chairman remarks that there 1s keen com- 
petition ahead ; that there is no good in having good sales- 
men unless the design of the plant that is to be sold is 
thoroughly up to date; that the beard expect Mr. A.B.C. 
to look to the future ; that they will support all- reasonable 
innovations in design, and will previde facilities for such 
experimental work as may be necessary ; and last, but not 
least, that they will give good remuneration and prospects 
for work on whose quality the ultimate success of the firm, 
must largely depend. 

With an enlightened policy, the Designer of To-morrow 
will differ markedly from the Designer of Yesterday, and 
the progress of the British electrical industry will in. every 
way be the gainer. 


Reviews. 
— 


Decimal Money Tables. By A. M, Poorey, B.A. 
: Syren & Shipping, Ltd.) Pp. 47. 2s. 6d. net. 


In view of the interest taken since the outbreak of war in 
decimal mesSfftes, and their probable adoption in some form 
in the near future, this series of conversion tables is opportune. 
In the Introduction it is recalled that the Institute of Bankers, 
the Associated Chambers of Commerce, and the Decimal 
Asso ‘iation have proposed the decimalisation of the sovereign, 
and that a Bill has been introduced to give effect to this 
proposal, and it is remaiked that a number of firms have 
already commenced keeping their books in decimalised pounds.. 
The tables comprise ready reckoners for converting English 
into foreign money ; conversion tables for fractions and 
decimals: interest tables, &c.; and should be specially 
useful to firms who habitually deal with money and accounts. 
Soldiera of Labour. By Bart. KENNEDY. (London: Hodder & 

Stoughton.) Pp. 114. Is. net. 

This is a picturesque and popular account of the contribution 
of Labour to the present world struggle in various fields of 
activity. The short chapter on `“ Labour Physiology ` 18 
opportune, and rightly sarcastic. Briefly, the theme of the 
author here is that more work can be got from men by working 
them 54 hours a week than by working them 80 or 90, and . 
still more by working them,48 hours a week. We agree. 


Workmen’s Time and Balance Book. !:. 

A handy workman's time and balance book has reached us 
from Mr. W. F. Chalker (of 64, Copelston-road, Dulwich). It 
consists of a series of printed forms with columns for order 
number, name of job, time worked and money drawn, &¢., 
and can be easily slipped into the pocket. Copies (Is. plus 
postage, presumably 1}d.) can be obtained on application to 
the above address. 


(London: The 


# 


OCTOBER 25, 1918. 


THE ELECTRICIAN. ee 


539 


oe fp 


Mn H. I. Rogers’ Address to the LE.E. Western 


I want to speak to you this evening more perticularly on what 
appears to me to be the lessons of the war to us electrical engineers. 
I am going to approach the subject from the manufacturers’ point 
of view, which, in my opinion, is the basic one and that from which 
the whole industry should be controlled. | : 

_ All industry should be treated in the future entirely from the 
national point of view— indeed, not only as a national question, but 
asan Imperial one. The want of guidance of our-electrical industry 
has been the principal factor in its want of success. Instead of each 
individual working es if he were guarding a great national trust, 
there has been unnecessary and destructive competition. More- 
‘over, the best minds and organising ability heve been frittered away 
in a vain attempt to bolster up most inefficient methods of power 
distribution. Too many consulting engineers vied with power dis- 
tribution engineers to force manufacturers to depart from well- 
established practice. Menufacturers instead of being prepared 
freely to exchange the results of their'experience and knowledge 
amongst themselves were engaged in fretricidal war. They have 
now learned the advantages of Government co-operation and the 
importence of standardising their products. It will be a most 
difficult reconstruction problem to teach the worker that if he wants 
higher wages, shorter hours, and consequently improved conditions 
of life, he must produce to the utmost of his capacity. The industry 
before the war was in a very poor state financially. In evidence 
given to the Committee on the position of the electrical trades after 
the war it was shown that 32 electrical firms with an aggregate 
initial paid-up capitel of just over £15,000,000 had had to write off 
no less a sum than £3,125,000, and that few of such companies had 
ever earned a satisfactory return on their capital. 

Turning to the Coal Conservation Committee’s report We find 
described a most ckaotic state of affairs. We have 600 under- 
takings supplying power, and of these, those which have power 
stations, have an average generating plant capacity of 5,000 H.P., 
or about one-fourth of tke capacity of one single generating machine 
of what the Committee consider of economical size; eight power 


stations have been added in the last few years to the 21 already 


existing in London, because no large central suppty wes available, 

_and these ere badly situated as regards weter facilities. In the 
great manufacturing districts of Lancashire the average charge for 
electric power in 23 areas is 1-32d. per unit, whereas tke price paid 
for electrical energy is less than 3d. per unit in the less densely 
populated North-east coast district, supplied by a group of power 
compenies from one inter-connected electrical distribution system. 
(This concein supplies 15,000 H.P. to one motor, and another of 
20,000 B.P. is being installed.) 

The causes of this extremely unsatisfactory state of affairs may 
te summarised thus: (1) The extremely unsatisfactory metkcd of 
power distribution to which I Fave alieady referred led to high cest 
of rower, thus crippling the industiy ; (2) the policy of fiee imports ; 
(3) the disadvantages of municipal control; (4) the statvs of tre 
engireer; (5) the divorce of science from industry; (6) tke faim 
often done to the indvstry by the consulting engineer; (7) tke 
criminal folly of allowing merchants to compete with tke kore 
industry by selling cheap foreign manufactures ; (8) tke want of 

` proper education of the worker. a ae 

As regards power distribution and manufactuie, we have been 
engaged in pioneer work. Develoy ment Fas had to te dearly tovght 
because discoveries and improvements Fave made obsolete much of 
the material tat great expenditure was incurred upon quite justifi- 

ably a few years kack. Moreover, we in Britain Fave been heavily 
handicapped electrically kecause of the cheap cost of coal and tke 


highly developed state and efficiency at the inception of the industry | 


of the steam and gas engine—disadvantages which our foreign 
competitors had not to the same degree. | 
The policy of municipal control of the electric supply tas proved 
disastrous. The control of è vital part of the industry cannot ke 
allowed to remain in the hands of locel electrical committees precti- 
cally entirely composed of people who are ignorant of the subject 
with which they have to deal. Engineers must control their own 
affairs with, perhaps, Government co-operation, thus releasing meny 
‘of our best men for industry. The cost of power must be enormously 
reduced. Where in Britain £33 value of home-made electrical 
mechinery is consumed per 100 people, £70 is used in Germany ; 
the power used per worker in America, is twice thet used here. The 
war has proved the enormous importence and, indeed, the in- 


* Abstract. 


Section. 


dispensability of the engineer. We must see thet the country does 
not forget it in the future. We must inculcate into the budding - 
engineer a better idea of the enormous importance of his work to 
national life; he must take more interest in the national life, but, 
above all, we must see that he is very much better educated, not 
only from a technical point of view, but from that of a man of the 
world. I believe there is not nearly enough ambition among 
engineers. A, great effort ought to be made in Bristol and other 
cities to start a club or institution where engineers and scientific 
people might gather together for exchange of views and meetings, 
and where a good reference library and all the technical papers, 
both British and foreign, might be available for the members. 


In future there should be two paths open to the scientific man. 
First teaching and scientific research in universities and Government 
Institutions. But even here the industry must to a great extent 
control the teaching and to some extent the research work. This, 
perhaps, will come about by manufacturers adopting the sendwich 
system of education and so being brought more closely in touch 
with the teaching profession. The higher branches of scientific re- 
search no doubt will always be carried on in the universities, but 
there is a great opening for scientific research with a more practical 
bias in the workshops of the country. The scandal of the low pay 
of the scientific worker must be removed, and from the fact that a 
great number more of them will be employed in industrial work 
they should be enabled to demend much higher remuneration, 
perhaps through the instrumentality of their professionel organisa- 
tion, I would not call # their trade union. : 

This brings me to the subject of the consulting engineer. With 
the highly developed technical side of the industry manufacturers 
will be practically invariably able to properly advise and engineer 
their contracts. Consulting engineers of tke future will fulfil similar 
functions to the consulting phystcian or surgeon. This will lead to a 
great increase of standerdisation. My firm has been engaged for 
the last 34 years in the manufacture of shells, and we have found 
that while the wages per head have rather more than doubled, the 
output per head has quadrupled in value; this is not due to war 
prices, as shells are one of the few commodities the price of which 
tas been greatly reduced since the war began. The best example 
of such successful repetition work in the engineering world is the 
Ford car, the price of which has been down to practically £90, and 
they now hope to get down after the war to £75. Meanwhile the 
firm pay £1 a day minimum wage, have £17,000,000 in tke tank 
and Fave 38,000 contented workers. ich B> 

I Fave left, perhaps, the most important cavee of tke failure of 
the industry to the !ast, namely tke excessive and unneceseary 
competition between different manufacturers. Electric al apparatus 
is inherently cheap if manufactured under right conditions. All 
parts should te produced on a repetitive kasis, and if so quality 
can be of the highest and conditions of the workers can ke of the 
best ; but this can only ke done if the purchasing public will buy 
the resulting apparatus. The consumer must stendardise his re- 
quirements. The manufacturer must produce apparatus which will 
stand the acid test of service. The best designed appliances, under 
proper conditions of manufacture, cost no more than apparatus of 
poor design. Under these conditions the industry. would be profit- 


‘able to the workers and ensure good wages ; ‘it. would be profitable 


to the manufecturer and ensure finencial stability, and it is profitable 
to the consumer because it would ensure him machinery of good 
quality at a reasonable cost. o* % ¢ . 

© A matter of vital importance to the industry hes been the want 
of proper educated workers in it. Much more interest in educational 
matters should be taken by the engineer. -mee the commencement 
of the war the menufacturing engineers m-Bristol requested the 
Educational Committee to afford better facilities for giving technical 
education to prospective employecs, and in September, 1917, a junior 
technical school was started, which will be ef greet value to the 
industry in future. The boys go to the school. after leaving tke 
elementary schocl and Fave two years’ whole-time education with a 
considerable technical bias, end at the same time general education 
is hy no means neglected. The manufacturers have undertaken to 
absorb these boys in their works when their time expires, and this 
hes had en excellent effect on the boys. With the spread of education 
amongst the workers and the awakening thereby of a fuller realisation 
of the importance to the nation of exch man giving his best for the 


good of the commuhity, industrial unrest will be greatly reduced. 
e 
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Industrial Goal Economy.’ 


By D. WILSON. 


It has been my good fortune to travel all over the world in con- 
nection with the scientific combustion of coal, and this, in conjunc- 
tion with the general survey which I am making for the Coal Con- 
troller, enables me to take a broader view of the situation than those 
whose experience has been confined to a more limited radius. I 
attach the greatest importance to the value of travel, which often 
reveals the fact that amidst the maze of side paths which many are 
following, there is a broad main road along which the army of 
progress will eventually march. By obtaining collective first-hand 
information one can more accurately gauge the limitations of the 
side paths and the better standardise the main effort. There has 
been too much selfish pride in individual] effort, and there is yet much 
co-operative work to be done by engineers-in-charge visiting power 
stations and works all over the country, and ascertaining exactly 
what is going on. 

It is my desire to confine mysclf mainly to suggestions which 
might materialise in the immediate future. The total consumption 
_ of coal in the British Isles during the year 1917 was approximately 
180 million tons, and of this amount, approximately 7,500,000 tons 
were consumed by the electrical industry, or, say, 4 per cent. The 
total number of unite generated during 1917 were approximately 
5,000 millions, so that the averaye efficiency is represented by a 
figure of 3-36 lb. per kw.-hour generated. The total coal used 
by industrial firms, exclusive of railways, coasting steamers, gas- 
works and domestic purposes, is approximately 100 millions per 
annum, of which about 80 millions are used per annum directly 
for power production. Since the electrical industry is collectively 
the most efficient consumer of coal so far as steam raising is con- 
cerned, we cannot expect from this industry any great reduction 
in total tonnage as a result of further economy, but as the last man’ 
may decide the War, so may the last ton of coal be of supreme 
importance. 

Now you naturally ask me, what more can you do to help? and 
I will endeavour to answer you. | | 

1. Find out definitely what you ARE doing.—Before I joined the 
Coal Controller, I knew that the absence of detailed information 
was responsible for a great wastage of coal—.a belief which subse- 
quent experience has confirmed. The electrical industry has done 
well in establishing detailed records, but the want of definite know- 
ledge regarding the working of steam plants in many industrial 
undertakings is deplorable.. We sent out a simple questionnaire to 
a'l industrial firms in the country. If the answers had been even 
approximalety correct, I could have put my finger on each inefficient 
works. Whathappened ? The efficiency information in most c ses 
was inaccurate, and it appeared that many firms had simply asked 
the boiler contractors or insurance companies what number they 
should multiply the coal tonnage by, to get the evaporation figure. 
Now it should be possible for all industrial firms to at least approach 
the methods of the best managed electrical undertakings in obta‘ning 
records. 

No one should be allowed to use up one of the country’s most 
valuable assets unless he can show that it is being used efficiently. 
The Coal Controller’s records show that even the electrical industry 
can do much more in this direction. Coal consumptions vary from 
2 lb. per unit to 181b. per unit, and the thermal efficiency from 
3 per cent. to 16 per cent. The common reply from the inefficient 
station is that the bad results are due to poor load factor, obsolete 
plants, &c., whilst some engineers are too ready to attribute 
the whole of the inefficiency to these conditions. If not only the 
correct average steam consumption of his station, and the average 
efficiency of the boiler house, but also the individual steam con- 
sumption of any engine or turbine, or the efficiency of each individual 
boiler were obtained regularly, it would often be found that after 
making due allowance for poor load factor, obsolete plant, &c., 
there is a large unaccounted loss which should not exist. Therefore 
the first thing to do is to establish definitely what each section of the 
plant is doing. 

2. Staff—Close co-operation between engineers and managers 
and the men who actually fire the coal, is essential. In many estab- 
lishments no interest whatever is taken in the fireman or his work. 
Engineers should devote more time to the boiler house. America 
has done much in this direction, and the late Mr. Stott, engineer of 
the Rapid Transit Railway, New York, was, before he died, seriously 
considering the employment of trained engineers to actually control 
the individual furnaces. No boiler house of any size should be 

without some staff fully trained in the scientific combustion of coal. 
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* Abstract of an address to the Association of Engineers-in-Chage. 


I know of one power station where the engineer-in-charge is giving 


_ weekly lectures to the firemen, which are greatly appreciated and 


producing improved results in the boiler house. A course of such 
lectures should be given to every boiler house staff. 


3. Boiler House Equipment.—Much good can be done with simple 
and obtainable apparatus. Relatively few works possess even the 
pyrometer, draught gauges, &c., necessary for intelligently con- 
trolling efficiency. If the average efficiency is going to be raised, 
the daily performance of each individual boiler should be very 
closely watched, and every boiler should be equipped with a draught 
gauge so that the fireman can correctly adjust the air supply and 
the fire bed to give the best results. Every plant should have some 
simple form of CO, analyser for obtaining a knowledge of the con- 
ditions existing within the furnace, and one or two ** Orsat ” sets 
should be in daily use in every boiler house—an inexpensive piece 
of apparatus and reliable. Much can be done with a few pyro- 
meters, and no works should be without some fairly reliable data 
as to the temperature of the escaping gases. 


4. Engine Room Equipment.—Here again arrangements should 
be made for more accurately determining the actual steam con- 
sumption of the individual plants. In too many cases do I find that 
the figures are simply based upon contractors’ original guarantees. 

There is apparatus on the market for correctly reccrding the 
hourly consumption of each plant, and some stations, such as the 
L.C.C., Greenwich, have installed such apparatus on each individual 
unit. There are other simple methods which can be introduced by 
using existing tanks, &c. E: 


5. Coal.—] know that here I touch dangerous ground. There 
is no question that the highest thermal efficiency is obtained when 
burnjng the highest quality cf coal, but the commercial economic 
result may be in favour of the low grade fuel at works where it can 
be obtained at a low enough price. I have obtained the same thermal 
efficiency on test with low grade fuel as with high grade coal, but 
with the latter, the good results are maintained automatically after 
the proper conditions are established ; but with the low grade fuel 
the fire requires constant attention if the same high efficiency is to 
be maintained. Many of you may be called upon to burn low grade 
coal for the period of the war. It is therefore necessary that the 
engineer should devote as much time as possible to the bciler house. 
Some of the best stations in the country have established high thermal 
e ticiencies when using low grade fuel. For instance, an electric 
power station in the north of England obtains an overall thermal, 
efficiency of 16 per cent., using coal having an average calorific value 
of 10,000 B.Th.U. per lb. Again, the Victoria Falls and Transvaal 
Power (‘company use coal having a low average value, and a large 
quantity having @ value of only 7,000 B.Th.U., and their results 
are also excellent. Low grade fue) is not a complete explanation 
of the serious inefficiency of many works. Our main object at the 
moment is to “ Carry on,” and the allocatian of different coals has 
for the present, unfortunately, to be largely governed by that factor. 
There is barely sufficient quantity of the high grade coal to supply 
the full requirements of the most essential industries. pbb, | 


` 6. Anthracite—There is a considerable quantity of anthracite 
rubbly culm available for those who can use it. Anthracite fuel 
has a high calorific value, but it requires more draught to burn it, 
and a big allocation can only be made to firms who heve ample 
boiler margin, or special furnaces fitted with forced draught. Pro- 
bably many firms could take a small percentage of this fuel to mix 
with the more hituminous fuel, irrespective of the boiler margin or 
type of furnace. You can all assist the Coal Controller by using 
as large a quantity of anthracite fuel as possible. 


(To be concluded.) 


Dielectric Loss in Condensers.—In a contribution to the 
“Zeitschrift des Oesterr. Ingenieur und Architekten-Vereines,” 
Dr. Grünberg describes some tests on glass, hard paper and 
mica condensers at a low frequency. With glass the efficiency 
diminishes with increasing frequency. A rise in temperature 
also causes a marked increase in the losses, which increase 
rather more rapidly than the square of the pressure applied. 
With hard paper a more marked drop in power factor occurs 
with diminishing frequency than in the case of glass, while 
with mica the contrary effect is noted 
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COAL CRISIS. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sm: It is now universally realised among business men 
that only the most rigid economy on the part of all users of 
coal will stave off a perhaps serious shortage, which shortage, 
of course, would affect public utility undertakings. 

The section which least realises the importance of economy 
is, perhaps, the public, and the Coal Controller is doing all 
he can to drive the truth home. In order to assist in this 
endeavour, my committee is asking their member companies 
to help in the distribution of a circular on Coal Economy, 
got out by the Coal Controller. They would enclose this 
with their correspondence, accounts, &c., and the batch of 
circulars would be delivered post free to the undertakings. 

As every little helps, I put it forward as a suggestion that 
other sections of the supply industry might, perhaps, offer 
similar assistance.—I am, &c., > 

T. W. CoLr, Secretary. 
The Provincial Electre Supply 
Committee of the United Kingdom. 


London, 
Oct. 22. 
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The Labour Outlook.* 


(BY OUR LABOUR CORRESPONDENT.) 
THE GOVERNMENT AND THE TRADE Union PLEI GES. 


The heartfelt wish of the general publie is that the cessation of | 


hostilities will find us better prepared for peace than Aug. 4, 1914, 
found us prepared for war. How well the Government has prepared 
for peace remains to be scen. 
awaits solution, a problem which is disturbing the mind of labour 
at the present time, and which lies at the very foundation of indus- 
trial reconstruction—the question of the fulfilment of the Govern- 
ment’s pledges to the trade unions. 

The Government, faced with the urgent need for an enormous 
increase in production, agreed with the trade unions over 3} vears 
ago that if the trade unions would place no obstacles in the way of 
dilution, and assist in promoting production, the Government would 
use every effort to see that the trade unions were not prejudiced 
at the end of the war. No Governnient ever committed the nation. 
so deeply as the Government in March, 1915, and by the speeches 
of responsible Ministers they have on many occasions since, com- 
mitted the people of this country on the question of the “ war 
pledges,” as they are called. , The position broadly was that the 
skilled workers for the period of the war set aside the code of rules 
and regulations which during the nineteenth century they had after 
infinite effort obtained as a means of self protection. 

The Government's pledges were given the force of law in some 
respects in the Munitions of War Acts which, however, do not apply 
everywhere where the process of dilution has been put into opera- 
tion. It is obvious that any attempt to restore trade union customs 
in some firms whilst not doing it in others is futile. Therefore, as 
the law stands at present the pledges given by the Government 
are werthless. All observers are agreed that this state of affairs 
is an ever present factor in industrial unrest. The troubles of the 
last two years are all in varying degrees traceable to the feeling of 
insecurity on the part of the skilled workpeople as to their future. 
That the situation is unsatisfactory has been recognised by the 
Government itself, and over 15 months ago legislation was promised 
to remedy it. It has not been forthcoming. Question after ques- 
tion has been asked in the House of Commons; usually only to 
receive the answer that no statement can be made. 

It may be argued that if the Government gives statutory sanction 
to its solemn promises, industry has moved so far that they cannot 
be fulfilled ; or on the other hand, that the skilled men would be in 
& position to spike the guns of industrial progress. Leaving aside 
the question of the undesirability of treating a solemn promise as a 
mere scrap of paper, we may point out that the two arguments 
above neutralise each other. 
are helpless ; if the second is true then the industrial charges are 
not so fundamenta! as the first article would appear to make them. 

But how does the skilled worker regard the question ? Naturally 
enough, he feels in his heart that the Government, owing to its 


* We do not necessazily endorse the views expressed by our Corre- 
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- War is over, none can say. 


But at least one great problem still - 


Tf the first be true, the skilled workers - 
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inaction, does not intend to make good its word. In consequence 


- he mistrusts the Government, and every step it takes he views with 


What this attitude of mind may result in when the 
But unless it is profoundly modified, 
it bodes ill for industrial peace. - 

The skilled artisan realises the extent of the new developments 
in industry during the war, and he knows that the new economic 
laws are beyond his control. He appreciates the fact that if the 
old order were restored, it could only be for a time, and therefore, 
literal restoration of trade union regulations would only postpone 
the evil day. On the other hand, he is aware of the fact—which 
many people overlook-—that his skill is indispensable, and that in 
many trades and processes, he is a “key” man. In other words 
he has nct been altogether dislodged from his niche in industry. 

In face of this situation, why do the skilled unions insist on being 
given legal rights to restore their pre-war customs ? The answer 
is briefly that he wants those rights. because they strengthen his 
bargaining power in the negotiations which must be entered into 
regarding post-war arrangements. With a satisfactory statute 
conferring the rights of the skilled trades to the restoration of their - 
‘pre-war customs, they can enter into ccnference with employers 3 
without it, their bargaining power is seriously undermined 

Far-sighted employers themselves realise the wisdom of an 
amendment of the Munitions Acts, which will do what the first 
Munitions Act: was largely introduced to do, viz., give statutory 
effect of the Government’s promises to the unions. They appreciate 
the difficulties which are likely to ensue if a settlement is not reached 
without delay. a 

Demobilisation of the army and the war workers and their restora~ 
tion to the permanent ranks of pence industry are impossible until 
the question of the war pledges is disposed of, if only because ib 
will not be known what groups of workers are, by general agreement, 
to be eligible for particular kinds of jobs. The question is, therefore, 
one which does not brook delay. Delay may wean industrial 
disaster. 


d p suspicion. 
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Batti-Wallahs’ Society. 
MR. WORDINGHAM'S VIEWS. 


At the monthly luncheon of the Batti-Wallahs’ Society on Monday, 
Mr. C. H.Wordingham (Director of Electrical Engineering, the Admiralty, 
and President of the Institution of Electrical Engineers) said he had been 
asked to aftend and address the members on the subject of Germans. 
They might make any allowance they liked for bias on his‘ part ; but 
he would say this for his opinions—they had not been altered by the war ; 
he had always had an intensive loathing for anything German. His 
instinct against the Germans was very strongly developed. Other 
people had totally different opinions ; they found their spiritual home 
in Germany, and they liked Germans. With regard to the logical 
basis upon wuich their dislike of Germans ought to rest, he said the 
German was a coward, because he used cowardly methods in fighting, 
oppressed the weak and defenceless, and soon threw up his hands 
when faced with superior numbers ; he cringed before his officers, 
though he would shoot them in the back if he got the chance. He was 
also essentially a thief, and was dishonest in his bargains. Many of 
those wao had bought German plant had found to their cost what the 
German's idea of a contract was. He hoped also the bestiality and 
horrible cruelty of the Gorman would not be forgotten. It had been 
said they were not fighting against the German nation, but the German 
army was composed of the men of the German nation, and no power on, 
earth could compel soldiers and sailors to act in the way the German 
soldiers and sailors had acted, and no part of the German nation, from 
the scientists downwards, had dissociated itself from the acts of which 
the Germans had been guilty. Then again they were told the Germans 
ought not to be humiliated or crushed, but he said humiliate them as 
much as possible, so that they should be harmless, if possible, in the 
future. Mcaly-mouthed people said we ought not to take vengeance 
upon the Germans, and quoted the text ‘' Vengeance is mine saith the 
Lord”; but God worked through human agency, and in showing a 
forgiving spirit to the Germans we should be largely forgiving other 
poople’s injuries—an easy thing todo. The Englishman (who was often 
a Scotchman, Irishman or Welshman), wnether from a cocknoy slum 


or & public school, was generally found in the thick of the fight, but he 


had an exaggerated idea of what he called ‘*‘ playing the game,” and 
also he had such a firm conviction of his own superiority over any- 
bodv else that he looked upon most other nations with contempt. We 
could not afford to have contempt for tho Germans, however much we 
despised their character. The moment the war was over we should be 
assailed again hy the German, who would take advantage of another 
failing of the Englishman, who was apt to take the article that cost 
19a. LLid. rather than the British made article that cost £1. Years 
bfore the war he (Mr. Wordingham) had made a practice of asking 
wether an article was made in Germany or not. In spite of the revela- 
tions of the horrors of this war, there were few noov!e here who evinced 
any real indignation against the Germans. He could hardly control 
himself when he read about some of the acts of the Germans. He hoped 
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the propaganda which he understood tho scciety had started against the 
. ns would result in bringing Englishmen to see how vile the Ger- 
mans had been, and to be determined that they would no more have 
dealings with them than they would allow their sons and daughters to 
sit down with pickpockets, burglars and murderers. Our children should 
be taught about the conquest. of the Germans, and warned against their 
evil character. A boycott of the Germans had always seemed to him a 
simple remedy. If every Englishman were determined never know. 
ingly to buy anything from a German no legislation would be needed. 
It had been argued that the Germans could not pay any indemnity 
unless they were allowed to trade with other nations. But that was 
rather a disgracful attitude of mind—very much like livirg apor 
immoral earnings. Pen the Germans up in thcir sty and let them stavy 
there. He world like to see the Germans precluded from trading with 
‘any of the Allies or Neutrals. Ee could not understand why a high 
opor cf the Germans had been entertained. They were very fond 
of getting hold of othor people's brains and exploiting them to get trade 
for their country. The German had trusted to force and to long pre- 
paration, but they had failed him ard truth and right were now shi wing 
that they were going to prevail. 

Mr. F. Poo.ey (hon. secretary) then gave some information regarding 
the steps taken by the committee in regard to the matter under dis- 
cussion, and intimated that further details would be given at a luncheon 
which would take place after further communication with the Merchant 
Seamen's League. . 


Legal Intelligence. 
Re A.E.G. Electric Company, Ltd. 


On Thursdey lest Mr. Justice Younger mede an order for the winding 
up under the Trading with the Enemy (Amendment) Act, 1916, of the 
A.E.G. Electric Compeny, Ltd., en» petition by the Bord of Trade. 

Mr. AUSTEN-CARTMELL said that was the Inst surviver of the group 
. formed by the A.E.G. of Berlin. There hrd been complicsted srbitre.- 
tion proceedings with the Rio Tinto Compeny, snd when thet matter 
was before his Lordship Inst sitting it wes thought by the Company 
that an order for winding up might embrrres them in these proceedings. 
Now that point of fect had been des lt with by the arbitretor, end the 
points of lew by the official referee, end their decisions hrd been given. 
So far as the arbitration was concerned, therefore, there could be no 
objection to the order he raked for. No e-pper| from the sw-rd hrd been 
lodged. The Borrd of Trede felt thet the decision in the arbitretion 
proceedings having been given there could be no harm done to the Com- 
pany by a winding up order. But he asked for two indulgences under 
the new Act—the sppointment of the Controller, who wes versed in 
the whole matter, as liquidated, snd to dispense with the meetings of 
- creditors and contributories and with the usual statement of nffsirs 

under Sec. 152. l 

Mr. Stuart Bevan (for the Rio Tinto Comprny) ssid apsrt from the 
question of the srbitration, the litig-tion. between the Comprny and his 
clients was not nt sn end. All thst hxd'to be found in those proceedings 
was wht wrs the nmount cf damages to which the Rio Tinto Comprny 
was entitled. But the Rio Tinto Comprnvy were pl-intiffs in en action 
against the company in which they were climing ^ Irge sum of money. 

Mr. AUSTEN-CARTMELL ssid it looked rs though ^ sum of -bout £7,000 
wculd eventuslly be found due to the Rio Tinto Company, end the wind- 
ing up order would not prejudice that. 

His Lorpsuip ssid he was not sure thet the Rio Tinto would not be 
safer under e, winding up. 

Mr. Bateman (for the A.E.G. Electric Company) ssid he hed s list of 

salaries now being grented to employees of the Compsny ct their re- 
quest rnd with the consent of the Borrd of Trade. These would suto- 
matically cesse upon the sppointnent of » liquidator. It wes desired 
that these pryments should be continued. 

His Lorpsuire ssid so long es the liquidstor was sstistied thst the 
. funds in his hands were sufficient to meet r!l prior claims there would be 
no difficulty over thet point. 

Mr. AUSTEN-CARTMELL: There sre Inrge surplus essets in any erse 
now, and there wrs no consent to this on the pert of the German owners. 

His Lorpsuip said in the esse thet hed come before him there hed 
been no reluctance on the part of the Germen owners to continue these 
‘payments under similar circumstences. . 

Eventus!ly the Court msde the winding up order ssked for, snd gave 
the Rio Tinto Company leave to continue their proceedings agrinst the 
Company. 

On Tuesday a Divisional Court enlarged the time by three weeks for 
appealing against the recent decision of the arbitratar in the A.E.G. 
Electrical Company and Rio Tinto case, There will be cross-appeals, 


— — 


e 
Volunteer Notices. 

LONDON ARMY TROOPS COMPANIES VOLUNTEER ENGINEERS. 
Headquarters: Balderton-street, Grosvenor-square, W. 1. 
Officer Commanding, Lieut.-Colonel C. B. Clay, V.D. 

Orders for the Week. 

Captain of the Week.—Capt. W. Hynem. 

Next for Duty.—Cept. W. Darley Bentley. 

Sunday, Oct. 27.—Commandant’s Prrade for work, ‘ Obstacles,” nt 
Esher; parade Waterloo Station 9a.m. Drill order. Grestconts. 
Middsy and tes rations to be esrried. 

Monday, Oct. 28 to Ssturday, Nov. 2.— Drills ns usual. 
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Parliamentary Intelligences 


anna 


Alien Enemy Companies.—In the House of Commons last week 
Sir A. Stanley stated in reply to a question that the business of the 
Armorduct Manufacturing (Company, Ltd., was sold as a going concern 
12 months ago to British-born subjects unconnected with William Small 
or Schmahl, and thcy registered another company under the title of the 
Armorduct (British) Company, Ltd., to carry on the business. Small 
is a director of the Anglo-Scandinavian Box Company, Ltd. In August, 
1917, a resolutién was passed by the shareholders of Magic Appliances, 
Ltd., for the change of the name of that company to the Westminster 
‘Trading Company, Ltd., but sanction to the change was refused, and 
the name of the company remains the same as before.” 


~ 


Commercial Topics. 
es 


Empire Metal Trade. 
A new company is being formed with the object of promoting and 


developing Empire trade in non-ferrous metals, particularly copper, lead, 
tin and antimony, ed also to replace British for German pre-war control 
of the metal markets of the Empire. ‘' The Times ” states that the pro. 
moters have reccived influential support from, those associated with the 
metal trades and metallurgical industries, and also from the Government. 
The capital of the company will be £5,000,000. The gentlemen closely 


identified with the scheme include Mr. Charles Vincent Sale, Sir Charles , 


Fielding, Mr. Andrew Wilson Tait, Mr. Cecil Budd, Mr. A. Hugh Smith 


and Mr. C. W. Tennant. 
. * * x * 


Relations of Employers and Employed. 

Mr. F. Huth Jackson, who presided at a dinner of the National 
Alliance of Employers and Employed last week gave an accoint of 
the work and policy of the Alliance. He said the nearest approach to 
action on the lines the Alliance had alrcady recommended was the 
setting up by the Ministry of Labour of Iccal adviscry committees to 


femployment exchanges, consisting of equal numbers of employers and 


employed. They had heen informed subsequently that those committees 
were to be given certain executive powers in connection with de mobilisa. 
tion. The responsibility for the treatment of industrial problems and 
difficulties both during demobilisation and afterwards ought, to begin 
with, to fall upon employers and workmen, and, he might say, work- 
women, through representatives elected by them from their own federa- 
tions and trade unions. The Alliance asked that employers and em- 
ployees should be allowed to settle their domestic affairs without inter- 
vention, or as far as possible without control from an authority outside 
their own ranks. It was hoped that it would do away with industrial 
unrest. The more they saw of the Alliance the more they were con- 
vinced of the necessity of the extension of their principles in every 
direction. They wanted to creato a better fecling between capital and 
labour, and they wanted the employer and employed to recognise that 
their intercsts were identical and not antagonistic. 
* * * * 


U.S.A. Electrical Exports. ; 

During the fiscal vear ended June 390 electrical merchandise was 
exported from th: United States of America to the value of $54,527,570), 
compared with $51,903,823 in I19t7 and $30,256,778 in 1916. The 
figure for batterics jumped from $685,640 in 1914, when they were first 
listed, to $3,351,838 in the last fiscal year. A part of the increase is due 
to an advance in price, but there has been a large demand for batteries 
owing to the warring nations, particularly dry cells. The value of 
generator exports is about the same as before the war. Insulated wire 
and cable exports have grown greatly since 1914 (from $1,992,304 to 
$5,716,275), but there was a perceptible falling aff last year. fhe de- 
crease in volume, however, was probably slight, owing to the drop in 
price of ‘wire and the settlement of a Government price which holds for 
allied-country purchases. Metal-filament lamp cxports have grown 
from $394,692, representing 1,363,493 lamps, in 1913 to $3,183,021, or 
14,865,899 lamps, in the last fiscal vear. Motor experts have doubled 
in value in the last six vears, but a large part of this represents increased 
prices, The value of the exports of magnetos was $3,167,325, and there 
were also large increases in telegraph and telephone apparatus and in 
transformers, There was only a slight advance inthe figure for dynamos, 
and switches and accessories are recorded in the list fcr the first time at 
$2,229.23; | 


Electricity Supply.. ` 


Ayr Council is incressing its charges for current to 50 per cent. over 
pre-wsr rates. : 

HEREFORD Corporation hss received sonction to borrow £9,894 for 
plant and esble extensions, 
© Duper Electricity Committee has incressed the charge for private 
hghting by td. perunit. The charges for power hrve also been increased, 

Kino’s LYNN Corporation has decided to apply for a provisional order 
toenable them to give a supply of electricity in West Lynn and Ga ywood. 


—— m 


CHoRLEY Guardians have applicd to the L.G. Board for sanction to 
borrow £5,750 for a new heating system, electric lighting plant, &c., at 
the workhouse. j pin à 
= DESBY-AND CUMBERWORTH URBAN Councit has decided not to 

oppose the application of the Electrical Distribution of Yorkshire for a 
provisional order. S ; 

Leeps Electricity Ccmmittee hss received sanction to borrow £23.330 
for a 6,000 kw turbo-siternctor, &c., on condition £16,670 of the cost 
be met out of revenue. 

The EauaM & STAINES ELECTRICITY COMPANY is extending its clectri¢ 
supply cables from the county boundary near Bishopgate to the entrance 
to Windsor Great Park. | 

The employoes of the EDINRURGH and LEITH electricity supply depart - 
ments have secured a further bonus of 5s. per week, making a total bonus 
of 23s. 6d., plus 12} per cent. 

FLEETWOOD electricity department has incressed the wages of drivers 
and firemen 10s. per week snd of trimmers from 74d. to 8d per hour 
from the first full pay dsy in April. 

The HauiraX Borough Engineer and Borough Electrical Engineer are 
preparing plans and specifications for a new electricity generation 
stations by the riverside at Copley. . 

BLYTA HARBOUR COMMISSIONERS heve decided, in order to incresse 
the facilities for discharging enrgoes nt the South Harbour Quays, to 
order three additional electric cranes of the latest type. 

Hamitton Corporstion has sgreed to the proposst of Edmundson’s 
Electricity Corporation to increase its charges for current in the town by 
20 per cent., making 50 per cent. over pre-war rates. 

Dr. J. A. Hosker, previously vice-chsirmen of the BOURNEMOUTH & 
PooLe ELECTRICITY SupeLy Company, LTD., hes been elected chairman 
of the Compnny, and Mr. H. B. Renwick hes been elected deputy chair- 
man. 


WALSALL Corporation require tenders by Nov. 5 for one year's supply 
of stores rnd materials, including trolley wheels, castings, oil, grense, 
&c, to the tr>- mws.ys dep>rtment. Forms of tender from the Tramw-y3 
Manszer, St Psul's-buildings, The Bridge, WslssN. 

WoLvVERHAMPTON C‘orporation has applied to the L.G. Board for 
sanction y a loan of £10,099, in order to bring the contingency amounts 
containe#in certain loans for extensions at the electricity generating 
station up to a sum representing ll per cent. of the total of the loans. f 


PEMBROKE (DuBLIN) Ursan CouncIL hes põssed a reroluticn in 
favour of the scheme of the Dublin & Lucan Electric Roilwry Company 
for generating electric energy from the River Liffey, snd urging the 
Government to help in carrying it out as a work of urgent nationsl 
importence. . f 

The Lighting Committee of  KINGSTON-ON-T HAMES (‘orporation is 
appealing to electric light consumers to restrict their demands between 
4p.m. and 7.39 p.m. ‘They are asked to refrain from using,motors and 
radiators between these hours, except on Saturdays and Sundays, and to 
reduce to the lowest practicable limit their lighting consumption. 

St. Pancras (LONDON) Borough Council has received sanction from 
the L.C.C. to borrow money for the provision of two 3,000 kw. Ljung- 
strom turbines and the necessary foundations, switchgear, pipework, &c., 
Of the sum applied for, £23,000 is for one turbine, for which loans may 
be sanctioned at present. From this amount there must be deducted 
£5,924, representing outstanding loan on displaced plant, leaving £17,076, 
Ta has heen sanetioned for repayment within the usual period cf 15 
ears. 


A report on the recommendations of the Board cf Trade Electric. 


Power Supply Committee by the Parliamentary Committce of NEw- 
CASTLE-UPON-TYNE CORPORATION states that the effect of carrying out 
the committee's proposals would be to maintain private monopolies 
while public services might pass into private hands. A reasoned state- 
ment, setting out the objections to the committee's recommendations, is 
to be issued to other local authorities on the North- East Coast area, in 
order that joint action may bo taken. 

The progress of the LIVERPOOL ELECTRIC SUPPLY DEPARTMENT 
daring 1917-18 hes been satisfactory. The'chairman of the Tramweys 
Electric Power and Lighting Committee, Ald. E. Russell Teylor, 1e- 
ported thet during the yeer 1917 70,784,695 units were supplied for 
lighting, power and traction, an increase over 1916 of 10,000,000 units. 
During the first eight months of this vezr an incressed output of over 
4,000,000 units had been supplied, being 9°7 per cent. more than in the 
corresponding period of 1917. l 

The accounts of the ABERDEEN ELECTRICITY SUPPLY DEPARTMENT 
for the year endod July 31 show that £194,405 of the borrowed capital 
of £449,312 has been repaid. The yest’s revenue was £103,316, compared 
with £76,994 in previous year, and the net surplus carried to reserve 
fund, after meeting working expenses, capital charges, &c., was £10,580. 
Units gencrated were 20,276,880, an increase of 3,423,640, and sold 
ly rt03,147, increase 3,320,856. Mr.J. Alex. Bell, city electrical engineer, 
states in his report that total costs were 0-767d. (against 0:761d.) per 
unit sold, exclusive of capital charges, and the net profit was 0-165d. 
(0-015d.). Load factor was 26-64 (26-10) per cent., and maximum load, 
including traction, was 7,459 (6,162) kw. Connections increased from 
690,115 to 734,171 (equivalent) 33-watt lamps, not including tramways, 
and total horse-power of motors connected. increased from 14,028 to 
16,855. Price of coal increased 6r. 6d. per ton, but the reduction of 
consumption by 0-12 lb. per unit saved 932 tons. The number pf heating 
and cooking utensils hired out is 1,598, an increase of 193. A 5,000 kw. 
generating set is expected to be delivered next spring. 


THE ELECTRICIAN. 


B43 


© $ eo. ; 
Electric Traction. | 

As the result of a collision on Saturday between two COVENTRY tram- 
cars a passenger named Frederick W. Pinfold was thrown off the upper 
deck of a car into the roadway and killed. 

London United Tramways, Ltd., has applied to the Board of. Trade 
for permission to charge fares during the war at the rate of ld. per mile for 
es passengers and 4d. por mile for workmen, with a minimum 
of Id. 


GLascow Tramways CoMMITTFE recommend that. œs sn experiment, 
s special car be run on the Gl-.sgow-Uddingston route for the conveyance 
of parcels. The Corporation have Prrlismentary powers to carry parcels 
on the tram-cars. 

By an award of the Committee on Production women employees of 
the BRADFORD (‘ORPORATION TRAMWAYS DEPARTMENT arc given an 
advance of 28. per week. The award raises the pay of the women to 18s. 
above pre-war rates, but they contend that they ought to have at 
least 21s. | 


BRADFORD TRAMWAYS CoNMITTEF has accepted the following ten- 
ders: Dick, Kerr & Company, one pair of special traction motors ; Cole, 
Marchant & Morley, 60 tons of brake shoes, at 5 per cent. advance on 
previous prico ; Hadfields, Ltd., point fittings, &ce., £73; Clay & Atkin 
son, parts of automatic pcint controllers, £54. 

Last week the Lonpon County CocNncr Tramways Department dis- 
tributed a bonus of £1,614 among thcir tramcar drivers and conductors. 
This sum represents half the price of fuel for power saved during the 
quarter ending Sept. 25. During the quarter 1,175 tons of coal, which 
would cost £3,228, have been saved, representing a reduction of nearly 
5 per cent. on the average consumpticn. 

A report on the BRaADFoRD Tramways for the six months ended 
Sept. 30, prepared by Mr. C. J. Spencer (who recently resigned the 
mensgership), shows thst the receipts were £243,280, increr.se £39,688 
over the corresponding period of Inst yesr, Isrgely sccounted for by the 
increased fores during four mcnths. Car miles run were 2,573,434, 
decrer.se 284,910, snd psssengers eerried were 40,136,206, decresse 
2,756,970. Receipts per car mile rose from löd. to 21:18d. Wages 
incressed £23,377. 

Ald. E. Russell Teylor stated nt West week’s meeting of the LIVERPOOL 
Tramways, Electric Power snd Lighting Committee, that the tramway 
traffic returns for the pest nine mentha hed exceeded all previous records 
as regords total receipts snd number cf prssengers cnrried. The receipts 
for 1918 were £705,816, zn incresse cf £102,497 compsred with 1917 
passengers carried were 146,006,029, increrse 18,586,835, and car miles 
run were 9,176,861, decres.se 237,767. Esrnings per mile were łs. 6°46d., 
increese 3°03d. Owing to the rdvance in wages and cost of materials 
it hed been necessary to shorten the stenges end to, incresse the fares. 
The number of employees who had joined H.M. Forces was 2,290. 
Unfortunstely over 200 had been killed and 350 wounded. The cllow- 
ances to employees in H.M. Service cf the difference between Army pay 
and sllowsnces and standard rate of psy smounted to rspproximetely 
£30,000 per Annum. Since Jan. 1 3,103,007 free prsses to the military 
and nurses hed been granted, equal to £14,532, while the totel since 
the commencement of the wor wes 16,643,050, equal to £77,945. 


Imperial and Foreign Notes. 


LoNGREACH (Austrelis.) Municipslity is borrowing £100,000 for estab. — 
lishing an electric supply underteking. ih: 

The City of Brisbene Electric Light is seeking authority to supply 
electricity within the shire of TOOMBUL. 

The HYDRO-ELECTRIC POWER COMMISSION OF OXTARIO propose to 
expend $1,250,000 in the erection, at Renney’s Frills, Compbellferd, of 
hydro-electric power plent es.pble of generating from 8,000 to 10,000 H.F. 

Mr. H. R. Mecksy, general meneger of the MELBOURNE ELECTRIC 
LIGHT DEPARTMENT, reporting recently to the Council on the question 
of pessible instrllstion of new generpting plent without awaiting the two 
12,000 kw. turbo-alternstors on order from the British Westinghouse 
Company, strted that œ Sydney company w%s preprred to undertake 
the making of the generating plent, ond believed that it could ship it 
in 14 months. | . 

Decressing shipping fecilities have thrown the Australien States more 
snd more upon their own locel resources for the production of everyday 
articles of use. In WESTERN AUSTRALIA the manufscture of railway 
telephone 4nstruments st the State workshops, has, it is stated, proved 
quite s success, snd Prof. P-yne, of the Melbourne University, has 
recently looked into the methods edopted with e view to employing 
returned scldiers upon the work. The Australien Glass Manufacturers, 
Ltd.. of Victoris, which hss factories in severe] States is sbout to extend 
its operstions to Western Australis, ond will employ « considerable 
number of workers in the making of bottles of various kinds. But 
perhaps the most important industriel development at present under 
way is the extension of the cersmic industry to the West. A model 
pottery kiln has been built snd scientific tests are now being made of 
the loenl clay deposits. 

ee Ree ee 

A company is to be formed to erect an electric power-house at Laprida, 
Province of Buenos Ayres, ARGENTINA, for public end private lighting. 

A Spanish technical review publishes statistics which show that during 
1917 hydro-electric works of a capacity of 500,009 Hp. were in operation 
in SPAIN. 
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A concession for the installation and working of an electricity works 
at Cosquin, Proyince of Cordoba, ARGENTINA, has been granted to 
-Señor Facundo Escalera 

At a recent meeting of residents at Santa Elena, Province of Buenos 
Ayres, ARGENTINA, it was decided to take steps to secure the insta!lation 
in that town of an electricity supply station. 

It is announced that the British Government has authorised the 
shipment of material required for a radio-telegraph station at VERONICA, 
ARGENTINA, which will be able to get into direct communication with 
practically every country. 


A company entitled the ‘‘ Norsk Marconikompani,’ with a capital of 
900,000 k., is being formed in CHRISTIANIA for the purpose of carrying 
on the manufacture, sale and hire of wireless telegraph apparatur, &c., 
in Norway. 300 of the shares are held by Marconi's Wireless Telegraph 
Company. ‘ 

Tne receipts of the Compania de Tramways Electricos del Sud, BUENOS 
AYRES, for the year ended June 30 were $1,055,527 m./n. (azainst 
$1,057,553 in previous year), working expenses were $1,024,505 m./n., 
and net profit was $31,682 (including $619 m./n. brought forward). 
Passengers carried were 8,029,527 (8,286,835). 

The SwEDISH RatLtway DEPT., which has been investigating since 
1915 the question of the electrification of Swedish railways, has now 
presented its report. According to the ‘‘ Board of Trade Journal,” the 


ti kd 


department considers that the abnormal cost of fuel, and the desirability ` 


cof expanding the railway system, make the introduction of electric 
services necessary. They estimate that the work of electrification would 
take 10 years. They propose that separate conduits should be estab- 
lished for lighting along the railways and for the distribution of power 
to agriculturists. In time of war Sweden is shut oft from coal supplies, 
whereas damage to power stations and conduits are easily repaired. 


Miscellaneous. 


The Admiralty proposes to establish schools in various shipbuilding 
centres for the training of electric welding operators. 

The TIN AND TUNGSTEN RESEARCH BoaRD invite proposals from firms 
or others associated with metallurgical chemistry, who are in a position 
to undertake research work with a view to increasing the extraction of 
tin and tungsten from Cornish ores. (‘ommunications to the Secretary 
of the Board, 15, Great George street, Westminster, S.W. 1. 

We have received a copy of a pamphlet explaining the work of the 
County oF LonpoNn R.E. VoLuNTEERS (LONDON Army Troops Com- 
PANIES). Recruits are required, and those who wish to join should avply 
to the adjutant at headquarters, Be'derton-street, Oxford-street. W. I. 
Some technica! knowledge is an advantaze to recruits, but g high degree 
of scientific knowledge is not essential. Subscriptions to the funds are 
also urgently required. 

In the House of Commons last week the CHANCELLOR OF THE Ex. 
CHEQUER stated that an application by the New Transport Company for 
permission to increase its capital had been refused by the Fresh Issues 
Committee because it was not considered in the public interest that the 
proposed issue of ca pital should be made at the present time, and, pending 
the report of the Select Committee on Transport, he saw no reason to 
interfere with the decision arrived at. 

We are informed that the Smoking Concert of the Midland Division 
of the Electrical Power Engineers’ Association, which took place at 
Birmingham on the 16th inst., was very successful, the attendance 
numbering nearly 100. : The chairman (Mr. Legge) said the progress of 
the Associatian was so successful and so rapid as to excite considerable 
jealousy in certain quarters. That de p'orable situation was not desired 
nor caused by the E.P.E.A. The next concert is fixed for Nov. 6. 

The annual re port cf Dr. F. M. Alexander, M. O. H. to PoPLAR (London) 
Council, gives particulars of the electrolytic disinfectant department in 
1917 :—At the seven depots the fluid was still in great demand. 
27,900 gallons were manufactured and 55,800 broken down end dis- 
tributed (against 53,580 in 1916). ‘Tne cost included electricity 
(6,484 units at lłd., with 10 per cent. advence) £44. lls. 64d., 
chloride of magnesium (3 tons) £39, sa't (3 tons 6 cwt.) £11. lls., caustic 
sods (6 tons 3 qr. 12 1b.) £22. 8s., water £2. 11s. 4d., total (with £1. 0s. 2d. 
for electric motor for stirring, 148 units) and £5 for corks £126. 2s. 0}d. 
Tne total of £120. 1s. 10}d., excluding cost of motive power end corks, 
comnares with £114. 7s. ld. in the previous year. From October, 1915, 
the charge for the fluid to manufe:turers and trading concerns has been 
8d. per ga!lon, and the charge being collected by the electricity depart- 
ment, which is allowed 10 per cent. for establishment charges 

‘The Principles of Reconstruction ” formed the subject of an address 
by Dr. Addison, Minister of Reconstruction, at the Saddlers’ Hall (Lon- 
don) last week. Dr. Addison advocated the use of an economic weapon 
for punishing the crimes of Germany, but it was difficult to forge one. 
Many mills and machinery in houses had been removed into Germany 
epparently for the deliberate purpose of destroying in part the economic 
producing power of France. The object of thet was to do awey with 
France as & competitor in the world’s trade for some time to come. 
The aim of reconstruction in Frence and Belgium would be to restore 
the means of production. The burden of the restoration of the ma- 
chinery must fall on those who destroyed it. 
could easily be used to secure the administration of justice, for it would 
-be within the power of the Allies to withhold from Germany cotton or 
other goods until the enemy had made good the machinery which they 
had destroyed. Inthe economic question civilisction had a greet weepon 
for securing international justice. 
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Educational. 


At his own request Prof. W. A. Bone has been relieved of his duties 
as consultant to the Fuel Research Board in order to be free to devote 
his e‘tention to plans under consideration for the post-war development 
of the department of chemical technology at the Imperial College of 
Science and Technology. | 


The Governors of the ROYAL TECHNICAL COLLEGE, GLASGOW, propose 
to re-open the School of Wireless Telegraphy. The school was closed in 
1916, when the instructor joined the Army, but in consequence of the 
demand for wireless telegraph operators Marconis Wireless Telegrapl; 
Company has since carried on a course of instruction. The company now 
proposed to discontinue its class2s, but the Committee on Engineering 
recommended that the collegé should make arrangements for carrying 
on the department as formerly, and this has been agreed to. The 
number of students, past students and staff of the college on active 
service is 2,757, of whom 1,128 were officers, including 307 in the Navy. 
Of the total 508 have been killed, 21 are missing and 33 are prisoners 
of war. The 378 honours awarded include 3 Victoria Crosses. 


Tenders Invited and Accepted. 


BEDFORD Corporation require tenders by noon Nov. 13 for the supply 
and erection of two water-tube boilers, mechanical stukers and induced 
draught plant. Specifications, &c., from the Engineer, Electricity Works, 
Cauldwell-road, Bedford. 


The directors of the NORTA- EASTERN Rai~bway COMPANY are prepared 
to receive tenders for six or 12 months’ supply of (1) telegra ph apparatus, 
(2) telegraph wire and line stores. Forms of tender from Mr. C. H. 
Ellison, the company’s telegraph supzrintendent, York. Tenders to 
the Secretary at York by 9 a.m. Friday, Nov. 1. 


The directors of the NoRTH- EASTERN RAILWAY COMPANY also require 
tenders by 9 a.m. Nov. l for six or 12 months’ supply of various stores 
and materials, including electric wires and cables, electric lighting sundry 
fittings, signal wire and signal cord, castings, iron pipes, oils, &c. Forms 
of tender, &c., from Mr. E. H. Clark, stores superintendent, Gateshead. 


The GREAT NORTHERN RAILWAY COMPANY ‘TRELAND) require tenders 
by 10 a.m. Nov. 7 for six or 12 months’ supply of stores and materials, 
including electrical fittings and lamps, electric cable and wire, carbons, 
rubbor goods, signalling materials, oils, &c. Forms of tender from the 
Secretary, Amiens-street Terminus, Dublin. i 


The Chinese Government has execnted s contract with Merconis 
Wireless Telegraph Conipeny for the erection and equipment of three 
wireless telegrenh stations esch of 25 kw. capecity. 


WOLVERHAMPTON Council has acez pted the tender of the Staveley Coal 
& Iron Company for water piping and special piping, and that of J. Hop 
kinson & Company for stcam and water valves. 


JOHANNESBURG (Transvaal) municipality require tenders by noon 
Nov. 27 for supply of 2.099 copper ribbon bonds and 2,000 copper solid 
bonds (contract No. 424). Specification, &c., from the Town Clerk. 


BRADFORD Er ECTRICITY COMMITTEE has accepted the tender of the 
Clay Cross Company for c.i. water pipes for two turbo-generators ; 
Heenan & Froude, three wet air filters ; Bertram Thomas, one auxiliary 
switchboard for transformer chamber. 


The AUSTRALIAN Navy DEPARTMENT hes accepted the tender of 
Noyes Bros. (Sydney) for the following control gear for pumping-motors 
for the Dockys7d, Cocketoo Island, Sydney: Two Igranic automatic 
starting penels for 450-550 B.u.p. motor ce £1,232, and five panels for 
other motors with one set of spee pacts for lgre nic equipment at £395, 
or e tote! of £1,537. 


GOVERNMENT ContTracts.—The following tenders were accepted by 
the British Government Departments during September :— 

War Office.—Butters Bros. & Co., Chatteris Engineering Co., Clarke. 
Chapnan & C>., H. Morris, Royce, Ltd., Smart & Brown aid Whitakers 
(Engineers), Ltd., cranes; J. Sankey & Son and H. Heaton & Sons, 
cable drums; H. T. Boothroyd, Ltd., and Phenix Dynamo Mfg. Co., 
dynamos; R. A. Lister & Co. and Petters, Ltd., generating sets; 
Fellows Magneto (‘o., magnetos ; Bullers, Ltd., insulator pins ; British 
Westinghouse Elec. & Mfg. Co., switchboards ; British Rubber Mirs., 
Ltd., insulating tap? : General Electric Co., fans; E. Brook, Ltd. and 
General Electric (‘o., motors, &c. . 

India Office. —C, Macintosh & Co., cable; Bullers, Ltd., and Taylor, 
Tunnicliffe & Co., insulators ; Bullers, Ltd., stalks: British Insulated & 
Helsby Cables, Shropshire Iron Co., Dorman Long & Co. and F. Smith $ 
Co., wire. : 

H.M. Office of Works.—H. Morris, Ltd.. cranes; Waygood. Otis, Ltd., 
reconstruction of lifts at New Science Museum. S. Kensington. 

Post Office. —Automatic Telephone Mfg. Co., telegraph and telephone 
apparatus; British Insulated & Helsby Cables, British L. M. Ericson 
Mfg. Co., Peel-Conner Telephone Works and Western Electric Co., 
telephone apparatus ; British L. M. Ericsson Mfg. Co., testing and pro 
tective apparatus ; Bayliss, Jones & Bayliss, Bullers, Ltd.. and Portland 
Bolt & Nut Co., arm bolts: Bullers, Ltd., and D. Willetts, c.-1. brackets ; 
Telegraph Construction & Maintenance Co., submarine cable ; British 
Insulated & Helsby Cables, General Electric Co., Hackbridge Cable Co., 
W. T. Henleys Telegraph Works Co., Johnson & Phillips,. Siemens 
Brothers & Co., H. W. Smith & Co., Telegraph Construction & Main- 
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enance Co. and Yorkshire Cable Ce., telegraph and telephone cable ; 
Siemens. Brothers & Co., dry cells; Pritchett & Gold and Electrical 
Power Storage Co., secondary cells ; London Electric Wire Co. & Smiths 
and Peel-Conner Telephone Works, telephone cords ; J. Bourne & Son, 
Bullers Ltd., Doulton & Co. and J. Macintyre & Co., insulators, bodies 
and covers; British Thomson-Houston Co., Edison Swan Electric Co., 
and General Electric Co., glow lamps ; H. White & Co., fuse mountings ; 
Henry Brindley, telegraph spring ratchets ; Eyre Smelting Co., zinc 
rods; Bayliss, Jones & Bayliss, Bullers Ltd., Guest, Keen & Nettlefolds, 
Ltd. and T. W. Lench, Ltd., telegraph spindles ; British L. M. Ericsson 
Mfg. Co. and Peel-Conner Telephone Works, telephones; British In- 
sulated & Helsby Cables, bronze wire; London Electric Wire Co. & 
Smiths, enamelled and silk-covered and flame-proof wire; Western 
Electric Co., flame-proof wire; Pritchett & Gold and Electrical Power 
Storage Co., repair of battery at Manchester (City) Telephone Exchange, 


Appointments Vacant and Filled. 


A large manufacturing company elvertises for three engineers. 
Commencing salary £250 per annum. _ 

St Helens Corporation invite applications for the post of chief elec- 
trical engineer, at a commencing salary of £650. Applications, with 
full particulars ås to age and qualifications, are to be sent to the Town 
Clerk by Friday, Nov. 8. . 

A superintendent of evening classes is required for the Merchant 
Venturers’ Technical College, Bristol. Salary £300, rising by increments 
of £25 to £400 per annum. Particulars and application forms from the 
Registrar | W 


Wigan Corporation requires a rolling stock and works superintendent 
for its tramways department. Selary £250, rising by annua! increments 
of £25 to £300 per annum. Applications to town clerk (Mr W. H. 
Tyrer) by Nov. 16. | 

Applications are invited for the position of professor of physics in the 
University of Capə Town. Salary £800 per annum. Applications by 
Jan. 1 to the High Commissioner for the Union of South Africa (32, 
Victoria street, London, S.W.1), ffom whom particulars can be obtained. 


Mr. J. C: Connell, of Blackburn, has been enpointed charge engineer 
at Accrington. i 

Mr. D. D. Davies, of Nantwich, has been appointed manager of the 
Herne Bay Gas & Electricity Company in succession to Mr. C. V. Bennett, 

Mr. A. H.-Pott has resigned the position of manager of the Metro- 
politan Electric and London United Tramways, Ltd., in order to take 
up an appointment under the Board of Trade Tramways Control 
Committee. Mr. ('. J. Spencer, manager of the Bradford Corporation 
Tramways department, succeeds Mr. Pott, who retains his connection 
with the company in a consultant capacity. | 

Mr. E. M. Hollingsworth, chief electrical engineer of the St. Helens 
Corporation Electricity works for 16 years, has accepted a position on 
the staff of the chief engineer cf the United Alkali Company, and will 
leave the service of the Corporation in January next. Mr. Hollingsworth 
has been appointed to take charge of the new power station to be erected 
near the river Mersey and the extra high tension transmission service in 
connection therewith. 

For the position of second technical assistant at Newport (Moy) 
there were 41 cendidetes and five of these were selected for interview, 
viz.: Messrs. W. J. Carter, chief assistant engineer, Loughborough ; 
T. H. Wood, chief dreughtsmen end clerk of works, Batterse: g L. H. 
Harrison, resident engineer, Kidderminster; Werd Holmes, technical 
assistant, British Thomson-Houston Compeny, and W. J. Batchclor, 
works superintendent, Uxbridge & District Electric Supply Company. 
Mr. T. H. Wood ,was eppointed, Messrs. Carter and Betchelor heving 
previously withdrawn their applicetions. 


Business Items. 
_ The New Switchgear Construction Company, Ltd., Sutton, Surrey, has 
issued its provisional catalogue, which gives particulars and prices of the 
various forms of oil-break switches, mining switchboards, isolating 
switches, &c., manufactured by the company. 

The control of the Power Plant Company, Ltd., West Drayton has 
passed into purely British hands, the whole of the share holding of 
Mr. B. R. Wingfield having been purchased along with that of other 
shareholders. Mr. R. J. McLeod is managing director in place of 
Mr. Wingfield and Mr. W. E. Sykes is assistant general manager. 

By an Order of the Minister of Munitions every person engezed in 
the production of ferrous forgings or cestings must furnish to the Cen- 
troller of Forgings and Castings such perticulers gs to output. plant and 
workpeople employed by him, end £5 to orders and contracts, in such 
form and gt such times gs the Controller she!l direct. 

Benjamin Electric, Ltd., of Tariff road, Tottenham, notifies that, 
owing to constant rises in the price of raw material and to recent Govern- 
ment labour awards, it has been compelled to make a further advance 
In prices on all Benjamin lines. The new advances scheduled cancel 
and include all previous advances and came into effect on the 18th inst. 
The company's terms as regards payment cf carriage on goods have also 
heen revised. 

: Bankruptcy. 

A receiving order has been made against E. C'. Sparkes, electrical and 
manufacturers’ agent, 118, Wardour-street, London, W. - The first meet- 
ing of creditors will take place at Bankruptcy- buildings, London, W.C., 
on Oct. 30, and the public examination at’the same place on Dec. 3. 
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Companies’ Meetings and Reports, &c.. 
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_ Eastern Telegraph Company, Ltd. 

he ordinary general meeting was held on Wedngsday, October 23». 
Sir JOHN DENISON- PENDER, K.C.M.G., presiding. 

At the outset the CHAIRMAN paid a tribute to the late Sir John 
Wolfe Barry, chairman of the company for 18 years. Proceeding, he 
said: For the same reasons as those given last year, it was not possible 
to present the report and accounts in May. My remarks on the accounts. 
will be brief, as you will no doubt consider it unnecessary for me to 
endeavour ta compare in detail the various items of expenditure. Our 
total revenue from all sources for the year under review is £2,901,579, 


. which is £382,296 more than the previous highest record, attained in 1916. 


Our total working expenses were £1,262,316, or £202,373 more than for 
last year. The amount payable for income tax and excess profits duty 
is £659,581, or an increase of £213,292. There is an increase in the 
balance brought forward from last year of about £28,000, the result being 
that we are able to make the same contribution to the general reserve 
fund as we did in 1916—viz., £500,000—wiaile maintaining the payment 
of a dividend and bonus on the ordinary stock amounting together to: 
8 per cent., free of income tax. Our share of special contribution to the 
pension and superannuation funds towards depreciation of investments 
is £36,163. The investments of which these funds are constituted have, 
in common with most other gilt-edged securities, greatly depreciated in 
value during recent years, and, although some recovery may be hoped 
for after the war, the directors of the associated companies considered it. 
desirable in the interests of the staff that a fund should b> provided to- 
make good this shortage. It was deemed advisable to spread the required 
contribution over a period of years, and the amount appearing in the 
accounts represents this company’s proportion for the four years 1914to. 
1917. Payments to staff and other expenses in connection with the war 
were £170,744, or an increase of £92,310. This is a large figure, but your 
directors, knowing full well that ag eg etal would fully approve 
of their action, considered that the eXtra allowances granted for 1916 
should be materially augmented owing to the exceptional circumstances 
under which our staff are now working. I may remark that a still further 
increase has taken place during the present year. I cannot say too 
much in favour of our staff both at home and abroad. on land 
and on sea. Their work throughout the war has been of a most 
strenuous nature, and they have been called upon to work long 
hours, sometimes under circumstances of discomfort and danger: but. 
they have always responded with cheerfulness to the demands of the 
Government, with a full knowledge of the vital importance of the service: 
due to the Empire and to our Allies. £40,000 has been taken from reserve 
as a further provision on account: of investment fluctuations. This 
makes a total provision of £640,000, and the amount of £3,271,988, 
appearing in the balance-sheet as the value of our investments, may be 
taken as approximately the valuc as at the date of the accounts. 

Our general reserve fund now amuunts to over 2} millions. The fund 
is principally required to meet the cost of renewals of cables and for 
additional sections to meet the ever-growing demands for extra capacity 
to enable us to deal with the increasing volume of traffic. We have 
expended for this purpose during the 17 years prior to the war on-an 
average a sum of nearly £300,099 per annum. Although we have 
incurred considerable expenditure on account of repairs to cables since: 
the war started, the conditions have been such as to prevent the carrying 
out of renewals or the laying of new commercial sections. At times it 
seems almost impossible to get through the work, but so far we have been 


‘ableto maintainasatisfactory Government service ; butit isnot surprising 


if on occasions considerable delay takes place in the receipt, transmission 
and delivery of commercial correspondence. As soon as normal con- 
ditions again prevail we must be prepared to incur heavy expenditure 
and at once proceed with the work which has been suspended during the 
last four years, in spite of the greatly increased cost of cable which will 
continue for some time. Owing to the death of Sir John Wolfe Barry, 
the directors did me the honour of electing me to the position. I have 
been connected with the associated cable companies since 1881, and as 
managing director of this company since 1893, later also as vice-chairman. 
The growth of the various companies and the increase in the work thus. 
involved necessitated the appointment of some one to assist in, the 
administrative work of the Eastern Company. In the course of our 
relations with the Admiralty I had many opportanities of realising the 
particular qualifications of Capt. H. W. Grant. In December last year 
your board applied to the Admiralty for permission to offer that gentle- 
man a position of managing director. Our application was favourably 
entertained, and Capt. Grant was appointed a managing director of the 
company on March 13 last. The condition of affairs set up by the war 
is wholly unprecedented. The demands of the State for the prompt 
treatment of its telegrams are at times almost overwhelming. but I think 
it is the unanimous opinion that its interests must be the first considera- 
tion. The claims of the general public through the medium of the Press 
during these stirring times also impose upon us an additional burden. 
he formalities of censorship must affect the prompt despatch of press 
and commer ial telegrams to a considerable extent. These adverse con- 
ditions, together with the dfficulties of maintaining our cables, seriously 
reduce the promptitude of a service which in normal times was proverbial 
fcr speed and accuracy. ‘The staff are most willing, and have: 
exerted themselves to the utmost, but they are overworked, and 
many of them need rest. We ar doing everything that is. 


- humanly possible to carry the exceptional traffic thrown on our: 
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~syatem through war conditions, which include the interruption of 
‘two very important systems to the_East—viz., the total closing down 
of the Indo-European line through Germany and Russia to India, 
and the interruption of the Great Northern system through Ryssia to 
China and Japan.. In pre-war times these two Companies, although 
in no way under our working control and not included in the cable 
association undef this roof, worked with us in such a manner that, when 
one of us forosaw delay owing to a partial temporary interruption of its 
service, it handed traffic over to one or both of the others if they hap- 
pened to be in a more fortunate position at the time, thus ensuring 


hile and speedy transmission in the interests of the telegra phing 
public, 


The report and accounts for the year were unanimous! y adopted, the 


n tiring directors re-elected, the dividends approved, and the auditors 
re-appointed.: In acknowledging a vote of congratulation on his succes- 
sion to the chair of the largest cable company in the world, tho chairman 
said that the problems which would confront them on the conclusion 
of peace would demand a great deal of energy and concentration on the 
part of the whole of the staff. 


Eastern Extension, Australasia & China Telegraph 
. Company, Ltd. 

__At the 84th ordinsry genernl meeting, held on Oct. 22, the CHAIRMAN 
‘Sir John Denison-Pender, K.C.M.G.. sfter referring to the grest loss 
which the Company hrd sustained by the death of their Chairmen, the 
late Sir John Wolfe Berry, ssid thet he reyretted that, for the seme reesons 
that operated last yesr, they were unnble to hold the annual general 
meeting «3 formerly in the month of May This had not, however, 
prevented the psyment of the usurl dividendof 6 per cent. and the ususl 
bonus of 2 per cent., free of income tax. : 

The gross receipts for the year 1917 smounted to £1,508,000. against 
£1,221,000 for 1916, an increase of £287,000, due to the grently incressed 
tre. ffic all over the comprny’s system during the pest yerr. The working 
and other expenses for 1917 amounted to £552,000, sagcinrt £430,000 for 
1916, an incresse of £122,000, ch is sccounted for by the henvier cost, 
showing an increased net revenue of £165,000 for1917. Interest on the 
+ per cent. ‘mortgage debenture stock sbsorbed £30,096, excess profits 

‘duty and income tax paynble in England £427,056, and contributions 
to the geners! reserve fund £250,000, leaving ^ balance. after payment 
of the dividend end bonus, mounting to £240,000, cf £72,000 to be 
-carried forward to the current yesr's account, agrinst £63,000 for 1916. 

The company’s holding in War Loan and Nations! War Bonds amounts 
to e total of £1,668,000. The 20 years’ concession granted te the com- 
pany by the Spanish Government in 1897 for providing and maintaining, 
under a subsidy srrangement, cable communicrticn between Manile, 
end the islonds of Iloilo and Cebu (Visayns), expired in November lest: 


when the compsiny’s stations in those islands were closed. The resson 


for this action wes thet the United Ststes, having token over the Philip- 
pines from Sprin efter the war between the two countries, soon after the 


concession was granted, snd having subsequently izid a network of 


“4 . e . e 
Government cables between the principal islends, considered the 
renewsl of the concessionnry srrnngement unnecessary. The company’s 


-cables between Iloilo, Cebu and Manile hed since been picked up for 


utilisc.tion elsewhere, after being renewed at the Company’: cable depot 
ct Singapore. The company’s traffic greatly expended in the early 
days of the wer through the Government restriction of coding 
facilities—all private codes being suspended and «nly public ccdes 
being used—and Inter on, when the postal delays caused by the with- 
drewel of shipping for war purposes made cabling more necessary than 
ever, an additionsl strain wes placed upon the ecables, which was sce- 
centusted by the troubles in Russis preventing the Great Northern 
Compeny from esrrying— ss in pre-wer dsyse-their shore of the Chins, 
nnd Japen traffic. Nevertheless, their capable and hardworking sts ff 
had sucessfully coped with this extre work, although heavy delays were 
unavoidable owing to circumstances quite beyond their contrel. He did 
not think there was any more inform~tion he could give st the present 
time. When the war w wi over he might beable to go more closely into some 
detzils which would be of the grestest interet. 

Replying to questions, the CHAIRMAN ssid thst he was not going 
to prophesy sbout. wireless telegraphy or what it would do. He had 


seen the report thst », messsge sent by cable ss well os by the wireless ` 


wes delivered more quickly by the wireless. It wss very essy for the 
wireless system to send messsges with an absolutely free hand, becuse 
they are esbling no trsftic. The evble compsnies would be very glad— 
ct lesst, nt the present time—if the wireless system would come in snd 
relieve them of some of theirtrs ie. Thst would be n greet boon to the 
public, both ss regerds commercint ond private messsges. The prst vesr 
had been s good one, but he would like to see some reduction in the 
delays thet occur. He added thet the companies had not raised s 
single enble rate. The revenue hod been msde under the old rate, and 
thet wos saying s gcod desl, beesuse mony of the Governments, both st 
-home snd in other countries, had incressed their rstes very msterislly. 

The report snd recounts were received and adopted, snd the meeting 


aes with s hearty vute of thanks to the Chairman, Directors snd 
sts! . f 


West African Telegraph Company, Ltd. 

At the thirty-third ordinary general meeting held on Fridsy last, the 
:¢hsirmon, Sir John Denison-Pender, K.C.M.G.. ssid the gross revenue for 
the yesr 1917 amounted to £59,041, sgrinst £53,214 for the previous 
yeer, or sn incresse of £5,827, representing in net messsge receipts 
£5,105 more and in interest snd dividends £722 more. Against thst 
‘mprovement in the revenue there wos an incressed expenditure of 
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£7,716. The norms! working expenses showed 2, reduction of £664, but 
the expenses attending maintenance of cables were £4,909 in exoesa of 
these of the previous year. He had repeatedly drawn attention to that 
importent item of expenditure, «nd had expl:ined how Hable to extreme 
fluctustions it was, and, os he stated at their last meeting, their cables 
got older, and consequently Yequired repsiring more frequently, edded 
to which there was the ever incrensing cost of the repairing ships and of 
the cable used for the repairs. The cables must be fully maintained to 
ensure their revenue, and expenses attending labour and the cost of 
meterisl had increszsed enormously of Inte. Sundry differences in 
exchange showed an incresse of £1,162, while special war payments to 
staff and other abnormal expenses in connection with the war totslled 
£1,311 more than in Inst year’s account. The investments constituting 
the ste ff pension and superannuation funds had, in common with other 
securities, considersbly depreciated in value in recent years, and the 
directors of the associated companies (the West Africrn Company being 
One) decided to make a substsntial contribution towsrds thet deprecis. 
tion, snd the amount epperring in the sccounts represented the com- 
pany’s share of such contribution, and might to s smaller smount recur 
in future yesrs. The net result of.the yesr's working was a profit of 
£9,840, or £1,889 less than Isst year, in spite of increased errnings. It 
was only due to the interest snd dividends on the reserve fund invest- 
ments that they had been sble to maintsin the psyment of the usunl 
dividend of 4 per cent. Under present conditions it had been very 
difficult to relieve their men who had been on the coast for some n- 
siderable time, and it had also been difficult—almost impossible—to 
strengthen stations whencircumstsnces had for e time,owing tothe w-r. 
doubled or trebled the work, which had been the case at many of the 
stations in West Africa]. To thst had been cdded en epidemic of in- 
fluenze, considerably worse than we had had even in this country, end 
at times practically nearly the whole of our staff hed been down. In 
spite of all thet the traffic hud been c>rried, although certainly with some 
del»y, but the work had been exceedingly well done. 

The report end sccounts were then sdopted. (‘ol. the Hon. A. G. Brod. 
rick was re-elected a director. It was stated that Mr Brodrick, who bsd 
been for over three yesrs in Mesopotnmis without n bresk, was on his 
wey home. 


The directors of CaALLENDER’S CABLE & CONSTRUCTION COMPANY, 
LTD, have decl»red an interim dividend of 38. per share (5 per cent.). | 

The report of the Namosi ELECTRIC Powrr & LIGHTING Compayy: 
LTD., for 1917 states that the outstanding debentures haye been reduced 
te £16,000. The net profit amounted to £8,021, and £1,017 was brought 
forward. Interim dividends amounting to 10 per cent. have been paid 
and £1,230 is carried forward. Units generated numbered 1,637,9%, 
against 1,495,281. i 

At the recent meeting of PALMER'S SHIPBUILDING & IRON Compaxy. 
LTD., the chairman (Mr. G. Mure Ritchie), in the course of his remarks, 
said that the first part of the scheme of reorganisation of the iron and 
steel works was approaching completion, despite the heavy handicap of 
carrying it out under war Conditions, some of the work being two year 
overdue. Within two. months they hoped to be supplying nearly all 
their own electric power from waste gas. The reconstruction had been 
nothing short of marvellous considering the conditions. Two additional 
shipbuilding berths were being laid down at Hebburn.- 

The report of the ELECTRIC SUPPLY Company oF Victoria, Lro., for 
the yesr ended March 31 Iast states that the Ismps connected to the 
electric supply depsrtment’s mains were 211,746, agrinst 188,402 in 
1917 “snd 166,253 in 1916. The psssengers carried were 4,881,924. 
against 4,803,895 and 4,877,325 in 1917 and 1916 respectively. The 
revenue wes £95,009. 6s. 4d. and the expenditure £63,566. 14s. ld., 
le.ving « gross profit of £31,442. 11s. 5d. The balence to credit of profit 
and loss :ccount is £29,730 and with £16,426 l4s. 16d. brought forward 
the tote] is £46,156. 18s. 8d. Deducting debenture interest (£7,026. 7s. 
öd.) snd smount trensferred to debenture stock redemption account 
(£7,257. 17s. 9d.) and «mount written off cost of debenture issue (£40) 
the bsl«nce is £31,422. 13s. 5d. The directors propose to pay on account 
of srresrs ofspreferente dividend £10,500 and to carry forward £20,922 
13s. 5d. 


ThirtySeven Years Ago. 
[From THE Exvectrician, October 22, 1881.} 


THE ELECTRIC LIGHT AND MILITARY OPERATIONS.—The electric lizht 
was made use of last week at some night opzrations carried out at 
Chatham. Bodies of men were discovered with ease by its aid at over 
1,099 yards distance. | ; 

WATER Power at PooLE.—-Mr. Ponton, surveyor, of Poole, has sent 
a communication to the Mayor of that town in which he estimates the 
power to bo obtained from the rise and fall cf the tides in Poole Harbour 
to be equivalent to 30.099 H.P. per 24 hours. He proposes to use a 
portion of this vast power to generate electricity for lighting the town 
of Poole, which needs a little more light, being, we believe, still attached 
to oil lamps as a means of street illumination. . 

THE ELECTRIC LIGHT FoR C'HELSEA.—In his annual report to the 
vestry, which has just been issued, Mr. G. H. Stayton, the surveyer. says: 
‘“ The question of electric light still continues to receive my best con- 
sideration, but I am yet unable to recommend a trial of the system, a 
J cannot obtain any definite or reasonable terms for its adoption in 
Chelsea. It is, howover, making considerable progress, and the results 
of the experiments which are now being made in the City of London and 
elsewhere will be quite as valuable to this parish as if a large expenditure 
ora similar trial had been incurred by your vestry.” 
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Works Schools. 


Our Labour Correspondent this week raises a point of some 
importance, namely,, whether works schools which are recog- 
nised by the Education Act as continuation schools are desir- 
able, and he takes the view that such schools will introduce 
another bone of contention in industry. This is due to the 
idea that any steps taken by employers outside their economic 
_ functions are in the interests of the employer rather than -n 
the interests of the workers, and that educational matters 
should be handled by the local authority. In considering 
this question we think it should be borne in mind that the 
employer has no wish to add education to his other duties 
if this can be avoided; he has taken up education simply 
because other people would not do it for him. From the point 
of view of the small firm it would be better for some outside 
authority to carry on this part of the work, as the small firm 
has not the necessary facilities. Large firms, however, not 
only know precisely what education is desirable, but they are 
able to provide this to great advantage ; in fact, the education 
so provided is likely to be more efficacious than that supplied 
by a local authority. In this respect, we do not think that 
any hard and fast line can be laid down. 
that it will be very unfortunate if any steps taken by employers 
for the benefit of the workers are considered to be suspect. 
Take, for example, the question of canteens ; these are run 
by a number of employers, and in many cases they are probably 
run at some loss, yet we do not know how arrangements of this 
kind could be handled by any outside body. 
going to refuse anything that will benefit themselves if there 
is a chance that there will also be an indirect benefit to the 
employer ? “We hope not. We come back to the standpoint 
that what is good for the worker is generally good for the 
employer also, and it is quite possible to do great harm by 
attempting to divorce these interests. There should be an 
increasing realisation of the fact that the prosperity and 


well-being of the workers are bound up with those of the 
employers, and vice versa. 


559 . 


Are the workers — 


something like reasonable pensions on retirement, and that 
Mr. FisHer, President of the Board of Education, has*intro- 
duced a Bill with this object in view. The general principle 
of provision for old age will do much to make the teacher feel 
that he has a very much improved position. It appears that 
the lines of the Civil Service are to be generally followed, and 
that the maximum pension will be at the rate of half the salary 
- during the last five years together with a lump sum, depending 
upon the extent of the service. It also appears that the pensions 
are to be on a non-contributory basis. As to whether this 1s 
desirable or not depends, of course, upon the salary given. 
If the salary is not on the high side, it seems to be unreasonable 
to expect the recipient to contribute towards a pension. The 
more important point, however, is the effect upon teachers 
who may wish to change from one school to another. Pensions 
will not apply to non-aided schools. It is, nevertheless, very 
desirable that teachers should be free from restrictions to move 
from one kind of school to another. Such movement is pro- 


bably good for both teachers and pupils. We are, therefore, 


glad to see that this mobility is secured, and that no impediment 
will be placed in the way of a teacher moving away from a 
State-aided school. Very naturally, the only periods of service 
that will be taken into account towards a pension will be those 

spent in the State-aided schools, for it would be too much to 
expect that these pensions should be given to teachers in 
schools which are run for personal profit. On the other hand, 
it is possible to insist on too rigid a form of control. We think 
that this Bill marks a new era in the scholastic profession, but 
we hope that in future all salaries will be fixed upon a reason- — 
able basis apart from any scheme for pensions. 


British Industrial Art. 


THE movement initiated at the meeting at the Royal Society 
of Arts last Monday for the development and improvement 
of industrial art is not without interest from the technical 
standpoint. Much has been said since the outbreak of war 
on the need for closer relations between science and industry. 
The movement referred to aims at establishing a closer con- 


We feel, however, ; nection between industry and art. We think it would be 


shortsighted to assume that there is necessarily a divorce 
between art and science. The intention is to establish a 
British Institute of Industrial Art, with the co-operation of the 
Board of Trade, the Board of Education and the Royal Society 
of Arts. A permanent exhibition is to be organised at the — 


Albert Museum, machinery is to be created for the better 


training of designers and craftsmen of all kinds, scholarships 
are to be instituted and a special relation established with the 
British School at Rome to facilitate the study of Roman Art. 


. Briefly, the movement aims at the more general application 


of artistic methods to common things. Mr. Fisuer, President 
of the Board of Education, who presided, was inclined to think 
that people in this country depreciated our artistic abilities. 
The other speakers, who included Lord LEVERHULME, Sir 


Frank WARNER, Mr. GORDON SELFRIDGE and others, dealt 


D 
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with the subject mainly from the industrial standpoint, 4 point 
made by Mr. SELFRIDGE being that success was essentially 
dependent on a fuller education.of the public to appreciate 
beautiful things. Manufacturers, in short, are “a laxy lot.” 
They will not create artistic things until they are sure of a 
demand. Sir Wa. McCormick pointed out that in many 
respects the movement was parallel to the work of the Depart- 
ment of Scientific and Industrial Research. It aimed at doing 
for art what that body was doing for science. He mentioned 
several instances, such as the design of decorative porcelain, 
where scientific researches on the treatment of material went 
hand in hand with decorative design. Similar instances occur 
in the electrical industry, notably in connection with fittings. 
street lamp standards, &c., which certainly have not been 
greatly studied from the artistic standpoint. Moreover, every 
electrician is acquainted with fittings which are excellent from 
the artistic standpoint, but which from the electrical point 
of view are sadly deficient, because they have far from suffi- 
cient room for the wiring. The designer must realise the use 
to which his design is to be put. We wish the movement 
success, but we are confident that in this field, as in the applica- 


ction of science to industry, much patience will be required and 


adequate support necessary to secure the required continuity 


of effort: 
Per 


Ramsay Memorial Fund.—The Million Shilling Appeal 
has so far realised £2,496, and the total of the fund fo date is 
£39,500. The Greek Government has decided to make an 
annual subvention of £300 to the fund in order to found one 
Ramsay Memorial Fellowship, tenable in the United Kingdom 
by a Greek chemist. Zi . 

Industrial Reconstruction Council.—A conference on 
“The Place of Concihation and Arbitration in the Whitley 
Scheme ~ will be held under the auspices of the Industrial: 
Reconstruction Council on Tuesday, Nov. 5, at 6 p.m., in the 
Hall of the [nstitute of Journalists, 2 and 4. Tudor-street, 
E.C. 4. The subject will be introduced. by Mr. E. H. C. 
Wethered, president of the Bristol Association for Industiial 
Reconstruction, after which the discussion will be open. No 
tickets are necessary. | , 

War-time Lighting Economies.— At the convention of the 
Illuminating Engineering Society, which was held in New 
York on Oct. 10, the Committee on War Service presented 


“ War-time Lighting Economies,” which has been prepared ° 


for the United States Fuel Administration to serve as the basis 
of the Fuel Administration’s propaganda for economy in 
lighting. -Advance copies may be obtained upon application 
to the general offices of the Society, 29, West 39th-street, New 
York City. 

French Metal Filament Lamp Works.—lr a commurica- 
tion to the * Bulletin ” of the Société lh ternationale des Elec- 
triciens, Mr. A. Larnaude states that the present capacity of 
French incandescent lamp factories is 15-20 millions of lamps 
per annum, but this figure might be doubled in the near-future. 
The tonnage required for the transport of materials needed in 
this industry is small, and one ton of the ore will provide 
sufficient material for 3,000,000 lamps. The argon required 
for the smaller types of gas filled lamps is now being made in 
considerable quantity by the process of M. Claude. 


The Coal Shortage in Russia.—While most Eurcpean* 


countries ale suffering severely from the coal shortage, the 


- conditions in Russia appear to be particularly bad. According 


`% 


to.“ Stabl und Eisen,” attempts are being made to revive 


the Ukraiaian iron industıies, but shortage of coal has so far. 


prevented work being resumed except on a very small scale. 
One factor in the shortage is the unrest in the Donetz basin, 
greatly impeding production of coal, while m the Ural district 
and in the coal-producing areas round Moscow the output 
only suffices for local needs. Transport difħculties have pre- 
vented Caucasian supphes being obtained in any quantity. 
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As a result of these conditions, it is feared, many of the fac- 


tories now feebly working in Russia will again be brought to a 
a The railways are mainly dependent on wood for 
el. 

Training in Aeronautical Engineering.—In conjunction 
with the O.U.T.C. scheme for the education of officers unfit 
for general service and discharged officers, an arrangement 
has been made with the Aeronautical Institute of Great Britain, 
whereby special courses in aeronautical engineering have been 
initiated with a view to fitting such officers for suitable appoint- 
ments in civil hfe. The subjects dealt with will include: 
(1) Practical mathematics and mechanics, (2) mechanical 
drawing and design, (3) the elements of practical aerodyna-— 
mies, (t) the internal combustion engine, (5) the air-screw 
and its adaptation to aircraft, (6) the design and construction 
of aeroplanes, (7) strength of materials applied to aeroplane 
construction. The courses will be under the direction of 
Mr. L. Blin Desbleds, hon. director of the Aeronautical Insti- 
tute, and will extend over a period of three months. Enquiries 
should be addressed to Capt. Lisle Watson. Adjutant O.U.T.C., 
London branch office, 11, Commercial-road, Peckham, S.E. 15. 


The Oldest British Industry.— What is the oldest British 
industry `”? According to the“ Journal ” of the Royal Society 
of Arts it is probably that of the flint * knappers ” of Brandon, 
in Suffolk. It is believed that the process was carried on in 
neolithic times, and as it was one of the most essential 
“ munitions industries ’’ of this prehistoric period, interruption 
for any prolonged period is improbable.. There was still, 
before the war, a trade in gun-flints to Africa and South 
America, and even now it is probably shortage of labour rather 
than cessation of demand that has stopped work at Brandon. 
The process seems to be almost unchanged from prehistoric 
times. The flints were quarried by sinking short shafts, and 
no mechanical power, not even a windlass, was used in bringing 
the flints “ to bank.” The splitting and chipping of the flints 
was also substantially that of past ages—indeed, recent practice 
has thrown much light on the methods by which the old flint 
implements were prepared. i 


Determining the Mean Power of a Waterfall.— The 
vafiabilitv of power derivable’ from a waterfall is a most 
important factor, and it seems very desirable that there should ° 
be some common practice in defining what is commonly 
spoken of as ©“ mean power.” The question is discussed in 
“ Technique Moderne’? by an author who is closely in touch 
with water power projects in France, and who has acquired 
systematic data on the fluctuation in volume of certain falls 
in that country. The periods of extreme low water are most 
important. st is suggested that the most essential factor is 
the discharge below which the river never falls for more than 
10 davs per annum. The mean discharge, it is suggested, 
should be defined as that volume below which the discharge 
does not descend on more than 180 days per annum. It 
would appear, however, that such factors can only be obtained 
with certainty when the fall has beea studied for a considerable 
length of time. The conventional term “ mean power of a 
waterfall’ ig useless for classification and should not be 
employed. | 


Improvements in Electric Contacts.— Several recent French 
patents refer to interesting developments in electric contacts. 
Patent No. 484,271, of the French Westinghouse Co., relates 
to contacts in relays, circuit breakers, &c. Tungsten and 
molybdenum have been used as substitutes for platinum, but 
have certain drawbacks. For example, they oxidise easily 
and the oxides when formed are practically non-conducting. 
On the other hand, silver, when used as the cathode, is apt to 
become roughened owing to the low fusing point of the metal. 
In this patent it is accordingly suggested that the anode should 
be of silver, platinum or iridium—nictals whose oxides conduct 
relatively well—and the cathode of tungsten or molybdenum 
which have a high fusing point. Another device, described in 
a patent (No. 484,287) taken out by the Oerlikon Co., has for 
its object the automatic reversal of the polarity of contacts, 
so as to prevent the tendency for metals to be transferred 


Noyemper 1, 1918. 


from. one ‘pole to the other. The passage of the current 
automatically brings about the reversal, the period of which 
is determined by an ampere-hour meter. a 


A Bibliography of Electric Welding. —So much attention 
is now being given to electric welding that it is useful to have 
available a bibliography of recent literature on the subject. 


We observe that a very complete series of references is in-- 


cluded in the bibliography published in a recent issue of the 
“General Electric Review ” (U.S.A.); this, we understand, 
formed a portion of a “ Report on the Application of Electric 
: Welding to Ships,” by Capt. James Caldwell, R.E., Deputy 
Assistant Director of Materials and Priority to the British 
Admiralty, who has worked in conjunction with the U.S.A. 
Shipping Board Emergency Fleet Corpn. This list of re- 
ferences applies to the years 1914-1918, and thus illustrates 
the very considerable progress made since the outbreak of 
war. Although mainly concerned with marine applications, 
many Papers of general interest are included. A bibliography 
covering the earlier stages of the art of electric welding, 
namely, the period 1886-1913, was compiled by Mr. W. B. 
Gamble, of the New York Public Library, and was published 
by the library in 1913. 


Maintenance of Accumulators in War Time.—In ` Elek- 
trotechnik und Maschinenbau,” an account is given of some 
special difficulties leading to the breakdown of some cells in a 
buffer battery installed in the generating station of an Austrian 
tramway system. The trouble was due to faulty maintenance, 
which is attributed to war conditions. Several cells were 
known to be in a bad way, but could not receive immediate 
attention, and ultimately one of them “blew up, shooting 
out long flames, which could only be put out after the battery 
had been disconnected. The breakdown, which was repeated 
shortly afterwards on another cell, was due to the destruction 
of the plates which fell away from the upper lead frame. The 
level of the acid had sunk below this line of fracture, the 
whole supply of 600 volts being thus interrupted ; an arc 
ensued and volatilised the lead. The author quotes this 
example as a warning to take great care to keep the upper edge 
of battery plates well immersed in the eléctrolyte. If the 
story had not appeared in a technical contemporary we should 
have said that such circumstances could not have arisen in a 
civilised country. But that raises other reflections. 


Permeability of Balloon Fabrics.— An article in “ Aviation” 
discusses the procedure of testing the permeability of balloon 
fabrics—a matter of very great importance at the present 
time. The investigations described were made under the 
supervision of the Bureau of Standards. Most balloon 


envelopes comprise two plies of rubber coated silk or cotton, 


‘with a gas-tight rubber film between them. Sometimes the 
fabric is also protected by an outer rubber coating. Gas may 


escape through leaky valves, through imperfections in the — 


fabric, or by actual passage through minute holes in the same. 
The gas may either diffuse or dissolve in the rubber film. 
Usually both processes occur simultaneously, which is proved 
by the fact that the rate of escape is not inversely proportional 
to the square roots. of the densities of gas and rubber film. 
Moreover, the effect of temperature is greater than could be 
accounted for on the diffusion theory alone. Gases, in fact, 


penetrate mainly by solution. Permeability is defined as the ` 


tate at which the fabric is penetrated by gas (usually hydrogen) 
expressed in litres per square metre during 24 hours, corrected 
to 0°C. and 760 mm. pressure. Several methods of testing 
this quantity are described. A number of curves are given 
illustrating the effect of temperature. 


Obituary. 

James O. CALLENDER.—In our last issue we referred briefly to the 
death of Mr. James Ormiston Callender. We learn that Mr. Callender, 
who was born in London‘on June 26, 1863, was educated at the Glasgow 
Academy and in Paris, and received his technical training at the City 
and Guilds of London Institute, South Kensington. On its completion 
he joined the testing staff of the Callenders Telegraph & Bitumen 
Company, at Erith, and was in charge of that department for some years. 
During that period he made several journeys to France and Italy, 
Teturning in 1886 with impaired health, which necessitated a lengthy 
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voyage to South Africa. On his return in 1886, he went (under medical 
advice) to New Zealand. In the following year he started as a con- 
sulting engineer in Sydney, where he was one of the pioneers in the 
electrical industry, and a founder and early president of the Electrical . 
Association in that Continent. During his 14 years in Australia he 
made many voyages, visiting all parts of the Australian Continent, 
and also China, Japan and the United States, besides coming home on 
several occasions. During that time he represented the Callender 
Company's interests in Australia, and in addition to his consulting work 
carried out several important contracts for the home firm. In 1900, the 
Callender's Cable & Construction Company having been formed, and 
its business so largely increased, he returned, and the rest of his life was 
spent as one of the management of the Company in London. He had 
charge of the overseas department as well as the general management 
of the extensive contracts which were carried out at home. In 1903 the 
Callender Company acquired control cf the Anchor Cable Works at 
Leigh, and Mr. Callender took the keenest interest in the progress of 
the Anchor Works, which were entirely re-organised under his direction, 
and which under his personal supervision developed into one of the most. 
important factories dealing with rubber insulation in the country. 
The Picardy Works, recently constructed for the manufacture of war 
material, was designed under his personal care and supervision. For 
several years past he has suffered from indifferent health. In July, 
1914, he was in Carlsbad, and only reached Switzerland a few days before 
the declaration of war. As he was still an invalid, he suffered much 
during the difficult journey home in August of that vear, but he regained 
hir strangth and was most active in his work, until a few months ago, 
when he had a breakdown which necessitated a lengthy rest. His 
recovery was, however, anticipated by his friends, but a sudden rclapse, 
after an operation, took place gn Oct. 18, and he passed away in his sleep 
the following day at Swanage. He married in 1902 Miss Catherine 
Isabel Cockerton, who survives him. He was an Associate of the 
Institution of Electrical Engineers, and a member of Council, and re- 
presented his Company on the Committee of the B. E.A.M. A. 

At the hour of the funeral last Tuesday, the Anchor Works closed 
down for half an hour, when 900 of the workpeople and staff attended a 
memorial service in the works canteen, conducted by the Rev. L. S. Mur- 
doch, vicar of the parish. Mr. J. Bowyer, works manager, represented 
the Anchor Works at the funeral. Two large wreaths, one taking the 
appropriate form of an “ Anchor,” were sent by the work people and staff 


J. F. L. Crostanp.—The death took place on 21st ult. of Mr. James 
F. L. Crosland, late chief engineer of the Vulcan Boiler Insurance Com- 
pany. He was a member of the Institutions of Civil, Electrical and Me- 
chanical Engineers. 


‘ MAJOR-GENERAL F. B. Marncuy.—The death recently took place of 
Major-General Ferdinand B. Mainguy, R.E., who was responsible for 
the inauguration of the Guernsey State telephone system. 


The late Col. FREDERICK J. G. Murray, who was a director of the 
Calcutta Electric Supply Corporation, left estate valued at £902,333. 


: Personal. | 

Mr. Will Thorne, M.P., and Mr. W. H. Hutchinson, vice-president of 
the Labour Party, have consented to join the Council of the Boys’ 
Welfare Association. 


Last week the members of the Bradford Tramways Committee pre- 
sented the retiring manager (Mr. C. J. Spencer) with a silver flower vase 
on the occasion of his leaving the service of the Corporation to take up a 
post as manager of the Metropolitan and London United Tramways. 
Ald. Enoch Priestley, chairman of the committee, presided and“made 
the presentation, and among those present were the Lord Mayor (Mr. 
H. H. Tetley), Sir James Hill, Bart., M.P., and the newly-appointed 
manager (Mr. R. H. Wilkinson). | 


+ vee aing 


Arrangements for the Week. 


FRIDAY, Nov. 1st (to-day). 
JUNIOR INSTITUTION OF ENGINEERS. 
‘7.30 p.m. At 39, Victoria-street, London, S.W. 1. Paper on 
“ Engineering as Applied to Cinemas,” by Mr. W. E. Dines. 


TUESDAY, Nov. Sth. 
. INSTITUTION OF CIVIL ENGINEERS. 
5.30 p.m. At Great George-street, London, S.W. 1. 

Address by Sir John A. F. Aspinall. 


INSTITUTION OF ELECTRICAL ENGINEERS (SOUTH MIDLAND CENTRE) 
6p.m. At Birmingham University, Edmund-street, Birmingham, 
_ Presidential Address by Mr. S. T. Allen. 


NATIONAL ASSOCIATION OF SUPERVISING ELECTRICIANS. 
7 p.m. At St. Bride Institute, Bride-lane, London, E.C. Paper 
on “ Automatic Telephone Switchboards,” by Mr. C. Bowman, 


RÖNTGEN SOCIETY. 
8.15 p.m. At the Royal Society of Arts, 18, John-street, Strand, 
London, W.C. Presidential Address by Dr. G. B. Batten, C.M. 


THURSDAY, Nov. 7th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 
6 p.m. At the Institution of Civil Engineers, Great George-street, 
London, S.W. Tenth Kelvin Lecture on ‘The Dynamical 
Theory of Electric Engines,” by Mr. L. B. Atkinson. 


Presidential 
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Electric Traction on the Central Argentine 
| = Railway. | 


` (Continued from p. 533.) 


POWER AND LIGHTING EQUIPMENT 


Two sub-stations are provided in the electrified section to give a 
supply for general purposes, one situated at the Retiro terminus 
and the other at the Victoria workshops. The former is designed 
to deal with the power and lighting requirements of the terminal 
station, train-yard and offices, and to give a supply for pumping 
and for operating the compressors of the pneumatic signalling 
system; the latter supplies power and light to the workshops, 
locomotive sheds, car sheds and repair shops at Victoria Station. 
Details of the principal apparatus are set out in Table V. 

Space is reserved in Retiro sub-station for two traction rotary con- 
verters, which will be installed when the goods traffic in the yard 
and at the docks is handled electrically. The high-tension switch- 
gear is similar to that in the traction sub-stations ; the direct- 
current board consists of slate panels supported on a pipe frame- 
work. Battery charging: boosters are mounted on the bedplate 
of the motor-generators and direct-coupled 
to the armature shafts. A battery regulating 
switch of the single-sided remote gontrol- 
type is installed to control the end cells of the 
lighting battery. 

The lighting of wayside stations along the 
electrified track is taken from the third-rail, 
the circuits being arranged to take four 200- 
volt lamps in series. Vulcanised-bitumen - 
sheathed, paper-insulated cables of 0-1 sq. in. 
section are taken from the third-rail and 
track rails respectively to a “ casilla,” a small 
brick chamber, in which the switches are 
housed. The main panel is of slate, and 
carries a single pole knife-switch operated by 
a handle, which projects through the panel, 
a fuse and a voltmeter. The circuits are 
controlled by double-pole knife- blade switches, 
each circuit being protected by a double- 
pole fuse. 


Table V.—Details of Plant in Powerand Light- 
~ ang Sub-stations. 
Retiro Sub- station : 

Type and'output of motor-generators.—British 

| Thomson-Houston Co.’s; asynchronous 
440-volt motors; output 400 kw. at 240 
volts direct current. 

Type and capacity of step-down transformers. 
—British Westinghouse Co.’s; three- . 

. phase; oil immersed; naturally cooled; 600 k.v.a. capacity ; 

ratio of transformation 20,000 to 440 volts, 

Type and size of secondary battery.—Chloride Electrical Storage, 4,000 
ampere-hours capacity at 240 volts. - 

Type of battery regulating switch.—Bertram Thomas. 
Victoria Sub-station : 

Type and capacity of transformers.—British Electric Transformer Co.’s, 
Berry type; three single-phase transformers ; 375 k.v.a. capacity ; 
ratio of transformation 20,000 to 440 volts. 


RoLLING STOCK. 

As the passenger service on the lines to be electrified is frequent 
and suburban only, the rolling stock equipment was naturally laid 
out on the multiple unit system. The stock ordered was as follows : 

55 motor coaches, each equipped with two. motors. | 

12 motor coaches, each equipped with four motors 

50 trailer coaches; 

All the coaches are of the saloon type with cross-seats. There 
are two classes of seating accommodation on the suburban trains 
in Buenos Aires, first and second, but the distribution of passengers 
between them differs from that obtaining in this country, inasmuch 
as the ratio of higher to lower class tickets sold is of the order of 
1-4 to 1. Consequently a larger proportion’ of first-class coaches is 
required, and the numbers ordered for the electric service were :— 

First Class: 52 motor, 37 trailer coaches. a 

Second Class: 15 motor, 13 trailer coaches. 

All the coaches equipped with four motors are first-class coaches: 
These will be used for hauling trains made up of a motor-coach at 
each end and, between them six first-class trailer coaches taken from 
the old steam stock and equipped only with control wiring to allow 
of the train being operated from either end by one man. These 


trains will be used on days of specially heavy traffic, the principal 
of which is Tigre Regatta day, when 9,000 people have been moved 
by steam trains from Tigre in two hours. 

The limiting features in designing the coaches were :— 

(a) The high standard of comfort to which suburban passengers 
in Buenos Aires are accustomed. : 

(6) The provision of vestibule connections between coaches. 

(c) The existence of low platforms necessitating steps up into the 
coaches. 

(d) The provision of a driving compartment at each end of every 
coach. 

(e) The use of vacuum brakes. | 

As is particularly desirable in a hot climate, the coaches are 
large and airy, the capacious loading gauge adopted by the broad 
gauge lines in the Argentine allowing more latitude in this respect 
there than. in this country. The height from floor to centre line 


a 


Fia. 11.— EXTERIOR OF FIRST-CLASS MoTOR COACH. 


of the semi-elliptical ceilings of the saloons is 8 ft. 7} in., and the 
width- between pillars is 9ft. 74in. Eight 6 in. ventilators are 
fitted in the roof, and four 38 in. fans are installed in the first-class 
coaches. The lower side-lights slide upwards, and all windows 
are provided with upper and lower louvered shutters in placeol 
blinds to keep out the sunlight. The shutters are covered with fine 
mesh copper wire gauze, to prevent the entrance of mosquitoes. 
Fig. 11. 

The niet space which must be provided for each seated 
passenger is definitely set out in the Government Regulations, 
the requirements being that the distance between seats set tvs-¢-118 
shall not be less than 15} in., and that the length of seat shall be at 
least 18}in. and 152in. per passenger in first and second-class 


- coaches respectively. Further, the gangway between seats shall 


be not less than 212 in. wide. 
Besides the provision of two classes of accommodation the Govern- 
ment Regulations call for at least one w.c. compartment on every 
local train. .Space had also to be reserved in a certain number of 
coaches for compartments for the use of the postal service and for 
luggage. These requirements were met by providing a w.c. compart- 
ment in each first-class motor-coach, and postal, luggage and w.c- 
compartments in the second-class motor and trailer coaches. * l 
The height above rail level of the platforms on the Tigre line 
varies from about 6 in. to 20 in. The height above rail level of the 
motor coach floor is 4 ft. 2in., and the Government regulations 
call for three intermediate steps. A door is provided at each end 
of the coach, and also one in the middle. The latter is double, the 
a we a Sh Se 


* Since the service started the Government has agreed to the removal 
of the w.c. compartments from the first-class coaches. 
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doorway being 5 ft. wide, and intended to take two persons abreast, 


the streams being separated by the central door-post. As the doors ' 


have to be set back from the side line of the coach it was not pos- 
sible to arrange the sills to run beneath the body sides from head- 
stock to headstock or even between bolsters. In the case of the 
motor coaches the main longitudinals are therefore spaced at a 
width of 7 ft., and consist of built-up fish-bellied steel girders 


Fia. 12.——View or Motor BoGIE. 


2ft. 6in. deep in the centre, with holes cut out of the web for 
lightness and to facilitate access to the electrical equipment. These 
main longitudinals run from headstock to headstock ; they support 
the angle bar sills, which are interrupted to clear the footsteps, by 
means of pressed stee! brackets. The main members of the traile 

underframes, which are of the Livesey-Gould type, are two 12 in. 
channels spaced 3 ft. apart and running from’ headstock to head- 


eel ee 


The trailer coach floors are pitch pine in two layers } in. thick. 

The end vestibules of the coaches are arranged t~ «serve either as 
entrance ways for passengers or as driving comy...v.inents for the 
motormen. They are 4 ft. wide, and contain the driver’s brake 
valve, master controller and hand brake wheel. As the English 
rule of tle road is observed on the railways in Buenos Aires, and 
the wayside platforms are not of the. “ island ” type on the Central 


` . 
. 


Argentine Railway’s suburban lines, the driving position must be 
on the left-hand side of the train, in order that the motorman 
may see the guard's signals without leaving his position; accord- 
ingly, the brake and master controllers are mounted on the near 
(or left-hand) side of the vestibule—the hand brake, which is normally 
operated only when entering termini, is reached by walking across 
the vestibule. Duplicate doors are provided, so that when the 
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Fic. 13.—DETAILS OF COLLECTOR GEAR AND CoNpDUcToR}RatL. 


stock ; they are stiffened,with king and queen trusses, and support 
the body sills by means of transverse cantilevers. 
The motor-coach floors are of steel plates 7/64 in. thick, stiffened 


vestibule is used for passengers the electrical gear is all closed off ; 
when used as a driving compartment the step-well is covered by.a 
3/16 in. thick chequered fall-plate hinged to the door closing the 


with indentations; the plates are covered with ‘“‘ Induroleum,”-a ’ opening in the side of the coach. A removable circular seat of the 


non-inflammable composition which was laid at the builder’s 


works, the whole underframe being shipped in one piece with the — 


floor in position. 


“t music stool” type is carried by the fall-plate, the end of the leg 
being placed in a hole in the plate. 
In the motor coaches the vestibule also contains the panels 
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carrying the switches for auxiliaries—e.g., lighting, control circuits, 
brake circuits, relays, &c.—and also sundry tools—viz., short- 
circuiting bar, hammer, pliers, rubber gloves, &c. 

The coaches are lighted by three two-light fittings, with Holo- 
phane glass globes down the centre of the ceiling, and eight pendants 
down the sides of each saloon. A single light pendant is fixed above 
each entrance and a headlight, two signal lights and an iÑuminated 
destination indicator are~provided on each end of each coach. 


Brake Equipment.—The service duty required the provision of a 
pump for each two-motor equipment capable of exhausting 50 
cubic ft. of free air per minute. Under working conditions of joint 
and valve leakage this equipment produces a 20 in. vacuum in the 
train system within 22 seconds after complete destruction. The 
brake equipment is laid out to provide a braking force of 105 and 
95 per cent. of. the tare weight of the motor and trailer coaches 
respectively. The two brake cylinders on each motor coach are 
24 in. diameter, and the capacity of each is augmented by a vacuum 
reservoir. 


Motor Bogies.—A view of the motor bogie is given in Fig. 124 
The side frames are built up of 3 in. plate reinforced at the top by 
angles and at the bottom between wheel centres by channels. The 
headstocks are 10 in. bulb angles and the central cross-member 
consists of two channels, 15 in. deep superposed on two 6 in. channels, 
the latter forming a step or ledge 44 in. wide beneath the suspension 
springs of the motors. Diagonal stiffness is ensured by the inser- 
tion of upper, lower and intermediate sets of horizontal gusset 
plates riveted to the central cross-member and to the channel and 
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Fia. 14.—COLLECTOR SHOE 


angle-bar stiffeners of the side frames. The bolster is built of two 
10 in. channels with top and bottom cover plates 7/16 in. thick. 
The axle boxes are of cast steel fitted with gunmetal bearings lined 
with white metal and with malleable iron centre-bearing keys. 


' The arrangement of brake rigging is such as to ensure a uniform 
forcefbeing exerted on all blocks with pressures evenly distributed 
along each pin without any tendency. to cross-bind or produce 
torsional stresses in the levers. The leverage of this rigging is 
8 to 1. In order to provide automatic compensation for wear 
of the brake blocks three sets of six coaches each were fitted with 
three different types of slack adjuster—the Monarch, Hills and the 
nut-and-ratchet type. - The latter consists of a tubular nut fitted 
in the main pull rod and rotated by a pawl and ratchet ; the box 
which carries the pawl is formed with a segment of a toothed mitre 
wheel which gears with a similar portion carried on a vertical 
stud attached to the cross-head at the end of the pull rod. The 
periphery of the second mitre wheel is anchored to the underframe 
by mean. of pitch chains which thus cause it to rotate in response 
to the travel of the pull rod. The range of the gear is sufficient to 
allow the brake piston to make a full stroke when operating through 
a badly-adjusted brake rigging, and thug togather theslack till the 
normal condition is reached. When the brake is released the pawl 
will cause a partial rotation of the nut whenever the working stroke 
is sufficient to turn the mitre gears through an angle of 60 deg. 

The collector gear consists of an under-running shoe (Fig. 14), 
which makes contact with the under surface of a channel-shaped 
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conductor rail. The shoe casting is carried on an oak beam fixed 
to lugs on the axle boxes. The collecting skate has two motions :— 
` (a) An up-and-down movement to follow the level of the con- 
ductor rail; this is controlled by helical springs on a horizontal 
axle A passing through the block B to which the skate is bolted. 

(5) A sideways movement to allow for the end play of the axle. 
boxes and want of alignment of the rail; this is controlled by leaf 
springs C bearing on the suspension links D, which rotate round 
the axle E. The locking down is done by rotating the links F 
round the axle G till the spring control pin H engages with a hole 
in the link D. | ; 

The difference in the heights of the top of the skate in its extreme 
positions is 24 in. ; its horizontal movement is 3in. The average 
upward pressure is 28 lb., and sideways 30 Ib. The shoe body and sus- 
pension links, Fig. 13, are cast steel, machined to gauge ; the skate 
is cast iron, and is designed to break when it strikes an obstacle. 
If desired, the skate can be locked down in such a position that it 
clears the conductor rail altogether, thus enabling the equipment of 
a coach to be isolated. Skates run about 130,000 miles before 
becoming worn out. . 

Table VI. gives details of the rolling stock :— 


Table VI. — Details of Rolling Stock—Gauge of Rails, 5 ft. 6 in. 


Coaches. Motor coach. Trailer coach- 
Length over buffers ................. 65ff. Bim. ......... 65 ft. 3 in. 
3 headstocks ............. 61 ft. Ilin. ......... 61 ft. llin 
P body eira 63 ft. Bin. ......... 63 ft. 3in. 
External width of body ..:.......... 10ft. 3} in 10 ft. 44 in. 
Height from rail to centre of buffer 3ft. Sin. -......... 3 ft. 5in. 
Height from rail to top of roof .... 13 ft. 23in. ......... 13 ft. 2} in. 
a a „» foor estes aeeses 4ft. 2hin 4ft. Ipin 
, ia „ floor to ceiling ......... 8ft. Tiin. ......... Sft. 7hin. 
‘Distance between centres of bogies 40 ft. Oin. ......... 40 ft. 9in 
No of first-class passengers seated T2. adeueulers 68 
» » 5 OG . -Arero 63 
m An 
Bogies Motor bogie. Trailing bogie Trailer bogie 
Wheelbase of bogie ......... 9 ft. Oin. 8ft.6 in. ... 8 ft. Gin. 
Diameter of wheels ......... 3 ft. Gin. 3ft.3 in. ... 3 ft. din. 
2; of axle at centre Oft. Zin. ... Oft. Spin. ... Oft. 5fin. 
Size of journal ............... 10 in. by 34in. 9} in. by 44in. Sin. by 4} in. 
Distances between centres 
of journals..............008- 7 ft. 6in. 7 ft. 3 in. 7 ft. 3 in. 
Width over slide frames ... 6 ft. 10hin. ... 6ft. 9in. ... 6 ft. Din. 
Length over headstocks ... 14 ft. 8in. ... 13ft. 9in. ... 13 ft. 9in. 


NoTE. —The design of the trailer cars has been slightly modified in the 
case of subsequent deliveries, the spacing of the body partiticns and the 
detail of the bogie having been made similar to those of the motor 
coaches. 


Weight of Rolling Stock, Empty. 


Two-motor Four-motor - . 

coaches. coaches. Trailer. 
‘Coach body, underframe and Tons. Tons. Tons 
bogies acsee eraai tes 9O aerie 40-5 o 33-2 
Electrical equipment ............ DID- ira 205 u 1:3 
Total weight oo... 50-5 61-0 34-5 
Weight per passenger seat...... 0-74 0-84 0-48 


(T'o be concluded.) 


Luminescence Due to Radio-activity.—A contribution to 
the ‘ Journal ” of the Franklin Institute, by Dr. E. Karrer 
and Dr. D. H. Kabakjian, discusses a number of interesting 
luminescence phenomena charactcristic of radio-active sub- 
stances, or such substances mixed with luminescing materials, 
such as zinc sulphide. Special interest attaches to the effect 
of heat on these materials. It is well known that the zinc 
sulphide preparation, which owes its luminescence to the 
excitation of a-particles from the radium constituent, is 
destroyed in course of time, the brightness gradually diminish- 
ing. Unfortunately, as yet no means has been discovered of 
“ rejuvenating ”. such zinc sulphide. When the brightness 
has diminished to a certain point the radium must be extracted 
and new compound prepared from fresh zinc sulphide. On the 
other hand, radium bromide apparently can be rejuvenated 
by heating, and the same applies to a less degree to barium 
platinocyanide. Most of the contribution is devoted to an 
analysis of the momentary “ flashing up” of radium salts under 
the action of heat. It is suggested that this might be made 
the basis of pyrometric measurements, but in view of the cont- 
plexity of these phenomena the matter requires very careful 
investigation. : 
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Engines and Mine Hoists.” 


By H. H. BROUGHTON. 


(Continued from page 5386.) 


Summary.—The author deals with the spiro-cylindrical drum. After considering the influence of drum profile on performance, and 


noting briefly the great advantage often obtained by the use of spiro-cylindrica 
s operation. : 


t 


] drums, an example is fully worked out for balanced 


. Sprro-CyLInDRICAL DRUMS. 


By adopting a drum consisting of cylinder, scroll and 
cylinder, or cone, scroll and cylinder, of suitable dimensions, 
it is possible. to smooth-out the peaks without materially 


4 FIQ. 53.—SPIRO-CYLINDRICAL DRUMS. 


adding to the mass to be set in motion. These drums were: 


originated by Mr. E. M. Hann, who introduced them at 
Aberamann and other collieries. They have since been used 


for a number of heavy winders. In those cases where the' 
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_——---- Plain Cylindrical Drum is ft.Diam without Balance Rope. 


A 9 n a a with v a 
—— Spiro-cylindrical Drum Ps to 5ft. Diem without Balance 
Fig. 54. 


« 


angular acceleration of the drum has ceased before the rope 
leaves the small part of the drum, the diagram can be improved, 
as first pointed out by Mr. H. Bramwell,t by arranging the 


Torque in Kg.-N« 1000 


ol ee 
Inertia of Drum= rasxro kg-ni ie 
a 


(a) 


e i g 

spiral to rise at a varying rate, increasing the diameter rapidly 

at first and afterwards more slowly. 
Typical spire-cylindrical drums are shown diagrammatically 


* Copyright. All rights reserved. . 
T “ Proceedings ” South Wales Inst. of Engineers, Vol. XXVI. 
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in Fig. 53, the drums (a) and (b) being those used byJMr. 
Bramwell for two of the electric winders installed by gthe 
Great Western Colliery Co., the first at the Maritime Pit and 
the second at the Cwm Colliery. 


INFLUENCE OF DRUM PROFILE ON PERFORMANCE. 


The winder at the Maritime Pit was designed for an output 
of 175 tons per hour from a depth of 1,110 ft., and the markedly 
improved performance of the spiro-cylindrical drum is evident 
from Fig. 54 wherein are superimposed the diagrams of cylin- 
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Fi, 55. —DIAGRAMS FOR sean REN AND CYLINDRICAL DRUM 
WINDERS FOR THE SAME DUTY. 


\ 


drical drum winders (with and without tail ropes) for the same | 
duty. kn this winder the static torque on starting is 7,350 
lb. ft. in favour of the descending cage, which means that the 
torque ordinarily required for the first few revolutions is. 
partly transferred to a later period of the wind when the . 
accelerating torque has dropped out. At the end of the wind 
it also provides the negative torque for retardation. Of the 
26-5 turns on the drum, three are dead on the small end of the 
drum, four are coiled on the part varying from 74 ft. to 8 ft. 
in diameter, three are coiled on the scroll varying from 8 ft. 


to 15 ft. in diameter, and the remaining 16-5 turns are coiled 
on the cylindrical part. 


e 


Torque in Kg.-Mx 1000 


` (C) 
(j . 
Fio. 56.—DIAGRAMS SHOWING THE INFLUENCE OF DRUM PROFILE ON THE PERFORMANCE OF A WINDER FOR A GIVEN Duty. 


That very great advantage may often be obtained by the 


use of spiro-cylindrical drums is well shown in Fig. 55,{which 
is due to Mr. R. S. Sage.* 


a.depth of 650 ft., hoisting at an average speed of 2,600 it.’ per 


This hoist was for a coal mine with 


* Generel Electric Review ” (U.S.A.), June, 1917. 
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min. The special drums had a minimum diameter of 5 ft. 
and a maximum diameter of 9ft. There were 4:15 turns 
on the smaller cylindrical portion, 6-5 turns on the gcroll, and 
15-62 turns on the larger cylinder. 

It will be noted that the peak at starting has been reduced 
from 800 H.P. to 310 H.P., the size of motor from 600 H.P. to 
300 H.P., and the power consumption per trip from 12,000 u.P.- 
seconds to 6,000 H.p.-seconds. The overall efficiency in the 
first case is about 25 per cent., and in the second about 50 per 
cent. But, as Mr. Sage points out, the saving effected in this 
particular case is greater than is usually gained by the use of. 
special drums. 

Mr. A. E. du Pasquier* has discussed the question of the 
influence of drum profile on the performance obtained, and 
of the many examples he has given, those depicted in Fig. 56 
(a), (b) and (c) are thought to be of particular interest. They 
refer to 6-ton winders, all designed for the same duty, namely, 
an output of 360 tons from a depth of 2,250 ft. 

An unusual feature of the drum, Fig. 53 (b), of the 12-ton 
Cwm winder is that the small diameter is at the centre. This 
diabolo-arrangement of drum was adopted on account of the 
considerable distance between the pit-head sheaves. With 
the ordinary arrangement of drum this centre-to-centre 
distance, 9 ft. 10 in., would have necessitated 
greater overall width or two separate drums. 
Another interesting feature is the lapping of the 
rope on itself on the cylindrical portion of the 
drum. We shall have occasion to deal with the 
question of such overlapping in a later section of 
the article, but it may here be mentioned that 
in this case it was a choice between a drum of 
30 ft. or more in diameter, and over 100 tons 
in weight, without overlapping, and that de- 
cided on, namely, 18 ft. in diameter and weigh- 
ing 75 tons, with overlapping. 


Torque Diaggam. ` 

The construction of the torque diagram of a 

spiro-cylindrical drum winder follows the lines 

laid down in previous articles, as the following 
example will show. 

Example 6.—Particulars are given below of 

a 12-ton winder designed to wind 360 tons of 

coal per hour from a depth of 2,250 ft. It is 

required to determine the torque diagram for 
balanced operation. 


General— 

Nótt LORE asee eaaa 26,880 1b. 

Depth of shaft ..............ccccccscceccccccscesccecs 2,250 ft. 

Output per hour ...........cccsccscesseesceccesecees 360 tons. 
Cycle— 

Duration of cycle...........cccceccscssesceecsescess 120 seconds. 

Net winding period ...............scscscesscsccesece 108, 

Accelerating period ................cceee00- danerii 2L % 

Constant angular speed period .................. 66, 

Retarding period ..............cessesncseecsecesenaes 21 y 

Decking period...........ccceccscsccccsseccsscscseces 12 -s 
Speeds— | 

Maximum winding speed ...............cccesseees 1,650 ft. per min. 

Maximum speed of drun ...............sceeeceees 28-6 revs. per min. 
Cages and Tubs— 

Weight of each cage and chains ................. 27,500 Ib. 

Number of decks per cage ............cesececeeees 2 

Number of tubs per deck ..............ceccccsces 4 

Weight of each tub o.oo ec ccecee eens 1,200 lb. 
Rope— 

DIQMOUEE 9 sscioscargiucucsshcieneatbxseeraiedeoteue: 2} in. 

Wight SieketesseeinceesSouccranouseweuddivecs TENET 8-38 lb. per ft. 
Drum— 

LY. PO E E E E A E A Spiro-cylindrical. 

Diameter savin sa doino aC Eina 12 ft. to 18 ft. 

Inertia, W Rag oo... ccc ce ccvecccceccsccncescees 265,000 
Pithead Sheaves— 

DIGI CLOR cenieni a 18 ft. 

Inertia, WRP--g oo... ccccsccucceesceccscccccesscens 2 x 6,500 
Motor Armatures— 

Inertia, W dee O° ser icecscessecoscesessssedevenes nes 2 x 26,500 
Friction— 


5 per cent. of the loads depending from the ropes. 
* « Proceedings ” South Walea Inst. of Engineers, Vol. XXVIII. 
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The drum is PETET in Fig. 57, and the length and weight 
of rope coiled on each section of the drum are determined as 
shown below :— 


Section Turns. Length of roper. Weight of rope. 
Starting cone .............6 5 sy 196 ft. 1,640 lb. 
Serole or a 3 146 ft. ... 1,220 lb. 
Cylinder, First laver ....... 20 1,130 ft. 9,460 Ib. 

m Second laver...... 13-5 778 ft. 6,510 Ib. 
Turns per wind............ 41-5 Total ...... 18,830 lb. 


‘The loads and ropes will be treated separately as in previous 
examples. To lessen the likelihood of arithmetical errors 
the drum profiles are superimposed as shown in Fig. 58. 


Ascending Loads.—These consist of the cage and full tubs. 


MOB EEA EA kunci ache ee 26,880 19. 
Cage mete 27,500 lb. 
Ul DS sis Sreaneae eves tasenwccdats A a 8x1,200= 9,600 lb. 
. 63,980 Ib, 

Plus 5 per cent. for friction .............ccccseccecccees 3,199 Ib. 
TOUR a saiessaScsteca a a a 67,179 lb. 


Torque at beginning of wind =67,179 x 6. ‘0 = 403,000 lb. ft. 
» after 5 revs. of drum = = 67, 179 x 6-5 = 436,000 Ib. ft. 

* =67,179 x 9-0= 604,600 Ib. ft. 
= 67,179 x 9-2 =618,000 Ib. ft. 
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These points are plotted, to a convenient scale, and the torque 
line ab, Fig. 58, drawn through them. 


Descending Loads.—These consist of the cage and empty tubs. 


Ea A T E E N A 27,500 Ib. 
DWN iste PEN EE E E EER 8x 1,200= 9,600 Ib. 

37,100 Ib 
Minus 5 per cent. for friction ..............ccccceseees æ 1,855 1b 
Total 


AE TTE EELEE ETTETTTTTETTTTTTTTETTTE 


Pe ula of Arai 35, "245 x 9:0 = 317.000 
36:5 ,, ji =35,245 x 6'5 —= 229,000 
415 ,, ” =35,245 x 6: 0=212,000 


These points give the torque line, cd, Fig. 58. 
_ Ascending Rope.—The several steps are set out in tabular 


form below, and from these the torque ae eE, for the 
ascending rope is determined. 


99 
99 99 29 
99 99 


—y 


aay Weight, : Drum radius, Torque, 

raph Ib. : ft. Ib. ft. 

Beginning of wind...... 18,830 6-0 113,000 

After 5 revs. ............ 17,190 ` | 6-5 111,700 

a: ee ee rene 15,970 9-0 144,000 

R: ge. E 6,510 9-0 58.500 

See” E E EET 6,031 9-2 55,500 
End of wind ........... 0 | 9-2 0 


Descending Rope.—The points used for the ascending rope 
serve for the descending rope. By transferring the origin 


from B to E and working from right to left, the torque line 
Bf is obtained. 
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Resultant Static Torque.—This is represented by the curve 
gh in Fig. 58, and is obtained by combining the torque curves 
for the ascending and descénding loads gnd ropes. 


The profile of the ‘ascending i drum 


is represented by a thick line. 
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Fia. 58.—RESULTANT STATIC TORQUE OF A SPIRO-CYLINDRICAL DRUM 
WINDER. 
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Torque, ASt units. 


Fie. 59.—ToTAL TORQUE DIAGRAM. 


> | 


This curve is transferred to a time base, Fig. 59, by the 
method described in the section on conical drums.* 
(To be continued.) — | e 
ŘS 
* THE ELECTRICIAN, p. 453. 
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The Production of Electricity by 
Steam Power.* 


; By ALEX. DOW. 
(President Detroit Edison Co., U S.A.) 


Let me make first the point again, that delivered power and 
generat-d power are two different factors. The nct power output 
is what the great majority of central-station men are concerned 
with. Then they have a third expression, ‘‘ cost of power delivered ” 
to consumer end presumably paid for. The confusion between 
these three is sometimes, I èm sorry to say, intentional. 

Locd factor had become 2 rule, e guiding lew, to me, when in 
1394 I found myself called upon to design a plant for asstreet- 
lighting logd, a matter of 2,000 H.P., in four or five engine ~nits, 
With, zt night, è street-light lesd of 4,000 kours a ycar, shut down 


oDi the coming of deylight ; end only a trifling loed all day. I 


deliberately selected a marine type steam engine for 160 lb. to 170 Ib. 
steam, èt practically a fixed cut-off, olthough there was g governor 
of. & sort; «nd I met the occasion of a day load, which ran from 
150 H.P. down to 75 H.P. by the expedient of letting steam pressure 
run from 160 Ib. or 170 lb. down to 80 1b. on the hojlers— down as 
low as it would go before I did any new firing. The result was it 
reduced the use of coal to 4 lb. per kilov att-hour, which would be 


_ equivalent to 24 per indicated horse-power. 


In 1908, I believe it wes, 1 made my first personal, real contribu- 
tion to the reduction of steam-power cost. Up to thet time I was. 
Then I came to the 
conclusion thet a lerge boiler would te perfectly safe and feasible ; 
thet a very lerge furnace vas desir2ble for buining bituminous coal ; 
that stokers should | ave certe'n cl e:ecteristics; ond I wes able. 
to get the financiel support to build « power-house designed for 
56,000 kw., in which the boilers and furnaces were of that type. 
[In 1912 two of these boilers were tested very liberally by Dr. 
Jecobus, and the results of those tests are in the text-books now. 
They established the very great importance of the correct adjustment 
of the furnace, and the stoker as a part of the furnace, to the pro- 
posed fuel and the proposed work. They also decided that the 
efficiency curve, of the boiler and furnace together, is a very flat 


.curve; that a range (in this instance) from 40 per cent. of the 


nominal rating to 200 per cent. of the nominal rating of the boiler, 
was entirely practicable. Theat upper limit has now been much 
exceeded. A design for long 1ange is essentially a compromise 
design. Plegse do not overlook tt at. | : 

Lastly, in 1914 end 1915, came the Connors Creek power-house, 
which represented the best I knew, and which is the occasion why 
The figures of the operating cost of that 
power-house have been given to the public. They Fave been pub- 
lished at six months’ periods, and by years, and as fer as I 
advised they have not been, for long periods and for a abe 
power-house, thus far improved upon. I know of three power- 
houses in operation and some others coming through, which should 
beet them 8 or 9 per cent. ; but their figures have not teen given 
out, end we are from time to time assured that the beating to which 
we are entitled has not yet been given to us. 

The two Tables, I. and 1I., are tabulations of the Connors Creek 
plent costs for two periods of 12 months. It is necessary to use 
figures for one year in such presentations, because of the difference 
between summer and winter costs and because of occasional tem- 
porarv aberrations of service, or of fuel, which would give excep- 
tionally good or exceptionally poor showings for shorter periods. 
It will be noticed thet the increased cost is almost entirely in the 
incree3ed price of fuel. To æ smell extent it is due to uneven quality 
of fuel, because for the lest nine months we had to burn any kind 
of cozl we could get, and 2 change from one fuel to another is always 
The other causes 
2}Tecting costs ere very decided increases in hourly rates of pay, the 
effect of which is cancelled to 2 good extent by increased output ; 
end the fect thet, during the Table II. period, No. 2 turbine was 
running without its last row of nozzles end buckets, and its steam 
consumption was thereby increased some 4 per cent. 

Note thet the stated output is kilowatt-hours metered to outgoing 
23,000-volt trunk lines, also that the stated load factor is a cus- 
tomary central station load factor based upon the maximum half- 
hourly reading of output during the period. 

Let me say this: Fuel cost is the ene figure on which comparisons 
can be made, and fuel cost must be expressed in hest units to make 
the comparison. These Connors Creek figures show year in and 
year out en epproximation of 20,000 heat units per kilowatt-hour 
with periods below and periods above it. In cases where they 
exceed the 20,000 figure, the excess is of the order of 1} or 2 per cent., 
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Table I.—-Connors Creek Plant. 
Costs per Kilowatt hour of Net Output. Twelve months ending June 30, 


1916. 
Production account. f Total Costs per kw.-hour, 
Operation : expense. Cents. Pence. 
* Nuperintendence... sonsa 816,841.40.. 0913 a C0065 
WAOS eeiam eee A gs OEE 45. O21 
Puel: Coroana saatd ota kal 197,554.76 ... W158... 00799 
MAO ra E NA, MEIR ssn = SG 
Lubricants ...uassensosserosrsosoerees. L41660... AOK n.. 0095 
Station supplies and exp'nse .... 5,002.85 ... C095 ... 09925 
Maintenance : | i 
Station buildings .................. 00s 7,786.96 0... 0096... 00030 
Steam equipment... oneens 23,826.79 0. OOD ... 09095 
Etectrical equipment ............e 3,299.50 2... O'7003 ... 00015 
Total siecesteda todos daar: $310,697.43... 0248 ... 6°1240 
Kilowatt-hour output ........ccceseesseseneeee ees 125,158,800 kwh. 
Maximum demand (3°) minute) .........ceceee eee 33,000 kw. 
Average load Wacce ccc ccc cee ccc cccecsccececcecesceseces 14,309 kw. 
Joad tactor sc ceacecatccuteciecesives ciseecassobeckenein 40°9 
Coal per kw.-hour—lhs. .... ec cceeeecee scence ees L44 
B.T.U. per kw.-hour civics cssscatearicvcvenasoavectes 19,700 


Tablo II.—Connors Creek Plant. 


Costs per Kjlowatt-hour of Net Output. Twelve months ending June 30. 
1917. 
Production »°count. Total Costs per kw.-hour. 


Operation : éx pence. Cents. Pence, 


Superintendence.........ceceeceeeeeee $21,756.67... 0-10... 0-0050 


Wages essas eee esecccccecececceseess 98,710.84 ... 0:947 2... 0:0235 
Fuel nre ack EIE RALNSR 503,447.63 ... 0-240 ... 0:1200 
WAC OE a oersten a aa e easa O51 ...0 woo 

Lubricants 20.0 co.cc. cece cee eeeeeeees 1,193.73 ... O-OOL ... 0:0005 


Station supplies and expense .... 11,096.28 ... 0-005 ... 0-0025 
Maintenanre : 


Station buildings .................006 22,174.19 ... O-O1L ... 0:0055 
Steam equipment.................... 40,353.83 ... 0:019 ... 0:0095 
Electrical equipment. ............4.. 2,939.75 2... OOOIL ... 0-0005 
Total aansen $701,573.43 ... 0-334 0:1670 
Kw.-hour output ............ ccccecececesenesceeee e ee. 210,039,700 kwh. 
Maximum demand (30 minute) essees 50,000 kw. 
Average load 3 iicscccenaensswadasdegambissckesadanetses 23,909 kw. 
Load (aC tts Acct edhe sees crates Acheter denon cada 47-8 
Coal per kw.-hħhour—lbs, oo... cece cec ese eeu eee een 1-52 
BTU. ner Kw hour s wiccc ca Miawieteadece aateotes 20,040 


i 


and when they get below it, it is at very favourable scasons of the 
‘year. They are the best which can be done with the present Lmite- 
tions of that power-house. . 

The house is of @ design, and a selection of machinery, of the 
years 1913 and 1914. It is not completed. When completed it 
will do a little better. The reduction of losses by radiation from 
the boilers proper is so extreme that the boiler room must be heated 
in winter for the firemen. The turbines are essentially 12 lb. per 


kilowatt-hour machines, and are habitually operated at their best: 


points, say 114 on test conditions; but we do not rate them at 
that. 

The particularly interesting feature is the arrangement mede for 
getting the most out of the steam used by auxiliaries; and here 
begins what I might call Chapter 1 of Instruction, as follows :— 

Heat Balance.—You shall not throw heat overboard beyond 
what you cannot save, and you shall get as much power out of all 
the steam you make as is possible. 

In electrical heating units you use electricity because of elec- 
tricity’s other merits—not for its thermal efficiency from fuel to 
work. And its large use proves that wise men are willing to pay 
for those other merits, and that fuel economy is not the only thing 
to consider in industry. Put me down as saying that where electric 
heating, electric steel making, electric reduction of ores—thet where 
these things are used, and the origin of the electricity is in fuel, you 
are absolutely applying that heat wastefully considered as an appli- 
cation of heat, and the wastefulness is hopeless. The loss over- 
board in the condensing water is the big loss. All other losses, 
such as stack losses and radiant losses from boilers and engines, are 
minor in comparison. 

The losses in auxiliaries have been very great. Originally they 
were driven from the main engine. The next style of auxiliaries 
was in the use of separate direct-acting steam pumps, which were 
popular improvements in pumping devices ; and we kad the theory 
propounded that inasmuch as these were always operated with a 
closed heat cycle, the steam used in those auxiliaries was not a loss, 
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but the heat therein wes wholly returned to the system. That was 
true, but the heat was returned without removing anything like the 
amount of power which should Lave been removed. 

The Connors Creek auxiliary plan, which as far as I am aware 
was not preceded by and certainly not taken from any earlier 
design, but. was one of my own sketches, made in 1912, is to operate 
the auxiliaries by electric drive from a separate turbo-generator, 
exhausting into a condenser whose temperature is controlled accord- 
ing to the requirements of the feed-water; that is to say, you run 
è seperate electric generator of comparatively small size, and from 
that vou drive your auxiliaries (except a steam turbine feed pump) 
and the exhaust from the turbine of that generator goes to lest 
your feed-water to the economical temperature. That eccnomical 
temperature being settled by other considerations, you get from 
the steam which goes to supply your auxiliaries all of the possible 
power and likewise all of the heat; and your auxiliaries have the 
great convenience of the electric drive. 

At Connors Creek we have a method which is capable of various 
and numerous changes. In our last sketch the feed-pump is also 
made electrical, with a standby steem feed-pump to meet occasional 
conditicns. The combinations possible are legion. I could talk 
to a mechanically interested audience at least three hours on this 
subject. Right there let me say that all-steam drive of auxiliaries 
must be wrong ; and all-el-ctrie drive usually is wrong. The correct 
choice lies between the two. 

Let me sav’ about Connors Creek, there is no economiser there; 
that is è commercial proposition. The use of the economiser 
would unquestionably save 4 per cent. of the heat units; and 
commercially, under the conditions of coal cost as they were two 
or three vears ago, it would not pay. If put im, the economiser 
would better the economy 4 per cent.; then the turbines could he 
replaced by similar machines 4 to 5 per cent. more efficient ; and 
with the heat .balance betterments we can see,’ we would pick up 
l or 1} per cent. more; that is to say, we could reduce the’ present 
20,000 heat units per kilowatt-hour to 18,000. That is an entirely 
practicable figure at present without going into new designs. There 
are certain ways whereby a still lower annual heat cost could be 
obtained in practice, and they are commereial, such as improved 
load factor. i 

Let me sav also there is a difference between summer and winter 
efficiency, as in winter’ you haye a much better vacuum. On the 
other hand, if you over-cool your condensate you are losing too 
much heat overboard. 

Now the total cost is the fixedcost plus operating. Now, as to 
the capital cost, a fixed or first element—the capital cost of the 
Connors Creek plant, for the first units, is between $50 and 
S60 per kilowatt. If you buy land for 300,000 kw. you must 
pro-rate that over the proposed investment. 

Let me say 2 word here about depreciation. Now, the deprecia- 
tion conditions are really affected by an electrochemical load. 
Depreciation, save and except “obsolescence,” is higher with 
higher load factor. Depreciation will be some function of-use, 
and a high load factor will obviously mean a higher rate of depre- 
ciation.” That should be remembcred in figuring costs of any purely 
electrochemical plant. 

Now, assume we have the problem put to us by some of your 
members, that you want a power plant, the object being low total 
cost of power, and you have some choice of location. The first 
thing to consider is how the location may affect the power plant. 
and that leads to discussion of those non-engineering problems I 
spoke of earlier. 

With electrochemical industries, of course, you must consider 
your raw material and your markets. You must have good ship- 
ping points; you must have fairly good labour conditions, ke. 
These conditions would Fave a large influence in determining the 
location ; and if you leave us free to transmit the power over from 
a satisfactory location to the power plant—if that condition be 
in the premises of this discussion, we can. forget these considera- 
tions for the present and consider one location against another as 
reflected in design. 

Take item No. 1—the fuel cost. If the load factor is of the 
order of 90 per cent., fuel cost will be the most important thing 
to consider. In connection with fuel cost you must consider the 
certainty of the supply—that it will not be interrupted. 

Then you must Fave plenty of water. The quantity of water 
used by a big steam turbine plant is something you do not conceive. 
A plant of 100,000 kw., operating at 50 per cent. Icad factor, will 
require to pass through its condensers approximately the same 
amount of water as will be used by a mixed residential, industrial 
and commercial community having a population of 750,000 people- 
Therefore, the water supply is the next thing to consider after è 
good supply of fuel. You must-locate on navigable rivers or streams 
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or on the Great Lakes. Cooling towers are devices you must for- 
swear if you are working for maximum efficiency. One of the appro- 
priate places for a cooling tower is in the dry South-west, where the 
rapid evaporation in an exceedingly dry atmosphere cools the water 
sufficiently, and the night chill gives you a fair start the-next morn- 
ing. To locate a big plant on a country duck pond is foolishness. 

The next consideration of importance is the labour conditions. 
Power-house labour is changing its character very much. There 
was & time when the power-house got all the incipient geniuses ; 
that was a mistake. But the day has come for brains, and they 
are being secured. To-day the power-house employces expect good 
pay and good environment. \ | 

These things balance up. Low fuel cost can be offset by poor 
water supply. It is better to go a little further away from the coal 
to get better car service and so on. The next thing is whether you 
will locate close to your load, or will transmit. 

Now, transmission is expensive. It has a very definite measure 
as to its capacity and a high figure as to its unit cost. The right- 
of-way of your transmission lines is an item of high cost. The line 
loss may be a high cost. Some interesting figures were obtained 
when I was asked to furnish the comparative American costs of 
electric transmission of energy from ccal mines egeinst railroad 
movement of coal, for comparison with possible English costs, with 
an assumed line loss of 15 per cent. The preliminary result of the 

comparison is that England cannot move energy by freight tiain 
as cheaply as by electric transmission lines, while American freight 
trains hauling short tons of coal at something like one-third of a cent 
per mile can move it more cheaply than the transmission lines. 
There you see how you must balance one thing against the other. 

Again transmissions are not utterly reliable. You must telence 
permissible unreliability against costs. 

The distribution loss is of the order of 20 per cent. total. 

As to generating costs with present practice, 19,000 heat units 
are entirely practicable. The other operating costs are of the 
order of one-tenth of a cent per kilowatt-hour. You can figure the 

` cost of your 19,000 heat units, plus one-tenth cent.— and you might 
note that 17,000 heat units is possible, without any radial departure 
from present methods or materials. - 

What is the possibility of higher steam pressures? I speak of 
preasure above our present 250 to 300 lb. If you get to considerz- 
tion of the fact that you are working with high tangential velocities 
in the turbines, and talking of pressures of 300 to 400 Ib. per square 
inch, and temperatures of 700 Fehrenheit and upward; if you 
consider that these pressures and velocities end superheats and 
temperatures are all present—you will realise that the selection 
and production of suitable materials of construction is a problem. 
I am told no steel manufacturer will guarentee enalysis or qualities 
of steel at the present time. If that is true the ideal turbine will 
have for the present to be a thing to be dreamed of and not built. 
The technical difficulties are solely those “of meterials. The com- 
mercial reasons are likely to keep us under 300 1b. steam pressure 
and under 700 Fahrenheit, for total steam tempereture, for some 
time to cOme. 

Pulverised coal must be aonsidered in eny new design. It is 
first class now in big locomotives because of the impossibility of 
fring by hand the present big machines. There is œ better control 
of the air mixture ; and you cut off your fuel, and that is the end 
of it. It may permit the use in power plants of coals which now 
work very badly in stokers. Please remember that coel is not 
elways coal; it is sometimes an-invention of the devil, which 
should be called by anather name. Coal that works into a kind of 
molasses candy is an exasperation, and not & fuel. Coal that 
fluxes down your furnace walls, and coal that must bave acid 
furnace brick or basic furnace brick—the ċoal for one kind of fire 
brick may be the worst kind of coal for another kind—these mey 

ealt with by pulverisation. 

Now, the whole question of pulverised coal turns upon the poin 
that it may make coals useful, which with stokers of the present 
time are not useful, and thereby may reduce total power cost. 


he big point is to adapt the plant design to the fuel you are going 
use, 
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The Labour Outlook.” 


(BY OUR LABOUR CORRESPONDENT.) 


Works SCHOOLS. . 

The Education Act has introduced the possibility of another bone 
of contention in industry. The way of industrial peace is hard 
enough as it is without any further complications. 

It came to pass for some reason or another— perhe ps the shortage 
of school accommodation or perhaps with a view to winning the 
support of certain groups of employers—that Mr. Fisher agreed to 
recognise ‘‘ works schools ” as continuation schools. 

Under the new Act, boys and girls between the ages of 14 and 16 
(and after seven years between the ages of 14 end 18) are compelled 
to attend classes in the daytime for a total of 320 (or it may be 2&0) 
hours per year. It will be possible for employers tọ open schools 
in their own works for youths and girls of continuation school aye. 
Pioneer employers have in the past voluntarily provided educational 
facilities for their juvenile workers, and little exception has been 
taken to it. But the new development is a different matter; and, 
though protests have as yet only been made here and there, it cer- 
tainly appears that the question is likely to cause trouble in the future. 

There is a strong and growing opposition amongst organised 
labour against employers gua employers stepping outside their | 
economic functions end becoming general providers of social ameni- 
ties and amusements. In general, though there may be exceptions, 
the firms which have done most in the way of providing cricket 
fields and so forth are to be found in the lesser organised trades. At 
the bottom, the workmen feels that houses and social amenities 
ought to be supplied by other agencies than the firm for which he 
works. His argument is that the motive is either philanthrophy or 
profits; he dislikes the former, and regards the latter motive as 
another means of ‘“‘ exploitation.” There are many employers, too, 
who feel that workpeople ought to provide their own sports grounds 
or use public grounds, and some who are not disposed to fall in with 
the housing policy which employers are taking up. 
~ The workman’s objection to a “tied” house provided by tke 
employer may be applied to works schools. There are locel authc- 
rities whose business it is to provide education. They are uncer 
public control. Why, then, should the employer go to tke trouble 
and expense of providing it ? The answer is either because he is a 
philanthropist or because it will pay. Organised labour will decline 
what they will call “‘ charity,” partly because they dislike it, and 
partly because there are publicly provided schools which their 
children are entitled to attend. On the other bend, the trade 
unionists will not be anxious to assist the employer to profit out of 
their own children by means of education which is not directly under 
public control. They will in time, moreover, begin to suspect the 
education which is provided by the ‘‘ works school’ as they already 
in so many quarters suspect technical education. They may be 
wrong, but they will take a good deal of convincing that the education 
of juvenile workers is not to be carried out more in tke interests of 
the employer than in the interests of the young people themselves. 

Further, though it is true that a boy or girl cannot be compelled 
to attend school at the works in which he or she is employed, it would 
seem that, as the employer could dismiss on some ground or another 
a young worker who refused to do so, attendance at the works school 
would in practice become a condition of employment. In other 
words, the employer, and not the parent, would determine the school 
of the juvenile worker and the kind of education received. Not only 
so, but serious complications would arise in the case of an industrial 
dispute resulting in a stoppage of work. If a strike or lock out 
occurred the juvenile employees attending a ‘‘ works eckool”’ would 
be placed in an uncomfortable predicament. It is unlikely thet 
the trade unions involved in the dispute would tolerate the atten- 
dance of the younger workers at the works. On the other hand, if 
the latter failed to attend according to requirements of the scheme 
under which they ceme, they would be infringing the law. In the 
event of a dispute on a hnationel scale in an industry where the 
employer had adopted a policy of supporting ‘‘ works schools,” the 
number of juveniles temporarily deprived of educational facilities 
might be considerable. If the position is going to be that con- 
tinuation education depends on industrial peace, one can only say 
that that is not what Parliament intended. 

It would have been better had the right not been given to regard 
“ works schools ” as continuation schools within the meaning of the 
Education Act. But, the situation being what it is, employers will 
be well advised to consider the pros and cons carefully before com- 
mitting themselves to a policy of school provision. If they decide 
in favour of it, then they should discuss the matter frankly with the 
trade unions concerned. l 


* We do not necessarily endorse the views expressed by our Corre- 
spondent,—Eb. £. 
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The Ultimate Economy of 
the Power Station. 


During the last few years there has been more than one 
discussion on the consumption of coal that may be expected 
in stations equipped with reasonably large turbo-generator 
sets, by which we mean sets of 10,000 kw. and upwards. 
Of course, In such estimates it is no longer sufficient to deal 
in terms of coal, which may vary very considerably from 
one locality to another. We have reached a stage where 
greater accuracy in our terms is necessary, and where it is 
only possible to make true comparisons on the basis of 
thermal units. Such figures have been given from time to 
time, but they are sometimes confused as to the basis of 
comparison and more often than not they depend upon 
test results or upon guarantees given by manufacturers. 
There is, however, a very great difference between test 
results and actual running results from one year’s end to 
another. It is the latter which are important, and un- 
fortunately those who are responsible for the most efficient 
stations in this country are inclined to keep the actual 
results obtained to themselves. 

It is, therefore, with more than usual interest that we 
have read an Address given by Mr. ALEXANDER Dow, 
President of the Detroit Edison Co., to the American 
Electrochemical Society, in which he deals with the pro- 
duction of electricity by steam power, giving in support 
of his views the results obtained at the Connors Creek 
power station. From these results, which are given on 
another page, it will be seen that year in and year out an 
approximation to 20,000 B.Th.U. per kilowatt-hour into the 
feeders at the switchboard is obtained. The load factor 
in the first record was 40-9 per cent., which, although good, 
iss by no means very unusual in these days, and in the 
second record this has risen to 48-7 per ceht. Still higher 
load factors will, no doubt, cause some improvement. The 
total capacity of the plant, according to recently published 
information, 1s 60,000 kw. The turbines are described by 
Mr. Dow as essentially 12 lb. per kilowatt-hour machines 
and are habitually operated at their best points, which would 
correspond, say, with 114 lb. on test conditions. The plant 
was erected in 1914-1915 and, therefore, it must be admitted 
that these results have been obtained under perfectly 
commercial conditions without utilising any special de- 
vices that may have been developed in the meantime. 
Moreover it is an interesting fact that the equipment in- 
cludes no economisers. If these were used, Mr. Dow 
expresses the view that the figure of 20,000 B.Th.U. might 
be brought down to 18,000. At the time, however, when 


this plant was laid down the inclusion of the economiser | 


was not a commercial proposition ; in other words, we 
presume that the price of fuel was very low. 

Mr. Dow lays emphasis upon the great losses which may 
occur through auxiliaries. In his opinion, an all-steam 
drive of auxiliaries must be wrong and the all-electric 
drive is usually wrong. The correct choice must lie between 
the two, and we think this view will be generally admitted. 
At Connors Creek the plan adopted is to operate most of 
the auxiliaries from a separate turbo-generator exhausting 
into a condenser whose temperature is controlled by the 
requirements of the feed water. In this country the 
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custom has developed of driving the condenser plant by 
means of small steam turbines. The object in view in any 
case is to reduce, as far as possible, the enormous quantity 
of heat which unfortunately passes to waste in the cooling 
water, and with tbis end in view the system must be 
considered as a whole. 

In Mr. WiLson’s address to the Association of Engineers- 
in-Charge, which we published last week, an efficiency of 
16 per cent. is mentioned as the higher of two limits. We 
believe there are some stations in the country which are 
doing somewhat better. On the basis of 20,000 B.ThU. 
per kilowatt-hour the efficiency is over 17 per cent., and if 
this can be brought down to 18,000 B.Th.U. the average 
thermal efficiency becomes over 19 per cent. Mr. Dow 
expresses the view that the latter figure is an entirely 
practicable ene at the present time without going into new 
designs. If further developments are borne in mind still 
lower figures can be obtained. Meanwhile it would be well 
for our engineers to assure themselves that they are 
approaching even the lower figure given by Mr. Dow, and 
that they are not running at seriously lower efficiencies 
which are by no means Justifiable. 


Review. 
— ~ 


Telegraphy, Aeronautics and War. By (‘HaRvEs Briaut, F.R.S.E.. 
(Constable & Co.) Pp. xi.+407. 16s. net. 


The author of this volume occupies a prominent position 
as an authority on telegraph questions ; previous to the out- 
break of the war, he had read a number of Papers, before 
Important bodies, advocating a reduction of the telegraph 
tariff between the various parts of the British Empire, and or 
cognate matters. Mr. Bright has, at various times, also con- 
tributcd many articles to the leading pericdicals on questions 
affecting, inter alia, cable communications, the administration 
of Imperial Telegraphs and the cable censorship. He has 
during the war prepared a number of memoranda on cable 
and wireless communications and other telegraph subjects 
for the information of the Dominions Royal Commission, the: 
War Office, the Foreign Office, &c. 

- Mr. Bright’ s name has, in more recent times, come before 
the public in connection with aeronautics ; he served on the 
Committee appointed in 1916, under Mr. Justice Bailhache's 
chairmanship, to enquire into the Administration and Com- 
mand ‘of the Royal Flying Corps. As a member of that 
Committee, he preparcd * Additional Recommendations.” 
and certain supplementary memoranda relating to aeroplanes, 
aero-engines, &c., which form part of the Final Report of the 
Committee in question. 

The volume under notice contains reprints of the Papers 
read by Mr. Bright, prior to the war, before the London 
Chamber of Commerce, the Roval Society of Arts, &e.: re- 
prints of the articles contributed by him recently to the 
“ Empire Review,” the “ Quarterly. Review.” the *“ Nine- 
teenth Century,” the “ Saturday Review,” &c.; the “ Addi- 
tional Recommendations ” and the memoranda prepared by 
him in connection with the Final Report of the Royal F lying 
Corps Committee, 1916. The’ foregoing Papers, articles ‘and 
memoranda are preccded by an “ Introduction,” in three 
‘sections, devotcd to War, Aeronautics and Telegraphy res- 
pectiv ely. In the volume are also included addresses, entitled 

‘ A Nation's Awakening ” and “ Nothing as Usual,” delivered, 
during the war, by Mr. Bright to his own village (Leigh. Kent),. 
as well as in other parts of the country on behalf of the Victoria 
League. A useful table giving approximate cable distances 
from London to various important centres, and the ordinary 
rate for cablegrams thereto, and a Telegraph Ma p* of the W orld 
complete the volume. 


~ 
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* "he publishers ; will shortly beine position to supply copies of e mèp 
showing not only the world’s cable system bu: also (1) both psst and 
present wireless stations, ond (2) suggested eir stations, 
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In the War Section of the “ Introduction ” Mr. Bright 
makes a rapid survey of a wide field keginning with “ Our 
Aims,” and ending with the `“ Lessons of the War.” In the 
Telegraphy Section of the “ Introduction,” many questions 
of commercial, political and military importance in relation 
to cable and ` wireless ” are touched upon, and at p. 72 of the 
volume, Mr: Bright sums up, under the heading © Recommen- 
-dations,”” his articles of faith, so to speak, on telegraphic 
matters. Many of these matters are fully discussed in the 
Papers and articles, which appear in this volume. 

Chambers of Commerce of practically every important town 
in the United Kingdom have strongly supported Mr. Bright's 
proposals for the provision of a system of All-British cables, 
their object being'to improve and strengthen the Inter- 
Imperial telegraphic network of the Empire strategically and 
commercially. There are many other questions dealt with in 
this volume, however, in relation to which there is not likely 
to be the same unanimity of opinion in business and other 
circles; many people will probably demur, for instance, to 
effect being given to the reiterated proposal that a part of the 
cable system at present owned by British companies should 
be nationalised. A similar proposal met with little support 


when Mr. Bright read his Paper on “ The Administration of | 


Imperial Telegraphs ” before the Royal Society of Arts in 
the summer of 1914 (vide discussion at pp. 189 et seq., of the 
volute). Since the outbreak of the war the public has been 
brought into close contact with Government Departments 
at many more points than was previously the case; the 
result, judging by the attitude of the commercial community, 
seems to have been to strengthen, rather than to weaken, its 
Opposition to governmental control of matters of vital interest 
to the industries and commerce of the country—in this category 
cable communications naturally fall. ` 
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Mr. Bright is inclined to be somewhat impatient with those 
who cannot see eye to eye with him on this point. Whilst 
admitting the desirability of the introduction of ordinary 
business methods into the public services, his view is that 


_ © The arguments for State control are not, however, affected 


in principle by the need in Government Departments for men 
with business training and methods.” He considers the two ° 
questions as quite distinct ; this may be so. It is under these 
circumstances, however, that it has proved so difficult to 
persuade the public that undertakings, which are now being — 
efficiently conducted by private enterprise, should be trans- 
ferred to the State in order to satisfy some theoretical require- 
ment, sound or unsound, in relation to their control and 
management by Government officials. It is by practical 
results, affecting its pocket, that the public has ever been 
wont to judge a situation; therefore when its attention is 
being repeatedly drawn to the conspicuous failures in the 
handling of important matters by the State, as, for example, 
that of the Imperial Wireless Chain (a subject which recently 
came to notice again, this time in the Law Courts), a Chain 
concerning which Mr. Bright makes more than one reference 
in his book, it should be no matter for surprise should the 
public evince a decided preference for the marfagement and 
control of public utility services by private companies instead 
of by Government officials. 

The questions discussed by Mr. Bright in this volume are 
of equal interest to the technician as to the commercial 
man, the politician and the soldier; many of them contain 
problems awaiting solution in the immediate future. The 
volume will prove a useful source of information to those 
interested in Inter-Imperial ;Telegraph problems and those 
allied thereto. 
W. A. J. O Meara. 
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Industrial Goal Economy.” 


By D. WILSON. 
(Concluded from page 540.) 


7. Coke Fuel.—There has been far too much prejudice in the past 
in connection with the burning of coke fuel. Ona hand-fired boiler 
a distinct thermal advantage is cbtened by using coke, since the 
hydro-carbon loss which immediately follows the firing of bitu- 
minous coal is absent. With many types of mechanically-fired 
boilers this advantage does not occur, bu® in both cases the use of 
<oke fuel is limited by the quantity which can be consumed per hour 
on a given grate area and with a given draught. On many boilers 
where the draught is insufficient, steam jets have been applied with 
fairly satisfactory results, but in such cases it is very necessary to 
ascertain accurately the amount of steam used in producing this 
extra draught. . . 

Mechanical stokers have been designed for burning coke fuel 
alone, and firms are now assisting the coal situation by burning a 
percentage (from 5-50 per cent.) of coke fuel mixed with coal. 
The London County Council arè now consuming considerable 
quantities of crushed coke on chain grate mechanical stokers. 
In one section of the plant they are burning coke fuel alone; in 
another case coke fuel mixed with coal on the ` Sandwich ”’ system. 
I believe that the London County Council engineer hes succeeded 
in burning a half-and-half mixture of coal and coke in this way, 
without suffering any appreciable decreage in output. There is 
still a considerable surplus of coke breeze available, and every 
engineer should try to burn some quentity of this fuel even if this 
Means some inconvenience. . 

8. Calorific Values.—Every engineer should attempt to ascertain 
ithe calorific value of the coal which he is using, otherwise it is quite 
impossible to intelligently consider efficiency results. In America 
it is common practice to buy coal on the B.Th.U. hasis, and I hope 
that eventually all coal in this country will be purchased in this way. 
Every power house should possess a calorimeter, and the necessary 
apparatus for obtaining the proximate analyses of coal, or establish 
a B.Th.U. record of the coal used by sending samples regularly to 

some recognised. testing laboratory. If this cannot be done the 
approximate ‘“‘ Litharge ” method may be applied. 


* Abstract of an address to the Asse ciation of Engineers-in-Charge: 


9. Efficiercy.—It is practically impossible to obtain even a fair 
approximate estimate of the efficiency of industrial firms due, firstly, 
to the absence of the necessary data itf many cases, and secondly, 
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ADJUSTABLE PARTITION PLATE FIixep IN HOPPER OF CHAIN-GRATE 
STOKER TO FEER COAL AND CoKE INTO FURNACE IN Distinct LAYERS. 


to the difficulty in equating the numerous factors involved. . A rough 
guess of 50 per cent. boiler efficiency would certainly not be too low, 
and as a modern boiler unit complete with stoker, super-heater-and 
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economiser will give a combined cfficiency of at least 80 per cent. 
on test, the margin of difference between test conditions and actual 
working conditions should be explored. Firstly, there is the ques- 
tion of incomplete design. - There are many boilers installed without 
stokers, super-heaters or economisers. Secondly, there is insufficient 
supervision, and it should be possible to bring up the average efti- 
ciency of the boiler house to a figure more closely approaching that 
-of the test conditions. 

10. Feed-water Temperatures.—Speaking generally, 1 per cent. 
of fuel is saved for every 11 deg. rise in the feed-water temperature, 
provided the heat producing this rise in temperature would other- 
wise be wasted; yet in many works heat is being thrown away 
which could easily be recovered for heating the water. The exhaust 
from at least a portion of small auxiliary plant, should be directed 
through an oil separator, to the feed-water tank, rather than to a 
condenser, until a maximum temperature of, say, 200° F. is obtained. 
In the case of reciprocating engines, it is often more economical to 
give the feed-water temperature first consideration, in preference 
to high vacuum. 

In conclusion I wish to say a very few words about my mission 
with the Coal Controller. In a free country such as ours, we all 
detest the necessity of Government control, and I am sure that no 
one detests this necessity more than Sir Guy Calthrop. One of his 
many functions is to see that as far as possible the available supplies 
are distributed to the best advantage. The Controller has always 
been most anxious to reduce inconvenience to a minimum. Every 
technical complaint received by the Controller has received most 
careful consideration. The coal economy campaign has only been 
in operation for a short time, but the prospects are hopeful. It will 
be necessary to investigate 36,000 cases. Out of 364 works visited 
during the first few weeks a saving of 106,000 tons per annum is 
estimated. We do not look upon the scheme of procedure as ideal, 
but we have been guided by the fact that whatever is done, must be 
done quickly. Four hundred engineers have very kindly given 
their pert services voluntary. Each will visit a group of firms 
within their local radius, reporting to headquarters any evidence of 
inchiciency and answering a detailed questionnaire which has been 
specially drafted for the purpose. We would naturally like to see 
experts or economy committees appointed for cach separate in- 
dustry, but the war would be over before we could establish such 
an organisation. We have therefore endeavoured to cast over the 
whole country an economy net, having 2 lerge mesh in order that 
it may be operated quickly. I expect from this step a saving of 
several million tons. 


APPENDIX I.—Litharge Method of Coal Testing. 


Weigh out 1 gramme of fincly powdered dry coal, thoroughly mix 
with 60 grammes of pure litharge and about 10 grammes of ground 
glass, Place in a Battorsea clay crucible, and cover it with a laver of 
common salt. Fire te a bright red heat in a boiler furnace, or similar 
source of heat, for 15 to 20 minutes. After the crucible is cold, break 
and extract the lead button that remains. The weight in grammes, 
of the lead button, when all slag has been removed, multiplied by 483 
gives the calorific value of the coal in B.Th.U.’s per lb. The constant. 
483 ig obtained from the equation C4+2H+4+3Pbo =CO,+ H.04+3Ph, 
wnence we see that ane part of Cand H reduces 44:3 parts of Pb. The 


calorific value of H is about 62,000 B.Th.U. per lb., and carbon is about — 


14,560 B.Th.U. per lb. The calorific value of a mixture of Cand H in 
the proportions given by the equation is 21,350 B.Th.U. per lb., that is— 
44-3 grammes of lead represent 21,350 B.TH.U. per lb., 
i.e., One gramme of lead gives 483 B.Th.U. per Ib. 
The various assumptions made and calculated are not strictly true, 
but the errors cancel cut to a great extent. 


APPENDIX II.—Method of Determining Approximate Efficiency and 
Evaporation of a Boiler without Measuring or Weighing Water or 


Steam. 
FORMULA. 
_ T,—-Te l 
0-35 x ——— ]+R=°; Loss 
CO, 
Where— i 


T, ~= Temperature of gases leaving boiler. 

T, = Temperature of air in boiler house. 

CO, = Percentage of CO, in gases (at point T,) as determined by 
Orsat set or ('O, recorder. 

R -Radiation and other losses taken at 5 per cent. 


Deterioration in German Iron.— According to information 
given in German metallurgical journals, the quality of iron 
has suffered much deterioration since the war. This is attri- 
buted to the shortage of pig-iron, necessitating the use of 
large quantities of scrap. One common fault is a high sulphur 
contents giving rise to cold-shortness. This defect is said 
to be due to the use of inferior varieties of coke. 
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Correspondence. 


an 


EMPIRE WATER POWER DEVELOPMENT. 
TO THE EDITOR OF THE ELECTRICIAN. 
Sin: Whatever the object of the writer of the article under 


the above heading in the * Times ” Engineering Supplement 
for October was, the fact is a complete condemnation of the 


capabilities of British engineers to at present deal with hydro- 


electric propositions. 

Untold injury is done to the British engineering profession, 
and to the manufacturing industries of this country, by articles 
of the character mentioned. The effect would be bad enough 
if the reading were confined within the shores of this country, 
but such articles are widely read in the British Overseas 
Dominions, the Indian Empire and the Crown Colonies. It 
is a stultification of British engineers, and an advertisement 
of the assumed capabilities of engineers of other nationalities 
without the slightest justification in fact. 

‘Within the British engineering profession there are engineers 
capable of dealing satisfactorily with all the hydro-electric 
propositions ever likely to come forward, either in Great 
Britain, Ireland, the Overseas Dominions, or any other country. 
If a bona fide application were made to me to provide engineers 
capable of carrving out the five projects suggested by the 
writer of the article, I could at once name five British engineers, 
each of whom would be thoroughly competent to satisfactorily 
carry out any hydro-electric propositions, whatever its dimen- 
sions might. be. : | 

A great deal is heard of the “ Hidden Hand `° working in 
the interests of Germany. British engineers would do well 
to discover and amputate the “ Hidden Hand ”’ which upon 
every conceivable occasion seizes the opportunity of dis- 
crediting their profession, 

In my judgment the writer of theserticle displays lack of 
knowledge when he ignores the fact that the water powers 
of this country have largely remained undeveloped owing to 

l. The strangulating effect of the Board of Trade and 
other regulations, 
and 

2. The impracticability until quite recently of trans- 
mitting energy long distances due to the backward de- 
velopment of the high-tension side of the proposition. 

My personal experience in carrying out hydro-electric 
schemes has not been exceeded hy any engineer of other 
nationality. E 

I enclose my card, and subscribe myself 

London, Oct. 28. “ BRITISH ENGINEER.” 
INDUSTRIAL COMBINATIONS: 

ABUSES. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: A considerable amount of approbium has in the past 
been levelled against all forms of combines, syndicates and 
trusts, and although such feeling may have been justified in 
many instances, it is well to remembe: that it has been mainly 
because of such doubtful business methods as attempting to 
defeat competition and to corner markets by selling below 
cost, and: then subsequently raising prices to an exhorbitant 
degree. 

While this is much to be deprecated, one cannot resist 
from the observation that these sordid questionable methods 
are by no means the monopoly of the large combinations, 
for they are being followed, or at least attempted every day 
by individual manufacturers and traders in the ordinary course 


THEIR USES AND 


of their business.. Usually, however, it is winked at by an 


indulgent public, but when practised by a more powerfu 
olganisation, probably comprised of, say, half a dozen in- 
dividual manufacturers linked up together, it is forthwith 
labelled unjust, autocratic and oppressive. 

I mention this, not as justification of the principle, but 
merely to show both the fickleness and shallowness of much 
of the public opinion that exists. 
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The -policy undoubtedly represents nothing more than 
oppression and extinction of the small man by the mere 
weight of capital, which is not only unfair to a degree, but is 
inimoral and a prostitution of all the best ideals of business. 

Combines and syndicates based on economic principles and 
organised so that all the firms taking part are linked up as 
one huge producing and distributing machine, with every 
department administered by a specialist, who brings to bear 
on his particular sphere of activity the highest form of 
scientific business training coupled with true initiative—are 
surely of more value to the community than dozens of small 
firms acting independently of each other, with departments 
administered and managed in “any old way” by people 
who are square pegs in round holes, and do not possess 
any useful knowledge and ability of a specialised character 
whatever. 

Such a state of affairs undoubtedly exists to-day in many 
of our industries. It creates overlapping of effort in every 
direction, resulting in an enormous waste of eaergy and labour 
which, with but little administrative ability and co-operation 
on the part of the leading representative firms in each industry, 
might be directed into channels of greater usefulness—thus 
removing a great source of weakness to the economic life of 
the nation and considerably adding to the material wealth of 
the country, which would quickly enable us to unload the 
burden of our huge national debt. 

Most misconceptions that cling around combines and 
similar forms of commercial enterprise are undoubtedly due 
to narrowness of view and blindness to many of their different 
forms ; therefore, no one should condemn syndicates of msnu- 
facturers unless they have good and sound reasons for so 
doing. They should first examine the principles on which a 
combine has been or is about to be formed, and also the policy 
of its general administration. If its formation is considered 
to be mainly for price maintenance and the elimination of 
competition by unfair oppression of capital, it will result in 
nothing more than enrichment of the few at the expense of 
many, and then, I say, public opinion should be strongly 
opposed to it and fight against it tooth and nail, but if, on 
the other hand, exan ination clearly shows that a syndicate 
is based on economic principles, and is designed to eliminate 
outside competition, purely by methods of efficiency ənd 
superio: organisation, then it Should meet with the support of 
every right-minded individual as an acquisition of tremeadous 
value to the State.—-I am, &c., 


Birmingham, Oct. 16. Howarp F. Siva. 


Goal Economy Campaign. 


EFFECT oF OFFICIAL INSPECTION. 

The results of the industrial coal economy campaign are becoming 
apparent. From all parts of the country and from all classes of stcam 
users the Coal Controller daily receives letters announcing improvements 
of plant; consequent decreasc in coal consumption and appreciation of 
the advisory work of his Department. 

For the purposes of this effort, which is wider the charge of the 
Technical Department of the Coal Control, the country is divided into 


areas and districts cach with its engincer, wnose function is to visit | 


works, to consult with and advise the management how to secure efti- 
cient working, so as to cut down the coal consumption. There are 40) 
engineors engaged in this work. In the United Kingdom there are 
between 40,000 and 50,000 steam users. Of these 6,800 cases have 
been i de for attention, and the process gocs on at the rate of 1,400 
a week. 

The principal directions in which fuel economy is being cf cted are 
by the improved lagging of boilers and steam pipes, repair of defective 
brickwork in boiler flues, attention to leaky pistons and glands and the 
utilisation of exhaust steam for heating purposes; and of the hot flua 
gases for heating boiler feed water. The use of unnecessarily high grade 
coal for steam purposes is a prolific source of waste. This, to an extent 
which represents a large aggregate saving, is being remedicd by the cm- 
ployment of lower grade coal, thus rcleasing the bettcr qualitics for 
other purposes. | 

The small steam users who are using an excessive amount of steam, 
and consuming an excessive amount of coal, are receiving special atten- 
tion. In many caseg, where it has been possible to secure the plant, 
substantial ceonomies have becrn made by the substitution of electric 
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motors or gas engines for small steam eagines. One large establishment 
estimates a saving of 40 tons of coal per week by means of electrification. 

The estimate and aim of the Tec::nical Department is that, without 
any genoral scrapping of old, and installation of new, plant, a saving of 
5,000,000 tons of coal por annum is practicable, provided that the 
economy movement has the activo support and co-operation of all who 
work steam engines, from the managing dire:tor to the fireman who 
feeds the boilers. ° 


Electricity Supply on the North-East 
Goast. , 


As announced in our last issue, the Parliamentary Committee of 
Newcastle-on-Tyne Corporation has issued a report on the proposals 
embodied in the interim report upon electric power supply in Great 
Britain of the Coal Conservation Sub-Committee of the Reconstruction 
Committee and in the report of the Board of Trade Electric Power Supply 
Committee. 

In this report, which came before the Corporation on Thursday last, 
thé committee state “they are apprehensive that, if the proposals of 
these reports receive legislative sanction, the monopolies of the private 
electricity companies in this district will be maintained and consoli- 
dated, and that the publicly owned undertakings which generate and 
supply electricity in bulk in Newcastle-upon-Tyne and in other parts of 
the North-east area of England, may pass from the ownership and 
control of the. municipalities who at present own them, and be wholly 
dominated by a company or aggregation of companies conducted for 
private profit, enjoying (possibly with financial assistance from the 
Government) a monopoly of electrical enterprise in this area ; while, at 
best, municipal electricity undertakers will be reduced to the position of 
distributors in their own areas of electricity supplied to them in bulk by © 
the companies. The committee are of opinion that it would be contrary 
to public policy that a ptblic utility service of this character which is a 
monopoly should be under the control of private companies, the ten- 
dency during recent years having increasingly been to place such services 
under the management or direction of local representative bodies ; and, 
in view of the circumstances that the Corporation have a right of acquisi- 
tion within six months of July 3, 1922, of the electric lighting under- 
takings in the City of the Newcastle-upon-Tyne Electric Supply Company 
and of the Newcastle and District Electric Lighting Company. and are 
themselves already generators and suppliers of electricity for traction 
and power, the matter is regarded as one of extreme importance in the 
interests of the city.” The committee also submitted a statement pre- 
pared by the Town Clerk, and settled in consultation with representatives 
of other local authorities in the North-east area who are owners of elec- 
tricity undertakings. This statement, when approved by the other 
authorities, will at an early date be formally presented on behalf of the 
municipalities to the President of the Board of Trade and to the Minister 
of Reconstruction, and the Council were asked to confirm the action of 
the committee and to authorise the sealing of the statement. 

The Lord Mayor (Sir Gro. Luxx) moved the adoption of the report, 
and said the Coal Conservation Sub-Committee’s proposals in regard to 
electricity supply were considered dangerous to the public interest. If 
the proposals were put in operatfon a trust would be able to take over all 
municipal plant and undertakings. A series of conferences had been 
held with othér North-east Coast municipalities owning electricity 
undertakings, and a statement had been drawn up asking that the 
Government should only act after an exhaustive inquiry, at which the 
municipalities should-be represented. 

The motion was duly seconded and then agreed to. 


Patent Record. 


SPECIFICATIONS PUBLISHED. 


The following abstract from some of the specifications recently published have bee. 
specially compiled by Messrs. MEwRuRN, Eiis & Pryor, Chartered Patent Agents, 
70 and 72, Chancery-lane, l ondon, W.C. 

Whenever the date applied for differs from the date on which the application was lodged 
at the Patent Office the former is given in brackets ayter the title. 


1918 SPECIFICATIONS. 


111,110 Cuase. Electric cables. (2°11'17.) 

114,414 PireLLI & Co. Electric cables. (26.3:17.) 

111.463 Bercss. Electrical driving of machines. (6°11,'16.) 

114,841 AKTIESELSKAB ARENDAL SMELTEVERX. Electrode holders for electric furnaces, 
(13/4/17.) 

116.290 ETABLISSEMENTS DE Dion-Bouton Soc. Awon. Magnetos. (61 '5/17.) 

116,889 JouBerT. Supporting means for electrical conductcrs. (4/6/17.) 

116,892 British WestincHouse Evectric & Mro. Company. Electrical insulating 
bushings. (8/6/17.) 

119,073 TurNBULL. Electric ignition apparatus for internal combustion engines. 
(17/9/17.) 

119,076 WILLNER & APEX ELECTRIC ACCUMULATOR SYNDICATE. Accumulator electrode 
grids. (18/9/17.) 


Rectification of alternating currents of electricity. (19/9/17.)_ 
Electrica! system for indicating an alarm*’of ee a like simul- 
(26;9/17.) 

(26;9/17.) 


119.081 POLLOCK. 
119,099 Brown. 
taneously at any required number of points or stations. 

9.100 La Rocue. Electric accumulators or secondary batteries. 

105 RatLinc & TayLtor. Electric hand lamps (2/10/17.) 

4110 Brown & Sons & CHILD. Magnetic separation of metals or magnetic bodies 
from oil flowing through oil circuits. (4/10/17.) _ 

119 McLean. Electric adapters and the like. (17/10.17.) 

141 Rarinc & Hitt. Electric cigar lighters, pipe lighters and like apparatus. 
(14/11/17.) 
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119,143 Rae. Incandescent electric lights and signa!s. (15 11,17.) | BS 
119,166 Soc. Ceramica RicHaRD-GinorI. Electric insulators. (27:12/17; addition to 
24.631:14.) . i 


119,178 FuLLers' Wire & CaBLe Company & Furrer, Electric conductors (4 2/18.) 

119,192 Ectson AccumuLators & Monnet. Electrically propelled road vehicles. 
(12°3'18.) 

9,200 SHEPHERD & BraziL, STRAKER & Company. Electro-deposition of iron. (26 4.18.) 

1220 AJAX METAL ComPANY. Electric heating by hign-frequency currents. (19 9.17.) 


l1 
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119,228 Keene. Electric furnaces. (5 9 17.) 

119,236 BrapLey. Method of electrical treatment of pases. (21:6 16.) 

119,237 BeapLey. Apparatus fos the electrical treatment of gases. (21.6 16.) 

119,238 Braprey. Method of and apparatus for the electrical treatment of gases. 
(21.6°16.) 

119,254 Le Pontos. Combined ignition and lighting and like current generators. 
(26 7.17.) 


119,270 Ben-amin ELECTRIC, Lt... & Fowrer. Security or locking devices for electric 
incandescent lamps. (21 9 17.) 

Jones. Metal electrodes used in depositing and se!dering by the electric arc. 
(269.17) (Addition to 14.468 15.) 

119,302 Kievits & Kynocu., Ltp. Method of construction of electric furnaces of the 


heated-coil type. (13 10-17.) 
119,341 Gomez. Electric telepnony. (27 11.17.) PEPEE 
119,345 B. T.-H. Co. (G. E. Co.) Protective means for systems of electric distribution. 
(7:12.17.) 
119,354 B. T.-H. Co. (G. E. Co.) Electric cut-outs. (18 12°17.) 


1918. 
119,365 B.T.-H.Co. (G. E.Co) Systems for amplification of small currents. (2:1 18.) 
119,388 FawssetT. Measurement or indication of alternating electric current quantities 
and apparatus therefor. (1e 2°18.) 
119,405 Lene Evectric Co, (Cutler-Hammer Mfg. Co.) 
(22°3 18.) 
119,435 Mason & Bowers. Magnetic tray control for use in connection with biscuit- 
making machinery. (15 7 16.3 
119,449 Automatic TELE HONE Mic. Co, 


Electric motor controllers. 


Automatic telephone systems. (19 9 17.) 
7 


119,454 Rewy Evectri> Co. Electromagnetic speed-controlling device. (1> 17 

119,491 Scism. Junction box coupling for electric conduits. (27 8 17.) 

119,511 Miocley & VANDERVELL & Co. Electric gyroscopes. (29 9 17.) 

119,514 Mittar & StracHan. Mine signalling apparatus. (1 10 17.) 

119,520 WoopsurNn. Electric welding apparatus, (2 10 17.) 

119,524 Dixon. Telegraph or like signalling systems. (2 10°17.) 

119,530 Futter AccumuLaTtor Co. & Wooo. Electric storage batteries or electric 
accumulators. (3 10 17.) 

119,539 Go.pstonge. Incandescent electric lamp holders. (5:10 17.) 

119.560 HELL YaR. Electric battery iamps, (19 10.17.) 

119,585 oe Cradle for use in supporting electric cables and their fittings. 
(19 12 17.) 

119,592 Donovan & Donovan’ Electric switches. (10 7,18.) 

119,604 Wray. Gas fires, electric radiators and the like. (14.2 18.) 

119.627 Donovan & Doncvan. Electric switches. (18 1017.) (Divided application 


on 15,111.17). 

119,628 Donovan & D3Nnovan. 
on 15,111.17). 

119.651 Menco-Eima SYNDICATE. 

119,657 Fasrique pes Lon ines FrRaNCILLON & Co. Soc. ANON, 
alternating eleztric current. (17 9 17.) 


———— m — 


APPLICATIONS TOR PATENTS. 
NoTF.—Names within parentheses are those o! communicators of Inventions, 
Septemter 25, 1918. 
15,548 Watson & C2., ETCHELLS & GREAVES. Electric furnaces. 


Electric switches. (18°10 17.) 


Electro-magnetic speed changing gear. (229 17.) 
Energy meters for 


r 


15,586 Synper. Electric furnace. 
15.587 Stewart. Electrodes or plates for accumulators of the alkaline type. 
15,600 Crossy. Electric furnaces. 


Instantaneous electrical heating of water. (289-17, France.) 
Instantaneous electrical heating of water. (28 1 18. France.) 


$ September 26, 1918. f 
15,652 Automatic Terepaone Mrs. Co. & Sxrta. Diaphragms. 
15,672 Benjamin ELEcTRIc, Lto. Incandescent lamp holders. &c. (16/10°17, U.S) 
15,700 AKTIESELSKABET ELecTRIS« Bureau. Telephone apparatus for one common 
line. (15 11 17. Norway.) 
15,701 Mason. Ignition dynamos. 
15.709 Soc. ANON. pes Etas. L. BLERIOT. 
(7/11/17, France.) 


15,603 SeimBIL_e. 
15,614 SeimBiLie. 


Electromagnetic switches or contact makers. 


September 27, 1918. 
15,728 FarrcLoucH. ° Portable electric cable controller. 
15.762 Casorini. Electricity meters. 
_ 15,769 Rooricuez, X-ray apparatus, 


September 28, 1918. 
15,794 CLirton, CoweLt & Cox. Electric bells. 
15,795 BATH & FLAcKEToITE. Polishing iron for electric or gas iron. 
15.812 Lawton, Electric furnaces. 
15,831 CoLttins. Synchronizers for internal combustion steam or electric motors. 
Septemter 30, 1918. 
15.836 ELECTRICAL Improvements. LTD.. & BEARD. Reactance coils. 
15,853 Matier, Selective devices for wireless receiving apparatus. 
15,868 B. T.-H. Co. (G. E. Co.) Incandescent lamps. 
15,869 B. T.-H. Co. (G. E. Co.) Electric welding apparatus. ; 
October 1, 1918. 
(G. E.Co.) Manufacture of incandescent lamps. 
Dynamo electric machines. 
October 2, 1918. 
16,035 Yeurten. Electric clocks, &c. : 
16,044 Cox. Receiving and repeating systems for telegraphy. P 
16,046 Braca & Younc. Detection of variable electric currents in the sea. 


15.945 B. T.-H. Co. 
15.953 PRICE. 


e 
Volunteer Notices. 
LONDCN ARMY TROOPS COMPANIES VOLUNTEER ENGINEERS. 
Headquarters: Balderton-street, Grosvenor-square, W. 1. 
Officer Commanding, Lieut.-Colonel C. B. Cray, V.D. 
zi Orders for the Week. 

Captain of the Week.—Capt. W. Darley Bentley. 

Next for Duty.— Capt. E. G. Fleming. 

Sunday, Nov. 3.—Annual Musketry Course at Pirbright. Parade 
Waterloo Station 9.0a.m. Drill Order, with rifles, greatcoats. 
Mid-day and tea rations to be carried. P 

Monday, Nov. 4, to Saturday, Nov. 9.— Drills as usual. 

Sunday, Nov. 10.—Commandant’s Parade at Waterloo Station for work 
at Esher, 9.0a.m. Drill Order. greatcoats. Mid-day and tea 
rations to be carried. 
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‘Legal Intelligence. - 


Walsall Corporation and Motor Omnibuses. 

Last wetk a Divisional Court (Justices Darling, Avory and Salter) 
granted the application of Walsall Corporation for the discharge of the 
rale nisi granted by the Court on June 4 last calling upen the Corporation 
to show cause why a writ of mandamus should not issue to them to 
determine the application cf the Birmingham & Midland Motcr Omnibus 
Company for licences to run omnibuses within the Corporation's juris- 
diction, The Corporation hased their refusal to grant licences mainly 
on the ground of congestion of trafic on the Birmingham-road, and the 
need for saving petrol and labour at present, 

Mr. ToMurn, K.C. (for the company), contended that the Corporation 
had been influenced by the fact that the ‘buses competed with their 
trams, and that they were not entitled to take cognisance of that. 

Mr. Justice DARLING, in saying the rule should be discharged, stated 
that the Corporation were entitled to consider whether it was extrava. 
Zant or injurious to ran these “buses, and whether there should be only 
trams running along the streets. His difficulty was to sce what con- 
side-ation they could act upon except such a consideration as that there 
wes a tramway already running along the streets, and that it was neces. 
sary in theso times to economise petrol and labour. 

Mr. Justice Avory and Mr. Justice Salter concurred, and the Tule was 
discharged, 


Birmingham Corporation v. S. Allsopp & Sons. 

On Friday a Divisional Court (Justices Rowlatt and McCardie) heard 
this appeal by defendants from a decision of Judge Ruegg, K.C., in 
Birmingham County Court. It appeared that on March 5, 1917, defen- 
dants’ motor-lorry collided with a section box attached to an electric 
standard belonging to the corporation. Damage was done to the extent 
of £29. lls. On Sept. 5, 1917, the Corporation summoned defendants 
under sec. 20 of the Gasworks Clauses Act, 1847, which provides that 
“ae. . every person’who shall carelessly or accidentally break or damage 
any pipe, pillar or lamp belonging to the undertakers, or under their 
control, shall pay such sum of moncy by way of satisfacticn to th 
uadertakers for the damage done, not exceeding £5, as any two justices 
‘ shall think reascnable.’ ‘The summons was heard on Oct. 5, 
and the justices awarded the Corporation £5. An action was afterwards 
brought by the Corporation in the County Court to recover from defen. 
dants the balance of £24. 11s., and Judge Ruegg gave judgment for the 
A 'orporation for that amount. 

Defendants appealed, and after legal argument the appeal was allowed. 

Mr Justice RowLaTT said that it was clear the common law remedy 
of damages for negligence was not ousted by sec. 20 of the Act of 1847, 
but when a person had been awarded a sum of money, as in that case. 
it wa: by way of compensation and satisfaction. 

Mr. Justice MCCARDIE agreed, and said it was essential to give full 
effect to the words of the section ‘‘ by way of satisfaction.” When 4 
person spoke of satisfaction he meant full sarisfaction. Moreover. it 
would be vary inconvenient to hold Phat a second set of costs might be 
incurred in order that plaintiffs might recover damages in the County 

Court. 


Dispute About Trade Name. 


A case came before Mr. Justice Sargant last week, which Mr. Jenkins, 
K.C., said was a motion by Cosmos Lamp Works, Ltd., to restrain 
(osmore, Ltd., from using their present name in connection with their 
business. Defendants had shown that they took the name bona fide. 
but they recognised that confusion might arise between their company 
and the plaintifis’ name. and they were prepared to give an undertaking 
to take another name with the consent of the Registrar. 

By consent, his Lordship made an erder staying further proceedings 
onthat undertaking, no order being made as to costs. 


Parliamentary Intelligence. 


2 PETS 


LIFE OF PATENTS. 


dn reply to a qacstion in the House of Commons last week, Sir A. 
Stanley stated that the Controller-General of Patents, Designs and 
Trade Marks was empowered (inter alia) by the temporary rules of 1914 
to extend the time of any patent for doing any act or filing any decu- 
ment, when it was shown that the ‘patentee (or proprietor) was pre- 
vented from doing the act or filing the document by reason of active 
service or enforced absence from this country. Every consideration 
was given by the Controller to cases where the patentecs were on active 
service. 


ELECTRICITY SUPPLY CHARGES. 

In the House of Commons on the 23rd ult., Sir G. Greenwood asked 
the President of the Board of Trade whether his attention had been 
called to the prices now charged for electricity by certain electric lighting 
companies in the Mctropolis, and whether there was any statutory limit 
upon such prices. 

In reply, Sir A. Stanley ssid that the statutes under which the under- 
takings of clectric lighting companies in the metropolis were authorised 
fixed a maximum price, and the position of the ccmpanies was analagous 
to that of gas companies having a maximum price. 
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WATER POWER IN INDIA. 


In the House of Commons on Monday (ol. Yate asked the Secretary 


of State for India whether he had received the report of tho Committee 
appointed by the Government of India to inquire into the possible 
resources of water power in India. 

In reply, Mr. Montacv stated that the Government of India had since 
decided, before constituting a Committee, to appoint an experionced 
engineer to report on the possibilities of promising sites as regards 
sturaze and power development. They had associated with him an 
elestrieal expert. At the same time, information would be collected 
regarding industrial possibilities within reach of promising sites, and the 
terms for the grant of concessions would be considered in consultation 
with local (tovernments. 


Commercial Topics. 


nna 


Currency and Foreign Exchanges. 

The Committee appointed to investigate the question of ¢ arreney and 
foreign exchanges after the war has issued its first interim report, and 
its main recommendations are: Restoration of the gold standard as 
soon as possible after the war, together with the substitution of Bank 
of England notes of low denomination for the present. issue of Treasury 
notes. The report states: “ In our opinion, it is imperative that after 
the war the conditions necessary to the maintenance of an effective gold 
standard should be restored without delay. Unless the machinery whieh 
long experience has shown to be the only effective remedy for an adverse 
balance of trade and an undue growth of credit is once more brought 
‘into play there will be grave danger of a progressive credit expansion, 
which will result in a foreign drain of gold menacing the convertibility 
of our note issue, and so jecpardising the international trade position of 
‘the country.” s 

Other recommendations of the Committee are :— 

Cessation of Government borrowing as soon as possible after the war. 
with the establishment of an adequate sinking fund provided oat of 
revenue, for the reductior more especially of the Hoating debt. 

While the obligation to pay Bank of England and currency notes 
in gold on demand should be maintained. it is not necessary or desirable 
that there should be any early resumption of the internal circulation of 
gold coin. 

In view of the withdrawal of gold from circulation, the gold reserves 
of the country should be held by one central institution, and all banks 
should transfer any gold now held by them to the Bank of England. 

A central gold reserve with a minimum of £150,000,000 should be 
created: + 2 


* * 
The Greek Commercial Mission. 

A luncheon was given on the 23rd ult. by the Federation of British 
Industries to weleome back the Greek commercial delegates from their 
Provincial tour, in the course of which they visited many industrial 
centres, with the ultimate object of improving the commercial relations 
between Great Britain and Greece. Sir R. Vassar-Smith presided, and 
Suggested the formaticn of a small united committee, representing the 
British and (ireek nations, to foster and encourage trade between the 
two countries. He emphasised the importance of establishing batter 
banking facilities. 

M. Michalacoupoulos Greek Minister of Agriculture, acknowledged 
the kindness with which the mission had been received during their 
visit. and xaid that they had seen for themselves in their tour what 
wonderful efforts had boen put forward by the manhood and woman. 
hood of Great Britain, and espocially in the industrial world, to help not 
only their own Armies and Navy, but the whole of the Allies, in the 
Supply of coal, food and munitions of war. 

Sir Arthur Steel-Maitland, head of the Department of Overseas Trade, 
said his department would be only too pleased to do anything that thev 
could to promote the objects of such an association or committee as had 
been suggested by the chairman. B 

lt was then agreed to form a committee. the first names to be Sir 
Francis Barker, Mr. Philip Lockhart and Mr. Edmund Hill (secretary 
of the Federation), and MM. Embiricos, B. Lemano: and J. Damala. 


* * * * 
Women in Industry. : 

The position of women workers after the war was recently discussed 
at a confereace bet-wee1 leading trade union women and employers 
of labour arranged bythe National Alliance of Employers and Employed. 
The first question discussed was whether the 1} million women who, in 
addition to the three million in industry before the war, now compose 

è women's industrial army could be retained in industry after the war. 
It was pointed out that there was to be first considered the pledge of the 
Government to the trades unions that the men should all go back to 
their old jobs, and that pre-war conditions should be reinstituted in 
Industry. ‘There was also the great difficulty of converting the factories 
from the production of raw materials to the needs of peace, and there was 
the further problem of obtaining the necessary raw materials. ‘The 
tate of demobilisation would he an important factor. Demobilisation, 
Proceeding at the rate of 50,009 a weck (a very high figure), would take 
2} years at least. It was realised that the Government must be com- 
pelled to fulfil its pledges to the trades unions, but this would not apply 
to new industries, such as the dyeing industry, which had been created 
during the war, or to the extension of old industries that had led to the 
employment of an increased number of workers. The gencral opinion 
Was expressed that while there would be a temporary period of disloca. 
tion, during which the whole community would have to be patient anc 
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work on a give-and.take basis, there was little doubt that there would 
ultimately be work for all, and the wnole of the women at present in 
industry could be retained. The meeting was unanimously in favour of 
a minimum wage, based on a reasonable standard of life, but varying 
in diff-rent areas. It was also agreed that during the period of demobili- 
sation it would be better to institute a system of part time work, sp that 
the whole of the workpeople should be employed for part of the day or 
part of the week. Tt was anticipated that this period would bo only 
temporary. Dissatisfaction was expressed at the delay in the produc- 


tion of definite and co ordinated plans by the Government. 
* * * * 


British Trade With the Dominions. 

Complaint is made of the lack of support and sympathy shown by 
Government departments to British manufacturers in their efforts to 
retain their cld and form new trade connections in the Dominions, and 
pirticularly in regard to schemes for the erection of jointly owned 
plants to protect their trade. It is stated that when manufacturers 
have applied to the Treasury for permission to invest the necessary 
funds, the officials have made it plain, even when limited assent has 
been given, that requests of the kind receive a very cold reception. 
The Priority Department at the Ministry of Munitions has also not 
shown much appreciation of the importance of the movement, for the 
Dominions have not cbtained any preferential, if indeed equal, treat ment 
over foreiyn buyers of plant and machinery. It is rightly urged that 
neither the Treasury not the Priority Department realisc that they are 
handicapping British manufacturers in their competition with foreign 
firms. It is pointed out that in Japan important manufacturing inte- 
rests have arisen which will compete with Eurepean goods. ity metal 
manufastures, particularly «f copper, zinc and brass, Japan is doing a 
most active trade in the Orient and introducing her wares into Australia, 
and in the chemical and textile trades she is exhibiting exceptional 
enterprise. 


Canadian Trade in 1917. 


In the report of H.M. Trade Commissioner for 1917 it is stated that 
when the war ceases United Kingdom manufacturers should have no fear 
that they will not be able to regain the businesses which they have been 
compelled to relinquish during the war, provided they maintain their 
system of supplying goods above reproach at reasonable prices. So 
far as the Canadian market is concerned, there will probably be large 
purchasing power Available to absorb United Kingdom productions of a 
kind suitable for Canada. 

During the yeer ended March 31, 1917, the tota! value of the imports 
of merchandise for home consumption wes $845,356.306 against 

$507,817,159 in 1916, and the domestic exports were velued at 
$1,151,375,.368 compsred with $741,610,638 in 1916. Of the imports 
$107,096,584 worth came from the United Kingdom against $77,404,361 
in 1916, the corresponding figures of imparts from the United States 
being $664,219,653 compared with $370,496,574 in 1916. 

When United Kingdom firms are azgin in a position to manufacture 
and to ship for oversees requirements, it is necessary thet those firms 
who wish to regain their Canadian trede end those firms wishing to enter 
the market in competition with the manufacturers of the United States 
and Ja pany should be in a position to resume or to commence operations 
with æ clear understanding of the task which lies before them. The 
United Kingdom manufacturer who is not already represented in the 
Dominion will not tind it worth his while, “es » generel rule, to send 
cstalogues even to a well-chosen list of prospective buyers of his goods, 
or to advertise even in a series of trade pepers suggested by competent 
advertising agents. 'rhe personal touch is the distinguishing feature of 
the Cenedien market. When catalogues ere judiciously mailed for dis- 
tribution and use by representstives in Canada, wno ere in close touch 
with the right kind of buyers, they should be prepared by s person 
intimately conversent with the Cenedian trade in the specific goods to 
he sold. ‘ne great feult of the eatelogues which resch Canadas from 
the United Kingdom is that they contein so meny goods not suitable 
for this msrket. Advertising matter of this kind should he well got up 
end artistically illustrated, where illustration is needful. Prices should 
alweys be stated in Censdian currency (dollars end cents): weights 
should be given in cente!s (100 1b., not 1 ewt.) end short tons (2.000 Ib., 
not 2,240 Ib.). One ruling rete of discount should prevail thtoughout 
the list. Bulky catalogues are objected to. 

If it is decided efter ccreful investigation to der] directly with Cenadian 
buyers, the general methods followed may be summed up as: (a) To 
send the firm’s travellers from the United Kingdom c+ regular intervals 
to call upon buyers in Caneda: (b) to sell only to jobhing or wholesale 
houses in Canada, under direct orders from them by meil or cable (based 
on samples, &c.); (c) to sppoint a reliable Ceradian commission egent 
for the whole of the Dominion, or agents for different provinces or dis- 
tricts, e4 circumstances may dictate. (The tendency in Canada is for 
commission agents to ettempt to combine too many agencies. lt is 
advissble to make it a condition, when appointing an zent, that he shall 
not hendle the agency of a competing firm, either American or British. 
Liberal salaries or commissions gre necessary. Local agents are most 
favourably situsted to deel with Provincial Governments, Municipalities, 

tovernment-owned reilweys, &c.) (d) To open a branch office or 
offices in Canada. 

In the event of a decision to combine with other manufacturers, 
after the market has been thoroughly investigated, the obvious courses 
are: (a) to appoint a reliable selling agent to handle the goods of the 
combinetion, or (b) to open a branch office (a central selling agency), the 
expenses of which sha!l be borne by the affilisted firms in such proportion 


as they mey decide. 
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Electricity Supply. 

It is proposed to erect a sub-station on land adjoining BLACKBURN 
Technical School. 

The FerMaNacn ‘county surveyor has been asked to report upon 
a proposed electric supply scheme for Pettigo. 

BARNSLEY CORPORATION has applied to the L.G. Board for sanction 
to a loan of £12,500 for electric supply extensions. 


Messrs. Caird & Company, of GREENOCK, have been authorised to 
erect an electric power station in their shipbuilding yard. 


CARLISLE Electricity Committee is incressing its charges for current 
by 25 per cent., making 50 per cent. over pre-war cha ges. 

Kina’s Lyn» Corporation is increasing its charge for electrice! energy 
for power by 10 per cent. and for other purposes by 4d. per unit. 


SKELMANTHORPE (Yorks) Urban Council has consented tothe proposed 
application of the Electrical Distribution of Yorkshire for a provisional 
order. 


STRATFORD-ON-AVON Council has azreed to an increase of the local 
electric lighting company’s charge for current for lighting to 73d. per 
unit. 


NEWRRIDGE (KILDARE) Town Council is considering a scheme of 
electricity supply. It is thought that water power of the Liff:y may be 
used. 

Two boilers at the DoVER Corporation electricity works are to be 
fitted with induced draught apparatus, at a cost of £1,470, so that Kent 
coal may be used. 

Sanction to borrow £1,500 for additional mains between Duncan- 
street sub-station and the Back-o’-th’-Bank generating station is being 
sought by Botton Corporation. 


The Committe on Production have awarded the semi-skilled and 
unskilled men employed at the Newport (Moy.) CorroraTion elec- 
tricity works an advance of 3s. 6d. per weck, as from Aug. 16. 

WOLVERHAMPTON Corporation has entered into an agreement 
with the Midland Electric Corporation for Power Distribution for the 
supply of electricity to Small Heath and Heath Town pumping-stations 
for the period of the war and 12 months after. 

In the House of Commons on Moaday the Financial Secretary to the 
War Oftive stated, in reply to a question, that the relative advantages 
of obtaining a supply of electric power from the SLOUGH & DATCHET 
ELECTRIC Stuppry Company and the installation of independent generat- 
ing plant at e Chippenham depot had been “ most exhaustively eon- 
sidered,” and it had been decided for reasons of economy to adopt the 
latter proposal. 

A North-Western section, comprising Shropshire and Staffordshire, 
and a Birmingham section have now been formed in the Midland Divi- 
sion Of the Electrical Power Engineers’ Association. The hon. sec. cf 
the North-Western section is Mr. T. Mason, 94, Gospel Oak-road, Ocker 
Hill, Tipton, Staffs., and of the Birmingham section, Mr. W. A. Kitchin, 
“Soho House,” Soho-avenue, Handsworth, Birmingham. The next 
smoking concert in connection with the Midland Division will be held 
at the White Horse Hotel, Congreve-street, Birmingham, on the 6th 
inst., the chair to be taken at 6.30 p.m. g 


The accounts of the OLDHAM electricity supply department for the 
vear ended March 25 show, total capital expenditure £406,429 (incercase 
£4,009), of which £224,176 is outstanding. 
(compared with £73,555 in the previous year), working and general 
expenses were £47,479 (£41,715), and gross profit was £31,926 (£31,840). 
Sinking fund required £11,942 (£11,301), and interest £12,292 (£11,229), 
and the net profit was £7,572 (£9,032). Average price obtained was 
1:240d. (1:201d.) por unit, and total revenue costs were 0-75d. (0-69d.). 
Maximum load was 7,751 kw. (6,810 kw.) ani load factor was 22-36 
(24:31) percent. Units generated were 18,896,189 (18,222,900) and sold 
15,183,088 (14,506,010). 

Last week the STIRLING Council had under consideration a recom- 
mendation of the Coal Controller that condensing pant should be 
installed in order to cffect a saving of coal. Mr. J. W. Papworth, burgh 
clectrical engineer, who has since resigned, estimated the capital cost at 
£3,670, and stated that if the capital were borrowed for 15 years the net 
annual gain would be £336. He recommended that two thirds of the 
profit of each years working of the undertaking should be carried to 
sinking fund, 80 that the loan would be paid off in a shorter number of 
years than it had been borrowed for, the remaining third of profit being 
carried to reserve fund. 

Jt was agreed to obtain a report from Mr. James A. Robertson, of 
Salford, on the question, and also to make a provisional application to 
the Secretary for Scotland for sanction to borrow £4,000. 


e e 
Electric Traction. | 

It is proposed to extend the tramways from the Bra:ston-road ter- 
minus to Leicester-lane railway bridge. 

The salary of the BuRTON-oN-TRENT tramways manager, Mr. A. B 
Slater, has been increased by £50 a vear. 

GILLINGHAM CORPORATION has instructed the Borough Surveyor to 
report upon the question of purchasing an electric refuse van. 


OLDHAM Tramways Committee has decided to construct a new tram- 
way track along Oxford-street, Bloek-lane and Thompson. lane. 


SHEFFIELD HEALTH CoMMITTEF has asked the Finance (‘ommittce 


to re- vote a sum of £2,200 (already voted but not spent) for the purchase — 


of two electric vehicles for refyse collection, &e. 


` 
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HASLINGDEN Tramways and Electricity Committee is considering the 
question of an increase of salary to all tcchnical engineers on the staff of 


- their electricity and tramways undertaking. 


A London United tramcar got out of control while descending a hill 
near the Royal Cambridge Asylum, Kincston, on Thursday last, and 
dashed into another car at the foot of the hill. Twelve passengers were 
injured, and both cars were wrecked. 


A meeting of the members of the Metropolitan Association of Electric 
Tramways Managers was held at the Municipal and County Club, White- 
hall court, S.W., on the 25th ult., wnen there were present: Messrs 
Ullmann‘ East Ham), Hammond ( Met. Electric), Harvey(Ilford', Murray 
(Walthamstow), Williams (Erith), Bruce (L.C.C.), Mason (South Met.) 
Mackinnon (London United), and Goodyer (Croydon). Messrs. Ullmann, 
Hammond and (Goodyer were respectively re-elected chairman, vice- 
chairman and hon. secretary, 


The accounts of the WaLrasry tramways department for the year 
ended March 31 show gross capital expenditure £237,197, of which 
£5,9201 has been repaid or provided for repayment. Income was 
£82,552. (compared with £70,756 in previous year), working expenses and 
war allowances, &c., amounted to £54,397 (£45,861), and, after providing 
for irterest, sinking fund and instalments of loans, there remained 
£20,320, of which £4,000 (against £3,000 in previous year) has been 
placed to reserve for depreciation and renewals, £11,000 (£8,500; devoted 
to rolief of rates and £5,320 (£3,858) carried forward. Receipts per car- 
mile were 15°42d. (13°58d.), and working expenses 10°16d. (8°3d.). in- 
cluding war bonuses, &c. Passengers carried were 17,111,453 (increase 
1,985,812) and car. miles run 1,284,647 (increase 34,840.) 


_Imperial and Foreign Notes. 


It is reported that Mr. Justice Bruneau, of Montreal, has dismissed 
the petition Sf the Marconi Wireless Telegraph Company of Canada 
for an iniunction to restrain the Canadian Car & Foundry Company 
from installing certain apparatus for wireless telegraphing in ships under 
construction for the French Government at Port Arthur and elsewnore 
in (Canada. 


In the * Government Review ` on the Administrative Report of the 
Mysore STATE (Indie) for 1916-17, it is stated anongst the principal 
items of work sanctioned during the vear were the improvement of the 
Mysore treasmission lines ead the provision of new windings for trans- 
formers a5 Sivasesnudran. The number of power inste'letions in 
Bengsore said Mysore cities rose from 70 to S59, and there he, been a 
satisfactory ineresse in the demand for power for minor industries, 
In the plant a the Kolar section æ higher voltaze was substituted in the 
latter port of 1915-16, resulting in æ large saving of power in 1917. 
The work hes been carried out? by Mr. S. G. Forbes, chief clectrical 
engineer. l 


Ahe Therm. Electric Ore Reduction Co. has acquired large intereste 
in NORTH QUEENSLAND mines, and has purchased the important wolfram 
and melvbdenite mines at Koorboora. owned by the Irvinebank Tin Co., 
as well es some tin properties... ‘he company is erecting extensive works 
at Wolfram for the recovery of wolfram, molybdenite and bismuth. It 
is stated that anxiety is being express:d in the centres of molybdenum 
production in NorthQueensland concerning the action of the Government 
in taking the buying agency away from Dalgety’s and handing over 
control to the Tnermo- Electric Co. If the T'nermo C..mpany reduce the 
coacentrates to meta!s locally, and produce the wolfram pure, Australia 
will certainly a-quire an important industry, and become self-contained 
in the matter of smelting and refining these minerals. Scepticism how- 
ever, is widely felt as to the ability of the company to carry out its 
contract in view of the difficulties in the way of securing the requisite 
machinery. Many of the producers regerd with alarm the idea of being 
absolutely dependent on what is now the biggest producer in Queensland. 
‘nev allege that they can only get their stone milled when the Thermo 
Company has none of it own ore ava‘lable, and they have to sell toa rival 
producer whois also a consumer. A movement is on foot to send e protest 
to the Federal Government, asking that Dalgety’s should either be 
rcinstated or should be appointed as alternative agents. 


AN “ ALL-RED” CABLE SERVICE. 


In the abstract of the mmutes of the * Proceedings ` of the IMPERIAL 
WAR CONFERENCE of 1918, it is stated that the Imperie! A'ıt horities 
have acquiesced in the proposal to co-opcrate in the acquisition of a 
State-owned cable across the Atlantic as part of an ‘' All-Red ” cable 
service between the United Kingdom and Canada, Australia and New 
Zealand. The resolution is as follows: ‘ That it is in the highest in- 
torests of the Empire that the rates for telegraphic communications 
between the United Kingdom, Canada, Australia, South Africa and 
India should be further materially reduced as soon as pra-ticable. 
That in order to censure generally the cheapest and most secure tele- 
graphic communication between the United Kingdom, (l'anada, Australia 
and New Zealand, it is desirable that they should co-operate in the pro- 
vision of a State-owned cable across the Atlantic.” 

In the course of the discussion on the resolution, the representative 
of the Imperial Post Office (Mr. Pike Pease) said that as far as the British 
Post Office was concerned he was not in a position to say wuether it 
would be possitle to obtain facilities for taking over the various cables 
as had been suggested, but in view of the fact that 13 were controlled 
by the United States the amount of capital required to take over so 
many lines would be very great. l 

The resolution, which was supported by the representatives of India, 
Canada, Australia and New Zealand, was accepted without dissent. 
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It is reported that preliminary surveys have been ordered in connec- 
tion with a scheme for the. electritication of the RoME-C'ASTELLAMARE- 
ADRIATICO RaiLway. The water power of the Pescara river falls will 
be utilised for generating the necessary electrical energy. 


During the year hydro-electric schemes of 15,000 H.P. and 12,000 H.P. 
were commenced at the falls in Asturias and in Valencia, resp>ctively. 
There were under construction the Electra de Viesgo (Asturias) of 
18,000 H.P. and Dos Aguas (Valencia), with a potential capacity of 60,000 
H.P., of which it is intended only to use 20,000 n.p. Electric railways 
and tramways were constructed or extended in the provinces of Barce- 
lona, Granada and Pontevedra. Plans were submitted for the electrifica- 
tion of the railway over the pass of Pajares (on the main line from the 
Asturian coalfields to Central Spain), and for a direct electric railway 
from Madrid to Valencia. 


Miscellaneous. 


Sir Arthur Fell, chairman of the House of Common; Channel Tunnel 
Committee, has given notice of intention to move at an early date a 
resolution in favour of the construction of the CHANNEL TUNNEL at the 
earliest possible moment after peace. 

A training centre for the instruction of disabled soldiers in the art of 
diamond-cutting is to be established in Fort William, wacre workshops 
capable of accorgmadating 200 men are to be erected. The necessary 
power will be supplied by the Fort William Electric Lighting Company. 


It is notified that all consumers of more than 22,500 cubic feet of gas 
or 120 B.T. units of olectricity a year, whether in flats or dwelling houses, 
must have to apply to the local fuel overseer for an assessment, and 
forms can bo obtained from the gas or electricity undertakings if the 
consumer does not buy coal. . 

If the flat or office is part of a block whero the heating is supplicd by 
the landlord or main occupier, or if the gas or electricity is supplied by a 
sub-meter from the general supply to the building the premises may be 
decided by the local fuel overscsr to bo a case for one joint assessment, 
and occupiers should inquire from their landlords in the first instance. 

The members of the Greek Commercial Mission paid a visit on Oct. 24 
to the New British and Key Industries Exhibition organised by the 
Industrial Section of the Tariff Reform League. They evinced great 
interest in what they saw and expressed their high appreciation of the 
development of new industries in this country. 

The CoaL CONTROLLER has issued figures which show a further serious 
falling off in the estimated output of coal during the first 36 wecks of 
this year, compared with the output during the corresponding period 
of last year. The net shortage is nearly 15} million tons, or about 
8-8 per cent. The stocks of coal at mines and in trucks on Sept. 14 
of this year, were about 750,000 tons less than at the corresponding 
date of last year. The output has steadily improved during the last 
three months, partly owing to the return of miners fromthe Army and 
to the stoppage of the holiday season, yet the demand for coal is 
greater than ever. It is gratifying to report that the miners in many 
counties are responding to the dppeal for increased output. 


The third report of the DEFENCE OF THE REALM Losses Roya ComM- 
MISSION has been issued, and ina schedule gives a list of the applications 
determined during the year ended August 31, 1918. For a 400 kw. 
dynamo and a shunt regulator requisitioned by the Ministry of Muni- 
tions, the Electric Construction Company, Ltd., claimed £816, the 
market value of the requisitioned machinery, and the price which the 
Ministry agreed to pay for a similar machine. The Ministry contended 
that the real loss was the price at which applicants had originally agreed 
to make and sell the machine to their customers, namely, £567. The 
commissioners, however, rejected this contention, and awarded £816 
Messrs. Crompton & Company were also successful in their claim for £641 
for the requisitioning of a generator and shunt regulator. The Scar- 
borough Tramway Company claimed £385 for interference with the 
running of their tramways, and were awarded £150. 

The President of the L.G. Board has appointed a committee to consider 
whether it is desirable to introduce a SCHEME OF SUPERANNUATION applic- 
able to the porsonsinthe employment of local authoritiesin Englandand 
Wales, and, if so, to make recommendations on the subject, with special 
reference to (a) the finance and general working of any such scheme,(b) 
classes of officials or employees which it should embraze, (c) its relation 
to any existing superannuation scheme. The members of the committee 
are: Mr. R. C. Norman (chairman), Mr. J. Boggan, Sir A. W. Chapman, 
Mr. A. Collins, Mr. W. R. Davies, C.B., Mr. Mr. W. P. Elderton, Rev. 
R. V. O. Graves, Sir H. Haward, Mr. C. Knight, Mr. H. List, Mr. E. R. 
Pickmore and Sir A. W. Watson. Mr. G. W. B. McLeod will act as 
secretary, and communications should be addressed to him at the Local 
Government Board, Whitehall, London, S.W. 1. 

At a mass meeting of LoNpon telephonists on the 23rd inst, two 
resolutions were adopted. The first demanded an immediate increase 
cf not less than the amcunts stated in the claim recently submitted to 
the Arbitration Board, both for women and men telephonists: the 
second declar. d that the time had come to ‘end the unnatural system 
of regarding telephcnists as part of the machinery, and ignoring every 
human aspiration,” and called for the “immediate aboliticn of the 
reformatory-like discipline, the secret observation tables, the use of 
atop- watches, and for a reduction in the amount of work per individual.” 
Mr. A. Lynes (acting general secretary, Postal and ‘lelegraph Clerks’ 
Association) said that they must wait for the award on the immediate 
claim and accept it, whatever it might b>. Then they must await the 

report of the Board on equal work for equal pay. If that was not 
satisfactory then would be the timc to take action 
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The scheme drawn up for post-war developments, under Prof. W. A.. 
Bone, of the Chemical Technology Department of the IMPERIAL COLLEGE. 
OF SCIENCE AND TECHNOLOGY, South Kensington, will involve an outlay 
of about £100,000 for buildings and equipment and £10,000 a year for- 
maintenance. There will be four principal sections. The first will be- 
concerned with the general technology of fuels, carbonisation of cval,. 
chemistry of coal tar and its derived products, chemistry of gases and. 
technical gas catalysis, refractory materials, &c It is proposed to 
make provision for the scientific side of wood distillation and for the- 
extension of the important investigations on lignites. In the chemical. 
engineering section, facilities will be afforded for the advanced study 
of the operations required in chemical manufacture. The third section- 
will cover the principal applications of electricity in the E icant 
and the fourth will be concerned with celluloses, sugars, starches, gums. 


‘and resins, animal and vegetable oils and fats, rubber, &c. 


The second reading of the ScHooL TEACHERS (SUPERANNUATION) BILL 
took place last week in the House of Commons, and in moving the second 
reading the President of the Board of Education (Mr. Fisher) said the 
(rovernment had come.to the conclusion that it was essential at the- 
earliest possible moment to bring under one State pension scheme all’ 
qualified teachers of aided schools of all kinds below those of University- 
rank. The superannuation schéme would be non-contributory, and the 
terms upon which benefits had been calculated resembled those of the 
Civil Service system. <A teacher with an average salary of £400 a year: 
during the last five years of his teaching service would, upon retirement. 
at the age of 60, receive an allowance of £200 a year, and in addition a 
lump sum of £533. No pension scheme could be regarded as satisfactory 
unless it provided for the free passage of teachers from one type of 
grant-aided ¿chool to another.- Under the Bill, no service in future 
would be pensionable except that which was rendered in grant-aided. 
schools, with an exception in favour of schools which come upon the 
grant liat within the next five year.. In future the benefits to both 
men and women teachers would be proportionate to their salaries. He 
believed that the Bill would promote the unity of the teaching profes- 


sion, improve the quality of the instruction given, and secure an army of 


men and women teachers who would be attracted to the calling by the 
fact that for the first time the State had given adequate recognition to 
It is estimated that the cost, additional to that 


annum, but the ultimate total cost will be about £2,428,000. 


Tenders Invited and Accepted. 


BepForp (‘orporation require tenders by noon Nov. 13 for the supply 


and erection of two water-tube boilers, mechanical stokers and induced 
draught plant. Specifications, &c., fromthe Electrica! Engineer. 


The GREAT NORTHERN RAILWAY COMPANY (TRELAND) require tenders 
hy 10 a.m. Nov. 7 for six or 12 months’ supply of stores and materials, 


including electrical fittings and lamps, electric cable and wire, carbons, . 
rubber goods, signalling materials, oils, &c. 


Forms of tender from the 
Secretary, Amiens.street Terminus, Dublin. 


St. Pancras (LonpoN) Borovca Counce has accepted the following 
tenders: Rees Roturbo Manufacturing Company, two circulating 
pumps, £2,886 ; Underfeed Stoker Company, mechanical stoker, £1,906 ; 
Strachan & Henshaw, completion of steel work for coal handling plant 
at King’s-road station, £2,777. 

STIRLING CouNcIL haserénewed the contrat with the Tudor Accué 
mulator Company for the maintenance of the battery for 10 years, from 
April 1, 1918, fcr an annual payment of £60, plus a small addition depend- 
ing on the price of lead. 


Appointments Vacant and Filled. 

Stirling Town Council require an electrical engineer and manager of 
their electricity department. Salary £300 perannum. Applications by 
Nov. 4. 

St Helens Corporation invite epplications for the post of chief elec- 


trica! engineer, at a commencing salary of £650. Applications to'the- 


Town Clerk by Friday, Nov. 8. 

Wigan Corporation requires a rolling stock end works superintendent 
for its tranways department. Salary £250, rising by annua! increments 
of £25 to £300 per annum. Applications to town clerk (Mr W. H. 
Tyrer) by Nov. 16. 

The Government of India require a resident electrical engineer (salary 
Rs. 700 per month) and a shift cngineer (Rs. 400 per month) for munition 
factories near (Calcutta. Applications to the Chairman, Indian Ordnance 
Factories Extensions Committee, Armament Buildings, Whitehall, 
London, S.W. 1. 


Mr. W. J. Papworth, burgh electrical engineer, Stirling, has resigned 
in order to take upan appointment at Bristol. 
Mr. W. Y. Anderson, A.M.I.E.E., has been appointed commercial. 


-engineer of the City of Birmingham elèctric supply department. 


Business Items. 
Messrs. Johnson & Phillips, Charlton, London, S.E. 7, have recently 
issued Leaflot No. T 1/47, which gives illustrated particulary of the- 
transformers supplied by them for colliery work. 


. 


Messrs. Rose Bros. have opened a branch in Manchester (25-27, . 


Miller-street) under the management of Mr. Harold R. Pearson, where 
a general stock ofelectrical goods and accessories will be kept. 
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"Gompanies’ Meetings and Reports, &c. 


ene aara 
A dividend of 10 per cent. por annum has becn declared on the ordinary 
shares cf Dick, Kerk & Coupray., Lro. 
The directors of BaBcocK & WiLcox, Lro., have declared a dividend 
of 6 per cent. (tax free) on the ordinary shares. 


A dividend of 74 per cent., together with a bonus of 5s., has been - 


declared on the ordinary shares of CLaub Hamittoy, Lro. 


A dividend of 23 per cent, (2s, Gd. per share), tax free, has been declared 
on the ordinary shares Of the CALCUTTA TRAMWAYS COMPANY., LTD. 
-A dividend of 7 per cent. per annum (38. Gd. por share), less tax, has 
been declared on the ordinary shares of the CALCUTTA ELECTRIC SUPPLY 
COMPANY, LTD. 


The MONTREAL Licht, Heat & POWER CONSOLIDATED, LTD., has 
- declared a dividend of i per cent. (being at rate of 4 per cent. per annum) 
for quarter to 31st ult. -oy . 

At an extraordinary meeting of VICKERS, Ltp., last weck the special 
resolutions, regarding the increase of capital which were passed on the 
Sth ult., were duly confirmed. 

For the year ended Sept. 30 the profit of the CLEVELAND Trust, LTD., 
was £2,086. The directors recommend e dividend at rate of 4 per cent. 

- on the ordinary shares and to carry forward £623. 


A dividend on the 5 per cent. cumulative perpetual preference stock 
of the British CoLumBra ELECTRIC RaiLway Company, Ltp., for the 
year ended June 30 will be paid on the 30th inst. 


The net earnings of the Victoria FALLS & TRANSVAAL POWER COM- 
PANY, LTD. (including those of the Rand Mines Power Supply Company) 
for tho quarter ended June 30 last were £229,633, before providing for 
taxation in South Africa and the United Kingdom, 


The directors of Bruck, PEEBLES & CoMPANY, LTD., have declared a 

- dividend at the rate of 7) por cent. por annum (less tax) on the cumu- 

lative’ participating preference shares for the half-year ended June 30, 
payable Sth inst. . 

The profit of TRAFFORD Park Estates, Lro., for the vear ended 
June 30 was £40,795. Lis. 2d., which, together with £54,766. Rs. 10d. 
brought forward. provides an available profit of £95,562. ‘The directors 
recommend payment of a dividend of 6 per cent., and to carry forward 

- the balance of £58,227. 
The gross profits of Hurst, NELSON & Company, Lro.. for the vear to 
- July 13 were £88,992 after providing for excess profits duty, &c., an in- 
- crease of £10,221. A dividend of L0 per cent. and a bonus of 5 per cent. 
(both tax free), against 10 por cent. and 24 per cent., have been declared : 
£20,009 has been placed to reserve and £6,909 to reserve for a payment 
- of an interim-dividend in May next at 5 per cent. on the ordinary shares, 
carrving forward £20,843. 

Mr. R. Mond, J.P., who presided over the recent annual mecting of the 
Moxp NICKEL Company, Lro., said the balance profit for the past year 
was £531,840. an increase of £195,000. An interim dividend on the 
ordinary capital at Is. per share was paid in February, and a further 

- dividend of 3s. was paid in July. The directors proposed to place 
£250,000 to reserve and to carry forward £18,251. The industry carried 
on by the company was one of those ' key ` industries which were of 
vital importance to the country, and he emphasised the advantages 

_ accruing from the possession of an important refinery of Canadian ores 
situated in this country. He referred to the growing dislike of Govern- 
ment control of industry among all classes, a said that if we wore to be 
successful in supplanting German trade both in home and foreign markets, 
we should get ready to do sc now. 

The report of the ELECTRIC SUPPLY COMPANY OF VICTORIA, LTD., 
for the year ended March 31 last states that the lamps connected to the 

- electric supply department's mains were 211,746 against 188.402 in 
1917 and 166,253 in 1916. The passengers carried were 4,881,924 
against 4,803,895 and 4.877,325 in 1917 and 1916 respectively. The 
revenue was £95,009. 6s. 4d. and the expenditure £63,566. 14s. lld., 
leaving a gross profit of £31,442. 11s. 5d. The balance to credit of profit 

>. and loss-account is £29,730, and with £16,426. 148. 10d. brought forward, 
the total is £46,156. 18s. 8d. Deducting debenture interest 

(£7,026 73.6d.) and amount transferred to debenture stock redemption 

acconnt (£7,257. 17s. 9d.) and amount written off cost of debenture 


issue (£450) the balance is £31,422. 13s. 5d. The directors propose to ` 


pay on account of arrears of preference dividend £10,500, and to carry 
forward £20,922. 136. 5d. 


New Gompanies, &c. 


AABADA DRY BATTERIES, LTD. (15),596.)—Private company. 
Reg. Oct. 5, capital £3,090 in £1 shares, to enter into an agreement. with 
George Nikolayevitch Autonoff for a licence to use a certain invention 

_ relating to improvements in dry ells in electrical batteries, &c. Reg. 
office: 6l, St. James’s.street, S.W. 1. 
BRITISH FEDERATION OF IRON, STEEL, TINPLATE & METAL MER. 
--- CHANTS (INCORPORATED).—(Word ‘* Limited” omitted from title by 
licence of Board of Trade.) (151,654)—Reg. Oct. 12 as a company 
limited by guarantee, not formed for purpose of profit, with an unlimited 
~ number of members, each liable for £1 in event of winding up. Objects : 
' To create a federation of (1) the members of all associations of persons, 
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firms and corporations interested in or connected with the baying, 
selling, importing, exporting and distributing iron, steel, tinplate and 
metals which shall become afħiliated; (2) the members of all affiliated 
iron, steel, tinplate or metal merchants’ sections of Chambers of Com- 
merce ; and (3) all individual merchants or merchant firms or corpora- 
tions, or members or representatives thereof, interested in any such 
businesses and not belonging to any such association or section: to 
promote the discussion among members of questions affecting their 


interests, Secretary: (. T. Everrett. Reg. office: 5, East India. 
avenue, London, E.C. 
W. G. AYRES & CO. (LTD.) (151,564)—Private company. Reg. 


Oct. I, capital £1,090 if £1 shares, to carry on the business of automobile 
and electrical engineers, dealers in electrical fittings, &c. First directors 
are W. G. Ayers and W. F. Ashley. Reg. offices: 54, Gracechurch- 
street, E.C. 3. ; 

PERMANS (1918) (LTD.) (151,502)—Private company. Reg. Sept. 23, 
capital £100,000 in £l sheres, to take over the business of engineering 
manufacturers of die castings in eluminium end other meta!s carried on 
as Kermans (Ltd.). First directors are H. Smith, A. Bednell and ©. C. 
Reg. ofticee : Mitre House, Scrubbs In, Willesden Junction, N.W., 

GORDON MANUFACTURING COMPANY, LTD. (151,705.)}—Private 
company. Reg. Oct. 18, capital £100 in 5s, shares, automobile, me- 
chanical and electrical enginecrs, manufacturers of ® machinery, &c. 
First directors: G. Stewart (permanent) and G. H. Upjohn. Reg. 
office : 18-19, Woodstock-street, S.W. L. 

LEEDS FLINT GLASS CO. (LTO.)—(151,461)—Privete company. Reg. 
Sept. 18, canital £10,000 in £1 shares, to take over the business of electric 
lamp bulb and tubing manufacturers carried on by the Yorkshire Incan- 
descent Electric Lamp Co. at Leeds‘as the Leeds Flint Glass Co. Agree- 
ment with Yorkshire Incandescent Electric Lamp Co. First directors 
are H. F. McDowell and W. Plews. Reg. office: Old Mill-lene, Hunslet, 
Leeds, 

M.P. MFG. CO. (LTD.) —(151,551)—Private company. Reg. Sept. 28 
capital £1,000 in £1 shares. Electrical, gas and mechanical engineer. 
manufacturers of primary batteries, &c. First directors :- J. W. Manley 
and B. W. Peteers. Reg. office: Twyford Hall, Twyford-street, N. 

YORKSHIRE BATTERY MFG. CO. (LTD.) (151,470)—Private company 
Reg. Sept. 18, capital £10,000 in £l shares, to take over business of 
electric battery manufacturers carried on by Yorkshire Battery & Mfz. 
Co. First directors are H. F. McDowell and W. Plews. Reg. office: 
Low Field Mills, East-street, Leeds. 


Mortgages and Charges. 


DURAM (LTD.)—Particulers of £20,00074 por cent. debentures created 
June 11, 1918, have been filed, whole amount being issued on Sept. 2. 
Property charged: (Company's undertaking and property, including 
uncalled capital. No trustees. 

INTERNATIONAL ELECTRIC COMPANY, LTD.— Land registry charge 
dated Oct. 10, 1918, securing £600 charged on freehold messuage and 
garden, ‘‘ Meads Smithan,’ Downs-road, Purley. Holder: Mr. Cyril 
Woodham Mann, Bexley. 

OMEGA LAMP WORKS (LTD.)—Peficulars of £1,000 debentures . 
created July 6, 1918, filed, 2nount of present issue being £400. Pro- 
perty charged: Company’s property, present and future. No trustees. 


. Receivership. 
WEAVERHAM ELECTRICITY SUPPLY COMPANY, LTD.— Notice of ap- 
pyntment of H. L. Dale. 133, Chester-road, Northwich, as receiver on 


Oct. 3, 1918, under powers contained in trust deed dated 1916, has been 
filed. . 


ThirtySeven Years Ago. 
[From THE ELEcRICIAN, October 23, 1881.] 


A GERMAN TELEGRAPH Scroot.—According to a notice recently 
issued by the Secretary of State for the German Post Office. the Tele- 
graph School at Berlin will shortly commence another session of six 
months, lasting until April. Here employees of the telegraph service 
ma y undergo a course of physics, chemistry, mathematics, &c. 

LITERATURE.—The current number of the ‘ Quarterly Review. 
just published, contains an article’ cn the ‘‘ Development of E‘ectric 
Lighting.” In the July number of the same periodical is an article on 
earthquakes, in which the writer endeavours to trace their origin and 
cause to electricity. The undulatory motions are supposed to be the 
result of electricity endeavofiring to break through cushions of soft. 
non-conducting materials, and the creaks and chasms opened in the soil 
are put down to the power of the clectric jet to rip asunder the surface. 
We believe seixmologists in general do not agree with the author of the 
latter article. ` ' 

THE “ Hooper. —This fine vessel, specially suited for cable work, 
has, we understand, been purchased by the India Rubber, Gutta Percha 
& Telegraph Company from Messrs. Hooper, and will be employed in 
laying the South American Cables, now being manufactured. It is ex- 
pected that the ship will leave for the Pacific Coast in March next. Her 
tonnage and measurements are: Length over all, 350 ft. ; beam, 55 ft. : 
moulded depth, 36 ft. ; gross ¢onnage, 4,935 tons ; net registered, 3,724 
tons. She has three cable tanks, each 30 ft. deep, with diameters re- 
apectively 41 ft., 53 ft. and 51 ft., and has the usual cable gear. The 
‘Hooper ” is the largest cablo ship afloat. It is the intention of the 
present owners to call her the ‘‘ Silvertown.” 
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Notes. 


In Sight of Peace. 


We have no intention of suggesting that peace will be 
virtually upon us during the present month ; possibly another 
six months may be necessary to bring about this happy event. 
Yet it is equally possible that peace may come very quickly, 
and,therefore, it behoves us to ask what will be the immediate 
efect upon industry ¢ First there will be undoubtedly a 
priod of suspense in which the manufacturing of munitions 

may be continued but at a reduced rate, and this will be 
followed in due time by the order to cease manufacture. 
During the first period it may be desirable to retain, all those 
who are engaged in the manufacture of munitions as a mAtter 
of precaution. Later, however, their services will not be 
tyuired. What, then, is to happen when the order is given 
to cease manufacture? Some hundreds of thousands of 
munition workers are subject to a weck’s notice. That, of 
course, is a simple solution of the matter, but it is not one 
Which any responsible person would contemplate as a desirable 
easure to adopt. A very large amount of unemployment 
would be a most serious evil, and this can only be avoided. by 
“ving time for industry and labour to adjust themselves to 
the new conditions. The expenditure on the war has been 
5o enormous that a little additional expenditure in so far as 
munition workers are concerned is scare ely worth consideration 
if it is to serve a useful purpose, and in all probability the 
Government will take this view. We think it would be a 
ereat advantage, however, if the Government would state 
their intentions at the present time rather than wait for a 
dificult position to develop. The problem is one of great 
Importance. We have the Ministry of Reconstruction for dealing 
with such matters, and, therefore, there seems to be no good 


reason for delay in dealing with a situation which mav come 
very suddenly upon us. 
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Ix his presidential address before the North-East Coast 
Institution of Engineers and Shipbuilders, Mr. B. L. ORDE 
made some pregnant remarks on problems of reconstruction, 
referring especially to the so-called “ limitation of output.” 
This practice dates back to the days of the hungry forties, 
and was: no part of the earlier scheme of labour in which 
master and man were * mates,” each conscious that the with- 
drawal of effort meant loss to both. In the vears following 
the war it will only be possible to meet the burdens imposed 
by war expenditure by eliminating all deliberate restrictions 
of output. Our task must be to convince masters and men 
that they are still mates—that the fruits of their labour-are 
sold by the master for their joint advantage. Turning to 
the common argument that all income above a certain figure 
represents unjust withdrawals from the waves of the worker, 
Mr. ORDE quoted some statisties to show that the distribution 
of all income, over £1,000 among workers could only raise 
wages at the rate of about 1!d. in the shilling. This statement 
is supported by the conclusion that in pre-war times a 10 per 
cent. rise in wages in the engineering and shipbuilding trades, 
unless borne by the consumer, was sufficient to absorb all the 
average earnings of capital. In the remainder of his address 
Mr. Orne dealt with various points of technical interest to 
the shipbuilding industry, especially the question of standard- 
isation and the bulk fabrication of ships. Apart from the 
manufacturing side he raised the point how far such methods 
can be accommodated to the demands of labour. They may 
facilitate greater leisure and shorter hours of work. On the 
other hand, they tend towards monotony and the removal 
of the intellectual stimulus which workers experience from 
variety in jobs. This is a problem which many other indus- 
tries will also have to consider in laying their pene for 
reconstruction. 


Ce aed 


Statutory Undertakings and Increased Charges. 


Some little time ago an Act of Parliament came into force 
giving power to the Board of Trade. to allow statutory under- 
takings to increase their charges temporarily so as to meet the 
heavy costs under which such undertakings are at present 
working. In certain cases this permission has been given, but 
in the case of the undertaking supplving Weybridge and 
Walton, the application has been refused without so much as 
an inquiry being held, the Board merely suggesting that a 
further application might be considered in six months’ time. 
It is difficult to understand this attitude. It appears that 
figures have been supplied showing that the increased charges 
due to war conditions not only wipe out all dividends on 
preference share capital but also prevent the full debenture 
earned. Under these circumstances surely 
there is an excellent case for an increased charge. To post- 
pone the matter for six months, so that no increased charge 
can be made during the winter months when most of the revenue 
is earned, can only place the undertaking in an extremely 
difficult financial position. Whether the refusal is due to the 
fact that the local authority is opposed to the increase in price 
we do not know. Possibly the municipal council feel that 
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they must oppose any such application for political reasons, 
quite irrespective of the merits; if so, it is an unfortunate 
position and a short-sighted policy, which should be terminated 
at once by the holding of an inquiry. We fear that this 
action of the Board of Trade ts on a par with others to which 
we have referred from time to time, and which show that the 
Board, notwithstanding its name, have httle knowledge of 
what trade really means. 


The Dover Tramways. 

WE fear that there are many tramways in the country at 
the present time which are in a seriously bad condition from 
the point of view of maintenance. At Dover the position 
has become most acute. According to a report by Messrs, 
Dick. Kerr & Company, a large part of the track requires 
renewal. For this purpose it will be necessary to have 240 
tons of rails, a corresponding number of points and crossings 
and other aecessories, 2.000 tons of ballast, 800 tons of sand 
and 500 tons of cement. If 100 men were employed the work 
would require three months for completion. The poles also 
appear to be very light for their work, and the trolley wire, 
which is unusually small, is badly worn. Out of 20 cars only 
12 remain on the road; and the report states that even if the 
track were put into proper condition the improvement would 
probably beun noticed, as it would be nullified by the excep- 
tionally bad state of the cars themselves. According to the 
tramways manager, no actual renewals can be traced other 
than running repairs, and this statement. it should be noted, 
applies to the pre-war history. Under present conditions it 
is, of course, difficult to carry out renewals, both on account 
of the scarcity of material and owing to the fact that work of 
this kind cannot be carried out at night in a town like Dover. 
The Corporation is now faced with the alternative of spending 
a considerable sum of money, the provision of which, owing 
to the present high cost of materials, would have a bad financial 
effect upon the undertaking, or of selling the whole equipment 
as scrap. The latter course would bring in an unusually 
large value at the moment, as tramway material and even 
scrap metal is ata premium. Jn that case the tramway service 
would be supplanted by a motor-’bus service. For the moment 
the matter is still under consideration. The moral of this 
unfortunate history is that adequate repairs and a fund for 
such a purpose are of prime importance. According to the 
report of Messrs. Dick, Kerr & Company, there appears to 
have been no regular system of maintenance and no sum set 
aside for repairs, all work having been done out of revenue. 
In this way the tramways have been literally starved as re- 
gards upkeep. The result of such a policy is inevitable, and 
must come sooner or later. We hope that there are few under- 
takings in the country which have run their tramways on such 
an unsatisfactory basis. 

cee 
America’s Energy Supply. 

UNDER the above title Dr. C. P. STEINMETZ contributes an 
imaginative article to the “ General Electric Review ” (U.S.A.), 
and though the facts quoted refer to the available supply of 
energy in America, the principles are of genera! application. 
, Taking the calorific value of average coal, Dr. STEINMETZ 
arrives at the conveniently expressed conclusion that the 
chemical energy of one ton of coal is equivalent to the elec- 
trical energy of 1 kw.-year (24-hour service), assuming 100 
per cent. efficiency in conversion. If it be assumed that 
half the coal is applied to electric power at 10 per cent. 
eficiency and that the other half is used as fuel and for 
metallurgical purposes at an average efficiency of 40 per cent , 
then only 217 million kw.-vears are made available from a 
production of 867 million tons per annum. Turning next to 
the potential energy in the form of water power, rainfall, &¢., 
Dr. STEINMETZ arrives at a total of about 1,000 million kw.- 


THE ELECTRICIAN. 


NOVEMBER 8, 1918, 


years. This, after deductions for water required for agri- 
culture, evaporation, &c., is reduced to 380 kw.-vears, and 
ultimately, assuming an efficiency of conversion of 60 per cent., 
to 230 million kw.-years. The question is how to utilise all 
this energy, much of it existing in the form of small rivulets 
and streams, before its potential value diminishes. It is 
interesting to notice that the figure arrived at is approxi- 
mately.the same as that now produced from coal ; in other 
words, if the coal supply failed even the most efficient utilisa- 
tion of existing water-power would hardly make good, let alone 
appreciably surpass. the present energy-demand. The etheient 
utilisation of water-supply on these lines would. however. 
involve much simpler methods of generation than at present. 
According to Dr. Steinmetz, it mav best be achieved in the 
future by the adoption of the induction generator for smaller 
Wateg-powers, such generator stations acting as adjuncts to 
large synchronous stations to which the functions of regulation 
and control would be transterred. 


nen ae 


Batti-Wallah’s Society.—The next monthly luncheon of 
this Society will take place on the 18th inst. at the Holborn 
Restaurant, London, the principal speaker being Mr. Llewellyn 
B. Atkinson. 

Royal Institution.— At a general meeting of the members 
held on the 4th inst. special thanks were returned to Mr. R. 
Pearce for a donation of £100 to the Research Fund. It was 
announced by the Secretary that the Christmas Course of 
Juvenile Lectures would be delivered by Prof. D'Arcy Thomp- 
son, the subject being ` The Fish of the Sea.” 


LE.E. General Conditions of Contract.—In these Con- 
ditions as used hitherto the 20 per cent. retention money has 
been divided into two parts, 10 per cent. being payable at the 
expiration of one sont after the works are taken over or put 
to beneficial use by the purchaser, and the remaining 10 per 
cent. at the expiration of nine months after the first payment 
becomes due. These percentages have now been changed to 
15 per cent. and 5 per cent, respectively. 

Industrial League.—On the 30th ult. the annual dinner of 
the Industrial League, was held, the chair being taken by 
Mr. G. H. Roberts. M.P., Minister of Labour. Mr. Roberts 
announced that he had consented to act as President of the 
League for the ensuing year as he felt that the work which the 
League was carrving on was of great importance. Ii internal 


strife were to follow the war, the recovery of the country 


would be impossible. He thought the time had now come 
when the efforts of the various bodies formed to solve this 
question should be pooled. There was special need for such 
work. The individual workman, while entitled to claim his 
rights must also admit his responsibilities. Mr. John Hodge. 
M.P., Minister of Pensions, spoke in favour of increased pro- 
duction. 


Power Station Extensions.—The Council of the Incr 
porated Municipal Electrical Association have issued the 
following circular to Members of Parliament :—* The Council 
of the Incorporated Municipal Electrical Association, repre- 
senting practically the whole of the electricity supply undet- 
takings in Britain, view with grave concern the lack of um- 
formity of treatment at the hands of the Government 
Department concerned in granting permits for power station 
and plant extensions of large electricity supply undertakings, 
and respectfully request that impartiality be shown day 
deciding future applications for necessary extensions ° 
electricity supply schemes. It is felt that the success of the 
scheme of the Board of Trade for the re-organisation of the 
electricity supply industry is being seriously prejudiced hy 
the close connection between the principal staff of the Ministri 
of Munitions and large private electricity undertakings m the 
country. | 

Naval Invention.—It is announced that the Admiralty 
Board of Invention and Research. which was created 1n Juy. 
1915, has had 53,000 inventions and proposals sulmitted to 1t 
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up to July last. About 36,000 related to the submarine and 
mine in attack and defence, and to engineering matters ; 
13,000 to naval ordnance, ammunition, &c., and the rest to 
aircraft. In many inventions which have been examined by 
the Board a sense of fundamental conditions has been absent. 
Thus, of the inventions and suggestions placed before the Board 
only a small percentage possess any naval utility. Sir Eric 
Geddes instituted early this year the Department of Experi- 
ment and Research at the Admiralty with the object of 
ensuring the closest contact between the naval officer, the 
scientist andtheengineer. Therearealso local committees and 
a committee of the Institution of Electrical Engineers. Each 
of these is dealing with the problems which are most nearly 
allied to the industries which have sprung up in the district. 
Industrial Reconstruction Council.—The Industrial Re- 
construction Council and the Reconstruction Society have 
formed a Joint Committee and planned a national campaign 
on the lines of the work which they have been doing for the 
past year and which is having such a beneficial effect upon 
the attitude of mind of both Capital and Labour. There is no 
doubt that this first effort at co-ordination will meet with 
public approval, and will help to dispel the confusion which 
must inevitably arise when Leagues and Alliances, Councils, 
Committees and Societies are all apparently preaching the 
same gospel and covering the same ground. The two societies 
which are now joining hands have found it almost impossible 
to meet the demands made upon them for speakers and 
literature, and at none of the numerous meetings they have 
held have they been able to accommodate all who have 
attempted to secure admission. The fourth lecture of the 
series arranged by the Industrial Reconstruction Council will 
be held in the Saddler’s Hall, Cheapside, E.C. 2, on Wednesday, 
Nov. 13. The Chair will be taken at 4.30 by the Rt. Hon. 
Lord Burnham, C.H., and a lecture entitled “ A Retrospect 
from 1970,” will be delivered by Sir Arthur Steel-Maitland, 
Bart., M.P., Parliamentary Secretary Foreign Office and Board 
of Trade (Department of Overseas Trade). Applications for 
tickets should be made well in advance to the Secretary, I.R.C., 
2 & 4, Tudor-street, E.C. 4. 


Obituary. 

EpwarbD BENNISs.—We regret to record the death on the 29th ult. of 
Mr. Edward Bennis, founder and managing director of Messrs. Ed. Bennis 
& Company, Ltd. Mr. Bennis was born in Limerick in 1838, and educated 
at the Quaker College, cf Newtown, Waterford. Or leaving college he was 
apprenticed to Mr. Thes. Chandler, of Balls Mills, Waterford, subse- 
quently entering the service of Mr. Peter Moore Fisher, of Piltor, County 
Cork. Afterwards he started in business on his own acc ount, and within 


a few years he had acquired a competency which enabled him to retire i 


from business. Some years after, entering once more into bisiness, he 
began to take an active interest in the mechanical firing of boilers. 
Previous to 1874 the firir g of boilers by mechanical means was almost 
unknown, though there were then two types of machine stokers used on a 
smallscale. At this stage in the histcry of the subject. Mr. Bennis joined 
Mr. Dillwyn Smith, of Philadelphia. Works were started in Liverpool, 
, but Mr. Bennis soon came to the conclusion that the system which pro- 
vided only for throwing the fuel or the fire was ircomplete. After 
lengthy experiments, Mr. Bennis succeeded in inventing a sclf-cleaning 


` furrace which answered the requirements he had set himself to me t. 


A great increase in evaporation was efiected in boilers fitted with his 
apparatus, the smoke was lessened and a considerable economy was 
effected. , He continued to improve his machine, and ultimately estab- 
lished his works in Bolton. A new principle of machine firing was later 
introduced, in which the coal was spreac ove. the fire, not ir a continual 
rain, as in the older machin s, but by a striker, whi: h distributed it inter- 
mittently. The rewer principle effected a complete revolution in 
machire firing and it took rank as a leading enginecripg industry. 
Machine firing had aroused such attenticn that a ¢ompotition of 
mecharical stoker makers was held at the Manchester Sanitary Exhibi- 
tior in 1882, and the medal fer merit on the points of smoke abatement, 
power and efficiency was won by Mr. Bennis. At the Yerkshire Jubilee 
Exhibition a gold medal offered for the best system of machine firing was 
again won by Mr. Bennis. More recently still a newer system was intro- 
duced by Mr. Bepnis, in conjunction with his son, in which all the ad- 
Meda ah of forced draught, machine firing, induced ‘draught and self- 
oe furnace hav been concentrated in one inventior., Itis said that 
è y means of this the rating of a boiler may be ı early dc ubled, while main- 
aming a very high economical efficiency and a smokeless chimney. It 
is evident that when a considerable number of boilers are fitted with 
machine-firing apparatus a great advance is made if the fuel car be fed 
to the hoppers of the machine-firing apparatus by mechanical means, 
and the ashes and clinker remaved from the front of the boilers by similar 
means. To effect this an adaptation of apparatus already used by 
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collieries was first triec ; but improvemerts quickly suggested them- 
selves, and in a short time the patents wire taken out which kept the 
Bolton works busy producing fuel-conveying plant. The latter includcs 
automatic weighing machinery, which weighs the fuel in transit into the 
works, tips it into the conveyors and registers the weight delivered in the 
day. As the works at Boltor were toc small, a site for a new factory was 
obtained at Little Hulton, near Bolton, in 1904. Up-to-date buildings, 
which were prcvided with electric cranes and every appliance to get the 
utmost output, were erected ; but since then the buildings and plant have 
been extended year aft: r ycar to meet the continued growth of business. 
All types of machine stokcrs are now built, inclvding chain grates for 
water-tube boilers, and avery description of coal-handling device—coal 
bunkers, pnoumatic ash-handling plant, conveyors for coal. cement and 
like products. The firm have now branch establishments or conces- 
sionaires in most cf the countries of the world. Of latc years Mr. Bennis 
and his son have devoted much attention to the mechanical firing of 
boilers on board ship, but developments have been held in suspense in 
consequence of the war. 

T. ©. Hercutysonx.—The death recently took place of Mr. Thos. 
Chas, Hutchinson. managing direotor of the Skinningreve Tron Company, 
who installed the first electrically driven cogging mill in Great Britain. 

DEATHS on ACTIVE SERVICE.—The following deaths are reported :— 

Company-Sergt.-Major J. P. Batey, D.C.M. (R.E.), who is now pre- 
sumed to have been killed, was a Fellow of the Chemical Society and was 
formerly a student at the Manchester School of Technology, won the 
Schuster Research Scholarship in 1908, and took the degree of M.Sc. 
(Tech.). He had also, been awarded the Belgian Croix de Guerre., 

Lieut. J. H. Waddington (R.A.F.), who was killed on Oct 22, was 
formerly employed by the Britizh Westinghouse Electric & Manufacturing 
Company. 

We regret to learn that Sec -Lieut. John Poynter (20th Manchester 
Regt.) was killed in action on Oct. 25. He was chief assistant to his 
father, Mr. J. F. Poynter, managing director of the Maxim Lamp - 
Works, Ltd., until he jcined the Army as a private carly in 1916. 


, Personal. | 

Th: degree of D.Se. (Eng.) of the University of London has been 
conferred on Prof. Miles Walker, M.A., of the Manchester College of 
Technology, for a thesis entitled ‘ Supply of Single-Phase Power from 
Three- Phase Systems.” . 

Prof. Dr. Ernst Hagen, director of the Electrotechnical Department 
of the Physikalisch Technische Reichsanstalt, Berlin, retired on Oct. 1 
after a service of 25 years., | 


Arrangements for the Week 
FRIDAY, Nov. 8th (to-day). 
PHYSICAL SOCIETY. 
p.m. Atthe Imperial College of Science, Imperial Institute-road, 
S. Kensington, London, S.W. Papers to be read: ‘' Low 
Voltage Ares in Metallic Vapours,” by Prof. J. C. MeLennan, 
F.R.S.: * Relativity and Gravitation.” by Mr. W. Wilson, 
D.Sc. : ‘‘ A Demonstration of Experiments. illustrating Colour 
Blindness ” by Mr. C. R. Gibson, F.R.S. E. 
NORTH- East Coast INSTITUTION OF ENGINEERS AND SUHIPBUILDERS. 
6.15 p.m. At the Literary and Philosophica! Society, Newcastle-on- 
Tyne. Lecture on “ Electric Welding for Shipbuilding Pur- 
poses,” by Mr. W. S. Abell, M.Eng. 
SATURDAY, Nov. 9th. 
© MANCHESTER ASSOCIATION OF ENGINEERS. 
6.30 p.m. Atthe Grand Hotel, Mar chester. Paper on ' Workshop 
Measurements with Special Reference to the Limit System,’ 
\ by Mr. W. F. Rhodes, M.I.Mech. E. 
. BIRMINGHAM AND DISTRICT ELECTRIC ULUR. 
7.0 p.m. At the Swan Hotel, New-street, Birmingham. 
“ Automatic Telephones, by Mr. H. W. Dipple. 
MONDAY, Nov. 11th. | . 
INSTITUTION OF ELECTRICAL ENGINEERS, WESTERN LocaL SECTION, 
7.0 p.m. At the South Wales Institute of Engineers, Park- place, 
‘ardiff. Address by the President, Mr. C. H. Werdingham. 
TUESDAY, Nov. 12th. 
INSTITUTION OF ELECTRICAL ENGINEERS, NORTH-WESTERN CENTRE. 
7.0 p.m. At the Engineers’ Club, Albert-square, Manchester. 
Address by the Chairman, Mr. A. P. M. Fleming. 


JUNIOR INSTITUTION OF ENGINEERS, NORTH- EASTERN SECTION. 

7.15 p.m, At the Mining Institute, Neville-strect, Newcastle-on- 
Tyne. Paper on ‘ The Design of High Speed Steam Turbines,” 
by Mr. M. Ward. 

INSTITUTION OF ELECTRICAL ENGINEERS (SCOTTISH CENTRE). 

7.30-p.m. At 207, Bath-street, Glasgow. Inaugural Address by 
the Chairman, Mr. J. F. Nielson. 

FRIDAY, Nov. 15th. , 
INSTITUTION OF MECHANICAL ENGINEERS. l , 

6.0 p.m. At the Institution of Civil Engineers. Adjourned dis- 
cussion on ‘' A Law Governing the Resistance to Penetration 
of Metals which are Capable of Plastic Deformation, and a New 
Hardness Scale in Fundamental Units,’ by Prof. C. A. Edwards 
and Mr. K. W. Willis; ‘The Value of the Indentation Method 
in the Determination of Hardness,” by Mr. R. G. C. Batson ; 
and “ The Ludwik Hardness Test,” by Dr. W. C. Unwin, F.R.S.: 
and also a Paper will be read, if time permits, on ` Electric 
Welding, by Mr. T. T. Heaton. | 


Paper on 
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Electric Traction on the Central Argentine 
Railway. 


(Concluded from p. 552.) 


ELECTRICAL EQUIPMENT OF TRAINS. 

The average distance between stations on the Tigre (Victoria) 
route is 14 miles; the present timing of electric trains which stop 
at all intermediate stations is 47 minutes, giving a scheduled speed 
of 22} miles per hour. This can be increased to 25 miles per hour 
when desired without overloading the equipment. As the average 
length if run is comparatively great, and as there are no severe 


gradients on the line, it was not necessary to utilise the whole of the 


weight of the motor coaches for adhesion by gearing a motor to each 
"axle. Consequently a two-motor equipment was adopted, each 
motor dealing with a load of about 45 tons. With the width 
between wheels available on the broad gauge (5 ft. 6 in.) it was 
possible to design a motor (Figs. 15 and 16) of ample capacity 
without interfering with the normal proportions of its various 
parts. In addition to the stopping service, the trains are also 
‘required to make express or semi-express runs, stopping only at 
one or two intermediate stations and performing the journey at 
a scheduled speed of 374 miles per hour. This condition is provided 
for by reducing the excitation of the main fields by 50 per cent. in 
one step. Details of the electrical equipment of the coaches are 
given in Table VII. i 


Table VII.— Details of Electrical Equipment of Rolling Stock. 
Type of motor, G. E. 235. 
Horse-power of motor, 250 u.r. on one hour rating (75°C. rise), 
Voltage across motor, 800. i 
Overall length of motor, 5 ft. 0} in. 
Diameter of armature, 20 in. 
Core length, 174 in. 
Diameter of commutator, 17} in. 
Length of commutator, 72 in. 
Weight of motor, including gears and gear cexe, 8.430 lb. 
Armature- bearing (pinion end), 5in. by H? in. 
Armature-bearing (commutator end), 4} in. by 87 in. 
Gearing, pinion : 22 teeth ; 2] in. diametrel pitch ; forged steel ; 
oil tempered. | 
Gearing, gear wheel: 70 teeth: width of face 5} in.: cast steel 
hub, with oil tempered forged steel rim shrunk on. 
` Wheel diameter, 3 ft. 6 in. 


The two motors, mounted on cach motor bogie, are arranged for 
nose suspension from the bogic transom, the suspension nose being 
cushioned by springs against both upward and downward move- 


Fic. 15.—Cross SECTION THROUGH MOTOR. 


x 


ment; they drive the axles through single pinions and gears with a 
gear reduction of 70:22. The clearance between the lowest point 
of the cast-iron year-case and rail level is 44in. The suspension 
bearings on the axle are fitted with gun-metal linings, the length 
of axle between bearings being protected by a housing to exclude 
dust. The armature bearings are gun-metal lined with white metal. 


Both sets of bearings are lubricated with oil and waste. 


The motor carcase is a single steel casting with machined seats 
for the four main and four commutating poles. 

Provision for ventilation is made 
in the form of a rectangular open- 
ing of 160 sq. in. at the pinion end 
arranged to take a flexible duct 
communicating with the interior of 
the coach, through fwhich the: air 
can be drawn if it is found that 
there is too much dust in the air 
taken direct from beneath the 
coach. The air entering this open- 
ing passes to the commutator end 
between the fields and over the 
surface of the armature; it then 
returns through ducts in the core 
and is expelled through openings 
in the upper part of the end shield 
by a fan fixed on the armature 
shaft. All other openings in the 
carceye are fitted with watertight 
COVeTS. ; 

The armature core stampings are 
mounted direct on the shaft and 


ir ean be kept solidlv together when 
Pease being pressed off by bolts passed 

| Wed through some of the ventilation 
| Hi! J ducts. The armature coils are 
ERENT] made up of flat strips insulated 
[l from each other with mica, bound 


tcgether with tape, and insulated 
from the core with pressed mica. 
The field coil are copper strip, 


Fic. 17.—CONTACTOR INTER- 
LOCKS. 
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the main coils being wound on the flat and the commutating coils 
on edge. . 

The two brush holders each carry four carbon brushes, the pressure 
on which is adjusted to 4} 1b. Each holder is carried off two por- 
celain insulators, the stud insulation being mica. , 

The motors are built and insulated for a working pressure of 
800 volts, and the control system provtdes for operating with two 
motors in series, in parallel with full tield, and in parallel with tapped 
field. The control at starting is automatic, the rate of cutting out 
serieg resistance being determined by a “notching” relay which 
allows the contactors to close in the proper order as the main current 
falls to a pre-determined value. The main contactors are wound to 
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number and are mounted in a sheet steel box with the front 
covers hinged to swing open for inspection. The_ interlocks 
(Fig. 17) which make the combinations required for the successive 
control stepe are mounted on spindles at the back of and are operated 
by the contactor arms. In this figure the contact pieces are shown 
at A and are insulated from the spindle'B. The main resistances 
are cast-iron grids insulated with mica and mounted in frames 
carried from the under-frame members by insulated balts and 
bobbins. The main circuit-breaker, which can be set. or tripped 
"from the driver’s cab, and the reversers are mounted in water- 
tight sheet steel hoxes. All cables beneath the coaches are carried 
in solid drawn steel conduit, screwed into the cases containing the 
apparatus ; where breaks are required in the cable junction boxes 
are provided. The conduit was erected in this country and shipped 
in position on the underframe. the cables being pulled in during the 
Te-erection of the coaches in Buenos Aires. 

The leads which run from end to end of the train are three in 
number :— 


(a) The train line, a single core cable. 

(b) The pump line, a twin core cable, one core being the full speed 
and the other the half-specd lead for the pump motor. 

(c) The control line, a bundle of seven cables coupling up con- 
trollers, circuit-breakers, &c. 

These leade bifurcate at the end of each coach and terminate in 
sockets attached to the headstock. Connection between coaches is 
made by removable jumpers and plugs. 

The vacuum pump and motor are mounted in a framework slung 
to the underframe. The pump is a single acting two-cylinder 
machine coupled to the motor through a helical spring coupling. 
It 1s geared down 4 : 1 by a chain inside the pump casing. The motor 
8 of 34 H.P. capacity, series wound. A series resistance which can 
be short-circuited permits it to be run at two speeds, one approxi- 
mately double the other. Normally the motor is run at half-speed 
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to maintain the vacuum against leaks and the use of the vacuum 
horn; when the drivers brake-handle is put into the * release ” 
position the brake controller cuts out the resistance and the motor 
rung at full speed till the required vacuum is obtained, whereupon 
the brake-handle is put to the “running” position, thus inserting 


There are four positions of the driver’s brake-handle :— 

l. Neutral position. Motor stopped; train and pump pipes not 
connected together. 

2.°Release position. Motor running full speed; train and pump 
pipes connected through full gate in driver's valve. 


——; — — me o 
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Fic. 16.—LoNGITUDINAL SECTION THROUGH MOTOR. 


3. Running position. Motor running half speed ; train and pump 
pipes connected through half gate in driver’s valve. e l 

4. Application position. Motor running half speed; train pipe 
full open to atmosphere ; pump pipe blanked off. 

The ‘‘ dead man ” device on the controller consists of a pilot valve 
operated by a- knob on the main handle. When the knob is released 
this valve admits air to the emergency valve which is- thus actuated 
and opens the train pipe to atmosphere, blanking off the pump pipe. 


CAR SHEDS. 


For the reception of the electric rolling stock the Company built 
a new car shed at Victoria. This shed is 230 yds. long and contains 
10 tracks. The rails are raised from the floor on longitudinal con- 
erete supports so that the equipment underneath the coaches can 
be easily examined. Power for moving the coaches in the shed is 
supplied from overhead trolley wires carrying little carriages from 
which hang cables that can be plugged into the train line sockets 
on the coaches. An existing shed was adapted as a repair shop by 
raising the roof and installing 20-ẹn travelling cranes. P “Wi--+fl-4 

The routine maintenance of the stock consists of a nightly in- 
spection and a shed day once a fortnight. It is intended tò give a 
heavy overhaul when cars come in for wheel turning, which will be 
for the motor coaches after running 60,000 to 80,000 miles, and for 
the trailer coaches after 100,000 miles. The shed and repair shop 
staff consists of two shifts each of 31 men, with 7 other men employed 
in the shops during the day only, and three rolling stock examiners 
who are stationed at Retiro. 


' ELECTRICAL EQUIPMENT OF TRACK. 


The electrical equipment of the track (Table VIII.) comprised the 
bonding of the track rails, the erection, bonding and protection of 
the conductor rails, the laying of inter-connecting cables across gaps 


in the conductor rail and the provision of switchgear for dividing up 


the track into short electrical sections. 
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Table VIII.— Details of Electrical Equipment of Track. 
Conductor Ruil. —Make, North Eastern Steel Co.’s high conductivity 


. steel. 
Weight per yard ...... 86 lb. 
Length of rail ......... 33 ft.. 
Composition ............ Carbon (0-03 per cent.). 


Silicon (nil). 

Sulphur (0-05 per cent.). 
Phosphorus (0-06 per cent.). 
Manganese (0:36 per cent.). 


. è ; . e 
Electrical resistance... 6-7 times that of copper of equal volume. 


Ramps .......ccceeeeeees Shaw’s cast steel, 
Insulators. 
Type Gi ks ere ee Doulton’s single shed round porcelain. 
Caps and clips ......... Malleable cast iron. 
Bonds. 
INDO aN British Insulated & Helsby Cables Co.'s 


solid heed and pin tvpes. 


Track bonds ......... .. Ribbon type, 133 in. long, 0’ 166 sq. in. sreg. 


Conductor rail bonds. Ribbon type, 6% in. long, 0°166 sq. in. area. 
Cross bonds ............ 190-106 in. stranded, 24in., 82in. and 


123 in. long, 0-166 sq. in. area. 
169/0-0435 in. stranded, 18 in. long, 0-25 
sq. in. area. 
Evershed & Vignoles type.. 


Cable terminal bonds 


Bond tester 
Anchorfiye:. 


C AC Cypers. 


British Insulated & Helsby Cables (Co.'s 
composition insulators with shackles, 
pletes and clamps. 


SecliOning JAT cocceccecees B. T.-H. Co.'s 800 volt remote operated type. 


| Sundry Works.—-There are 75 level crossings on the route, and in 
order to prevent people and animals from straying on the line at 


Fic. 18.—View oF LEVEL C'ROSSING, WITH CATTLE GUARD. 


these places special \‘ cattle guards ” were installed. A cattle guard 
(Fig. 18) consists of a trench dug across the tracks parallel to the 
road with brick retaining walls and concrete invert: The depth 
varies, the standard being about F ft.; the width is 6ft.6in. The 
track rails are carried across on wooden beams having the upper 
corners chamfered off to reduce the foothold. The fences are carried 
up to the trench and a footway with a locked gate is provided for 
the use of the maintenance gangs. . 

Other incidental improvements were the provision under every 
rail of four sleepers of extra length to carry the insulators, and the 
installation of new track fishplates. l 


Track Bonding.—The track rails are used throughout for the 
return circuit of the traction current; they weigh 85 lb. per yard 
and are part 40 ft. and part 33 ft. long. The joints were bonded 
with two copper bonds of the ribbon type with solid heads giving a 
total cross-section of sq. in. of copper and making the ratio of 
conductivities of 6 ft. of rail including and excluding a bonded 
joint about 3 to 5. 
are fixed under the fishplates. This involved the provision of new 
fishplates with sufficient clearance for the bond between the plate 
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To reduce the risk of loss by theft the bonds ` 
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and the web of the rail. The bond holes were drilled with ratchet 
drills without interfering with traffic and the bonds were fixed by 
hand-operated screw compressors. A few pin-type stranded bonds 
were used at special work of manganese steel, the bond holes being 
drilled at the maker's works and painted with spirit varnish to 
prevent rusting. The two rails of each track are cross-connected 
every 100 yards with stranded copper bonds carried in wooden 
troughs fixed to the sleepers. Adjacent tracks are cross-bonded 
every 100 yards. 

In the Retiro terminus the rails are used for track circuiting with 
alternating current. To permit of using the same rails as a path 
for the traction current impedance bonds are placed at the ends of 
the track-circuiting sections, these bonds consisting of heavy choke 
coils contained in oil-filled cast-iron cases which are placed between 
the sleepers. Where crossings occur only one rail of each track is 
used for the traction current. | 

The routine maintenance of the bonding consists of the removal 
of the fishplates, and an examination for broken strands. This work 
is organised to extend over 12 months. In addition resistance 
measuremenfs of the joints are taken every six months by means 
of an Evershed and Vignoles bond tester. 7 ` 


The Conduc'or Rail.—Trespassing on the railway tracks is much 
more prevalent in the Argentine than in this country, so any form 
of conductor rail adopted must be particularly well protected from 
the risk of people touching it. It was felt that the common form of 
flat-bottomed rail with side boards attached to it was too exposed 
on the top to be safely used, and it was not possible to provide top 
cover or adopt the American type of under-running rail on account 
of the limited space available between the structure and load gauge». 
The form of rail shown in Fig. 13 was ultimately selected as occupying 
the minimum space consistent with proper clearance, and as: per- 
mitting of a very complete insulating covering. The rail was rolled 
without difficulty in high-conducting steel and can be handled 
without any tendency to distortion. To save space in shipping, two 
rails were nested together, oak distance pieces being put between 
them, and bolts being passed through the fishbolt holes. Before 
leaving the works the rails were dipped hot in bitumastic solution 
to prevent rusting ; when the service started up, a special skate with 
scraping edges was fixed to the collector shoe gear on a coach which 
was hauled up and down by a steam locomotive till the contact 
surface of the rail was clean ; hand scrapers were also used. 

The fishplates are single and applied to the back of the rail, the 
bolt-heads being countersunk in the head to leave a free passage for 
the toe of the skate. Two bonds with solid plug heads are fixed 
under the fishplate, giving a cross-section of 0-33 sq. in. of copper at 
each joint. 

Where gaps occur, the rails finish off with cast-steel ramps 5 ft. 
long, shaped to guide the skate into position without jarring. 

The rails and ramps are covered with a protection of creosoted 
wood boafds built up in the shops, and fixed in position on the 
ground by hammering over the ends of steel strips to embrace the 
edges of the top table and foot of the rail. The protection has proved 


_ very efficient, no case of fatal injury from shock having occurred up 
.to date, though barefooted boys have been seen to run about over 


the rail and men have used it as a barrow plank. 

The rail is carried on malleable iron castings cemented into por- 
celain insulator, which stand on the ends of specially long sleepers, 
and are fixed to them by malleable iron clips. The sleepers are of 
Argentine hardwoods, which are yery difficult to drill and cut. 
They are not finished very square, and in order to provide a flat soft 
bearing, and to allow for the running rail sinking into the sleepers, 
packing pieces are placed below the insulators consisting of creosoted 
pine boards } in. and } in. thick. The insulation of the rail is very 
good, the usual weekly figure for leakage from the 50 miles erected 
being between 1-0 and 1-5 amperes. 

To prevent creepage, every length of conductor rail is anchored. 
and no length exceeds 4 mile. The anchors are of three types :— 


(a) Insulated links attached to a plate either fixed in a block of 
concrete or fastened,down to a sleeper. These are used on long 
lengths of rail. 

(6) Clips on the foot of the rail which bear against the cap of a 
special insulator ; these are used on lengths of rail up to 700 yds. 

(c) Clips on the rail which engage the lug on a standard insulator ; 
these are used for anchoring one or two rail lengths. 

Where the rail is cut to leave room for expansion (say } mile from 
an anchor), a short length of rail is mounted behind the gap and 
bonded to the main rails with stranded bonds. i 


Track Cables.—When a conductor rail continuity cable crosses 
under the track it is carried in a cast-iron trough bolted to an old 
sleeper. At cattle guards the cables are carried in iron troughs 
supported by old rails. 
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All positive cables finish in terminal pillars, cons‘sting of cast-iron 
‘bends inte which a fibre sleeve is slipped, the cable being threaded 
through and the core being sweated into a gunmetal cap resting on a 
porcelain insulator fitted into the top of the bend. The cap has 
bolted to it a terminal plate with sockets for stranded bonds, which 
make connection with the conductor rail. The cap and terminal 
are surrounded by a potware cover, which prevents a person walking 
past from coming accidentally in contact with live metal. 

Track Sectioning.—The conductor rail is so divided into szctions by 
switches mounted in signal cabins that the signalman can quickly 
isolate any faulty section, leaving the rest of the system unaffected. 
"The sections are also so arranged that in case of, say, a derailment 
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the platform lines at Retiro are controlled by switches mounted 
in cast-iron boxes, with a danger signal showing when the switch 
is closad. f E 

Track Maintenance.—A complete outfit of insulated tools is pro- 
vided to permit the maintenance gangs to change insulators and 
pack sleepérs without having to make the conductor rail dead. The 


_ electrical equipment of the track is maintained by seven gangs of 


five men cach; one of these men is charge hand, and another is 
an examiner, who goes over his section every day and reports matters 
requiring attention. l 

Operalion.—In the first 12 months the milezacs run were: Motor 
coach, 1,782,000 miles; trailer coach, 1,353,000 miles. 
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Fic. 19.—SectioNXNixng BOARD IN SIGNAL CABIN. 


at one place, any route which would be available for self-propelled 
traine is also available for the electric trains. Provision is made for 
paralleling the `“ up ” and * down ” conductor rails in order to make 
full use of their combined conductivity. A view ofa cabinsectioning 
board is shown in Fig. 19. The sectioning switches are normally. 
of the 1,000-ampere quick-break knife type; inter-connecting 
switches and those feeding the tracks in Retiro terminus are auto- 
matic circuit-breakers.. Emergency switches are provided at the 
cross-overs at wayside stations to allow of trains discharging pas- 
sengers and setting back to the other line when a fault occurs, beyond 
the platform in a section containing several stations. Sidings and 


The total number of timcs the supply to the conductor rail was 
interrupted was: Under one minute, 66; over one minute, 42. ' 
The total number of trains hin was 11,706 and the total amount 


_by which all trains were late arriving at the termini was 817 minutes. 


The percentage of trains arriving late was 0-213 per cent., of which 
0-129 per cent. were over five minutes late. These figures include 
delays to trains caused by late running of other trains. 

As may be judged from these figures, the initial difficulties and 
maintenance troubles have been few and of minor importance, and 
the whole system is giving results commensurate with the care 
devoted to the design,{manufacture and erection of the plant. jp, 


Galifornia Railroad Gommission’s Rules on Inductive Interference. 


The Railroad Commission of the State of California has recently 
issued a General Order, No. 52, “In the Matter of the Construction 
and Operation of Power and Ccmmunication Lines for the Prevention 
or Mitigation of Inductive Interference.” This Order became 
effective August 1, 1918, and supeis2des General Order No. 39, which 
was issued in 1914. 

The rules contained in this Order are based on the results of five 
years investigation carried on in California by the Joint Committee 
on Inductive Interference, and on the recommendations made by 
thie Committee in their final report to the Railroad Commission. 

The principle of co-operatio:. between all parties involved has been 
atrongly emphasised throughout as the means for determining the best 
methods for the prevention or mitigation of inductive interference. 


A number of rules of a precautionary nature are given, not limited ` 


to the lines involved in parallels and apparatus connected thereto, 
but applying to all new installations. ¢ 


The most important points covered by the rules are, in brief, as 
follows :— ° 


I. General Provisions.—The essential points considered are the 
applicability of rules, principle of least cost, co-operation and the 
Telation of existing parallels to these rules. 


o 


II. Location of Lines.—Distance between lines, notice of intention 


and avoidance and length of parallels are considered under this head. 


III. Design and Construction of Linee.—Rules relating to trans- 


positions and to the arrangement and spacing of power conductors 
are given. 


IV. Design, Construction and Arrangement of A pparatus.—Rules 


undet this head consider the design, construction and arrangement 
of transformers, switches, lightning arresters, rectifiers, fuses, 
special instruments and communication apparatus. ` 


V. Operation and Maintenance.—Under this head balance of lines 


and the operation of transformers and method of switching and 
charging lightning arresters are the main points considered. Abnormal 
conditions of the power circuit are also considered. : 


A number of definitions are given preceding the rules defining 
certain technical terms employed. 

The Railroad Commission has deemed it inadvisable to make the 
Order retroactive, and on this basis its application is limited 
generally to new construction, except those rules dealing with main- 
tenance and operation of lines The principle embodied is that all 
newly reconstructed plant, as it is installed or rebuilt, shall be made 
to conform to the Order. 
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Electric Winding Engines and Mine Hoists.’ 


By H. H. BROUGHTON. 
(Continued from page 555.) 
Summary.—The author deals with the spiro-cylindrical drum. ` After considering the, influence of drum profile on performance, and 


noting briefly the great advantage often obtained by the use of spiro-cylindrical drums, an example is fully worked out for balanced 
: operation. 


| Inertia.—The only parts of the wind to be considered are 
the first eight turns of the drum and the last eight. During 
the first five turns the angular speed of the drum is uniformly 
increased from 0 to 28-6 revs. per min.; the corresponding 
angular acceleration is, therefore, 27 98-6 (60 x21) 0-149 
radian per sec. per sec., and the whole of the masses are 
affected. During the last five turns of the drum the angulgr 
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Fig. 60.—INERTIA CHARACTERISTICS AND ITS COMPONENTS. 


rétardation is 0-142 radian per sec. per sec., the, accelerating 


and retarding periods being of equal duration, and the whole 
of the masses are, again, affected. 

During the sixth, seventh and eighth tiene of the drum, 
the ascending rope mounts:the scroll and in so doing its 
velocity is increased from 7 x 13 x 28-6 —60=19-45 ft. per sec. 
to z X18 x 28-6 —60=27 ft. per sec. The time during which 
this increase of speed of (27 —19-45)=7-55 ft. per sec. takes 
place is (3—28-6)60=—6°3 sec., and the linear acceleration is, 
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therefore, T:55—6-3=1-2 ft. per sec. per sec. The masses 


` subjected to this acceleration are the loads, namely, cage, tubs, 


coal and the length of rope depending from the drum on the 
ascending side, as well as the sheave over which the rope 
passes. The loads on the descending side are not affected, 
since the rope. on this side is at a constant radius during the 
whole of this time. 

Towards the end of the ‘wind, actually eight turns before 
the end or 33-5 turns since the beginning, the descending rope 
begins to uncoil from the scroll and the speed is decreased 
from 27 to 19-45 ft. per sec. during the next three turns of the 
drum in 6-3 sec. Thelinear retardation is thus 1-2 ft. per sec. 
per sec. The masses subjected to this retardation are the empty 
cage and tubs, a certain length of rope and the pit-head sheave 
over which the rope passes. The loads on the ascending side 
are not affected, because some turns previously, 5-5 to be 
precise, the rope on this side commenced to coil on the second 
layer of the drum at the maximum radius. 

The inertia curves, depicted in Fig. 60, have been drawn by 
the method previously described. Althotigh not absolutely 
necessary for the purpose of solving this example, it is thought 


` that these curves may enable the reader to follow the argument 


more readily. In practice, however, it is unlikely that the 
curves would be drawn. 


l 
1 


Fia. 61. 


Referring to Fig. 60 (e) it will be noticed that there is a slight 
increase of the total inertia during the (angular) accelerating 
period, and that there is a slight decrease during the retarding 
period. The values are determined in the following manner :— 

Beginning of Wind. 

(a) Drums and coupled rotating parts. 

Inertia =265,000+53,000 | 
=318,000 

(b) Ropes on Drums.—With the exception of a tew dead 
turns there is no,rope on the drum on the ascending side. 
The whole of the rope on the descending side is coiled on the 


drum. In the accompanying table is set out a summary of 
the calculations. 


This table is thought to be self- a a 
Inert nertia of Rope Coiled on Drums. 


; Drum radius, Inertia, 
Section. Rtt. WRtzg 
Cylinder, Second laye 9-2 « 17,100 
» ~ First layer... 90 23,700 
POCKOI sagru are 5 80 2,380 
Sterting cone .......... 1, 6-3 ` 2,020 
© Total =| 45,200 


* The length af rope in a scroll is il = a(R? —R,?)~), where R, and R, 
are the initie! and final radii in feet, and A is the pitch i in feet measured 
at right angles to the axis of the scroll, Fig. 61. 

The inertia (Wr?/g) of the ropa on the scroll is 

I=rw(R,4— R,4)<-2 yq, 
where w is the weight of the rope in lbs. per foot. 
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l(c) Loads and Ropes in Shaft.—On the ascending side the - 


loads consist of cage, tubs, 12 tons of coal and a 2,250-ft. 


~ length of rope weighing 18,830 1b. On the descending side 
the loads consist of a cage and 12 empty tubs. ` | 


Ascending. | Descending. 

Cage Satiicrncicies 27,500 Ib. | Cage... ccceecessseesseee 27,500 Ib. 
TUNG TAREE OR 9,600 1b. Teoh cciccshccoeexecs 9,600 Ib. 
Coal ... 26.880 Ib. 
RONG criias 18,830 Ib. 
PE 82,810 ib. 37,100 Ib. 
Radius = 6-0 ft. Radius =9-2 ft. | 
Inertia =82,810 x 6?2-- 32-2. Inertia =37,100 x 9-22+32-2 

= 92,600 = 97,300 


Total = 92,600 + 97,300 = 189,900» 

(d) Sheaves.—In the case of the sheave on the ascending 
side the rope from the sheave coils on tothe drum at 6-0 ft. 
radius, whereas on the descending side the rope coils off the 
drum at 9-2 ft. radius. The equivalent inertia is, therefore, 
6,500 x 67—9?—2,880 in the one case and 6,500 x 9-22-92 
=6,800 in the other, giving a total of 2,880+6,800—9,680 
for the sheaves. 

Hence the total inertia of the masses to be set in motion at 
the.beginning of the wind is :— | 

I—318,000+ 45,240+ 189,900-+ 9,680 
562,820, | 
"and the accelerating moment =I x m=562,820 x 0-142 =80,000 
lb.ft. This torque is added to the static torque as shown in 
Fig. 59, point a. l 
~ Just before the end of Angular Acceleration. 

(a) Drums and coupled Rotating Parts.—Inertia =318,000. 

(b) Rope on Drums.—During the accelerating period the 
Tope on the ascending side has completely filled the starting 
cone on the drum, and the inertia—obtained from the last 
line of the table in the corresponding section for the beginning 
of the wind—is 2,020. | 

On the descending side five turns, each of 9-2 ft. radius, 
have been uncoiled. From the table, the inertia of 13-5 such 
turns 1s seen to be 17,100, hence on this side the inertia has 
been reduced by 17,100 %5-+13-5—6,340, and the inertia is, 
therefore, equal to 45,240—6,340 =38,000, making a total, 
for both sides, of 38.900 -+ 2,020 = 40,920. | 

(c) Loads and Ropes in Shaft.—In the one case the loads 
consist of a cage, full tubs and a length of rope weighing 
17,610 Ib. at a radius of .6-5 ft., and in the other of a cage, 
empty tubs and 2,420 lb. weight of rope at a radius of 9-2 ft. 
Therefore, on the ascending side the inertia is 81,590 x6-5? 
+-32-2—107,000; and on the descending side the inertia is 
39,520 x 9°22 —-32-2=104,000, making the total 211,000. 

(d) Sheaves.—On the ascending side the inertia is 6,500 
x 6-52+9?=3,400; on the descending side the inertia is 
6,800 as before, and the equivalent inertia of the two sheaves 
is 3,400-+-6,800 = 10,200. i 

Just before the drum attains constant angular speed, the 
total inertia of the masses is, therefore, 

T=318,000-+ 40,920 +211,000— 10,200 
==§80,120, | 
-and the corresponding accelerating moment is 580,120 x0-142 
=82,600 lb. ft. This is combined with the corresponding 
tee torque giving the point b on the total torque diagram, 
ig. 59. D Tie 

Innear Acceleration. — When the drum has made five 
revolutions, the rope, on the ascending side, begins to mount 
the scroll and during the next three revolutions is transferred 
Írom the starting cone to the first layer of the cylindrical 
portion of the drum. The linear acceleration, determined 
in one of the introductory paragraphs, is 1-2 ft. per sec. 


per sec., and the principal loads concerned, when linear 
acceleration begins, are :— 


Cpo orrn ae aE Aa 27,500 lb. 

MODs aces aaa A A E 9,600 Ib. 

Coal .... 26,880 lb. 
PO DG a Beare snsh au) oiceewoate esos cetaicad ANESSE 17,610 Ib 
81,590 Ib. 


made in Sweden about 15 years ago. 


‘impossible experiment. 


in the same length of time. my 
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The corresponding mas is 81,590 --32-2—2,530; and, re- 
membering that force is equal to the product of mass and 


acceleration, the accelerating moment is 2,530x1-2x6-5 


=19,800 lb. ft. In comparison the moment required to 
accelerate the sheave is small and may be neglected. 

Just before the ascending rope reaches constant linear speed 
the mass undergoing acceleration is 803370 —32-2=2,500, and 
the accelerating moment =2,500 x 1-2 x 9=27,000 lb. ft. 

These two moments, namely, 19,800 and 27,000 lb. ft., are 
added to the. static torque at the corresponding instants, 
giving the points c and d respectively on the diagram, Fig. 59. 

In like manner the points e, f, j and k are determined for 
the retarding’period, e and f being due to the linear retardation 
of the loads and rope on the descending side ; and j and k to 
the angular retardation of the whole of the moving masses. _ 

But enough of spoon-feeding. The determination of the 
points referred to can well be left for the interested reader 
to tackle at his leisure. Other important problems connected 
with the winder.await attention. 

z (Z'o be continued.) 


Welded Ships.* 


By WILLIAM SHENSTROM. 

The basic improvements in the art of electric are welding were 
Several organisations in 
various parts of the United States started to utilise this process 
mainly in the repairs of ships’ boilers and ships’ hulls about 10 years 
ago. The railroads, through their ferry-boats and tugboats having 
repairs made, next applied electric welding to locomotive boilers 
and locomotive frames. However, most electric welding done: in 
railroad shops is of the roughest kind. 

In the mannfacture and repair of high-pressure vessels, such as 
boilers, chemical digesters, automobile parts, internal combustion 
engines built of stecl, &c., it became desirable to develop highly 
specialised electric welding machines. The aim was to build 
machines which furnish constant current and have a voltage hmiting 
device, so that the skill required by the operator is considerably 
reduced; the current furnished and the voltage limit can be set 
by a welding foreman, thus climinating the chance of the welder 
holding a long are and burning his metal. With machines of this 
type, labour has been put on commercial work of rather delicate 
character after a few days’ practice only. l 

The tendency, during the last four years, in designing such 
machines has been towards close regulation and low voltage, around 
25 to 35 volts. The potential of the arc for the ordinary run of 
work should be around 18 to 20 volts to give the best results. The 
advantage of the low voltage is that a short arc has to be drawn, 
insuring an even welding temperature and making the welding 
machine more or less foolproof. The welding of ships has been 
feasible for many years. It.is a question of engineering methods. 

The design of the joint for welding is of greater importance than 
either the machine used or the electrode. Successful welding can 
be done with any ordinary direct-current source of power supply’ 
(provided it is of sufficient capacity), and the ordinary grid or water 
barrel resistance, using ordinary soft steel wire. The art has reached 
a state of development where many things, which a few years ago 
seemed impossible, are perfectly feasible. Such important work as 
the lining of the Catskill Aqueduct with welded steel rings in order 
to withstand a working pressure of 315 1b, on a 14 ft. diameter for 
a length of 900 ft. was, six years ago, the largest electric welding 
job ever undertaken, and was considered by many people as an 
The tunnel has now been in operation for 
several years, giving perfect satisfaction. | 

The welding of cylinders on the interned German vessels, last 
summer was considered a radical departure by the general public, 
but this type of work has been done extensively for the last eight 
or ten years by the pioneers in this industry. 

The building of ships by means of the electric arc welding process 
has been the dream of the electric welder for many years. How- 
ever, the present’ emergency has made it imperative to discard 
prejudices, and it may not be many months before 10,000 ton hulls 
will be huilt complete in 60 days by means of electric are welding. 
In fact, there seems to be no reason why the time should not be 
cut down considerably after the first few ships have been built by 
this method. A gang of five men drive an average of about 500 
rivets per day.. This means on the side of a ship approximately 
90 ft. An electric welder can join together approximately 30 ft. 


* Abstract of an article in the “ Steamship.” 
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The “Record ”° Internal Combustion Engine. 


a a cea 


The internal combustion engines made by the Record Engineering 
Compamy, Ltd., of Eccles, Manchester, have been on the market 
for some years; but only recently have they come into prominent 
notice. They are the result of Jong experience and careful study 
_ of the inherent defects of the internal combustion engine. 


Ta 
| 


Fia. 1—‘* RECORD ” GENERATING SET, 50 H.P. 


The main objects in the design have been reliability and simplicity, 
and from the particulars given below it may be concluded that these 
objects have been attained. 

The engines are designed on similar lines, and may be-very well 
compared with the well-known high-speed self-lubricating steam 


engine. All the usual two to one gears, with their cam shefts, 
cams, tappets and poppet valves—as used in connection with the 
ordinary four stroke cycle engine-——have heen eliminated. Con- 
sequently, this engine simply consists of the usual pistons with 
rings, and, generally speaking, one simple piston valve for every 
two cvlinders, this piston valve being driven by means of an eccentric 
formed with, or fixed directly on to, the crank-shaft. This con- 
stitutes the whole of ‘the valve mechanism, and as this valve only 
controls the distribution of the gaseous fuel to the pump cylinders, 
it is only subject to a few pounds pressure per square inch, and never 
to the heat of fire, and consequent carbonisation, &c., of the working 
cylinders. . 

It will readily be seen that these engines, being of such simple 
construction, ere capable.cf maintaining their efficiency over. very 
Jong periods. They are easy to overhaul and repair, and can be 
placed in the hands of unskilled labour for supervision. Attendants 
that have had experience in the running of steam engines will find 
they closely approach the plant they have been accustomed to. 
It is, therefore, the type of engine which will appeal particularly to 
marine engineers. l ` 

Two-cycle engines have, in the past, been generall? looked upon 
with considerable disfavour owing to their great inefficiency and 
other defects ; for instance, the crank case has generally been used 
for handling the fuel mixture resulting in carbon and soot being 
deposited on the bearings and fuel oil being mixed with the lubri- 
cating oil. This in many cases made the engine very liable to give 
trouble due to hot bearings, leakages, excessive oil consumption 
and general inefficiency. In the *‘ Reccrd”’ engine this cause of 
trouble is entirely removed, the crank case only being uscd as a 
reservoir for lubricating oi] as in the ordinary 4-cycle engine; in 
reality it works under more favourable conditions owing to the fact 
that the lubricating oil is not splashed directly on to the inside of 
the working pistons. 

The Record Engineering Company, Ltd., have now set up a new 
“record ”? in endurance and efficiency, as they have recently com- 
pleted a six days’ endurance test of one of their 50 B.H.P. engines 
running on pareffin. 

This engine was an order for a Government Department, and one 
of the conditions under which the engine was placed was that it 
would run continuously night and dey, at full load, on pareffin, 
without any cttention or adjustment whatsoever. 


These condi- | 


\ 


tions were accepted, and the trial carried out under the direct super- 
= of five Government Departments who were interested in the 
result. : 

During the whole of the trial, the engine received no attention. 
except the usual filling up of fuel tanks and the addition of lubricating 
oil. No plugs were changed, and when afterwards dismantled, the 
engine showed no appreciable wear and the cylinders were practi- 
cally free from deposit. From this test it may be concluded that a 
two-stroke engine can be designed and built to give equal results in 
economy, efficiency and endurance, to a four-stroke engine, with the 
added advantege of great simplicity and consequent increased 
reliability. | 

As is well known, the two-stroke engine fires every revolution ;. 
consequently a two-cylinder engine will give equal turning moment 
to that of the four-cylinder four-stroke. The engine recently tested 
was of the ‘ V ” type, four-cylinder design, with two cranks giving 
four impulses per revolution, making the turning very even, and 
ov'ing to the absence of, valves and valve gear, the ‘engine runs 
silently under all conditions of load and absolutely free from vibre- 
tion. 

Fig. | illustrates the side elevation of tHe 50 B.H.P. engine referred 
to, whilst Fig. 2 illustrates the standard 5 kw. petrol generating set 
with radiator system of cooling. Generally speaking, the engines 
are substantially designed as regards the working paxts and ample 
provision is made for wear, while large doors are provided in the 
crank case to enable edjustments to be made without dismantling. 
Jt. will elso be seen from the illustrations that the cylinder heads. 
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are made loose; consequently both piston tops and combustion’ 
chambers can be cleaned without dismantling the parts. 

The Londcn office of the Record Engineering Company, Ltd., is 
Donnington House, Norfolk-street, Strand, W.C.2, and Mr. J. 
Martin Blair, resident director, will be prepared to supply any prices 
or information regarding the engines. 


Books Received. 


{Cortes of the undermentioned works can be had from THe Evecraictan Offices, on: 
receipt of published price, plus postage.) 

“I Fenomini Elettro-Atomici Sotto L’ Azione del Magoetismo,” by 
A. Rigbi. (Bologna: Nicola Zanichelli.) Pp. xvi.+434. Lire 17.50. 

‘‘ Handbook of Mechanical and Electrical Cost Data,” by H. P. Gillette 
and R. T Pana. (London: Hill Publishing Company.) Pp. xvi. 
1734. 30s. net. 
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Dover Corporation Tramways. 


` 
At the meeting of the Dover Tramways Committee last week two reports 


ron the present condition of the Corporation tramways were considered 

The tir:t report was by a representative of Messrs. Dick, Kerr & Co., 
and stated that the track generally was in a bad state. The foundation 
in certain places and for short lengths had evidently gone. In two 
roads the whole permanent way would have to be reconstructed. In 
other places it would be necessary only to take out certain lengths of 
rail, cut off the bad ends and re-lay on the old foundations making up 
the shortage of rail with second-hand rail or rails from other parts of 
the track. The points and crossings were most of them loose, and 
would have to he repacked. Some of them were in such a state that it 
would be necessary to replace them with others. It was evident that 
the tramways had been literally starved as regards upkeep. There 
appeared to have been no regular system of maintenance and no sum 
set aside for repairs, all work having been done out of revenue. About 
3,000 vds. measured as single track would have to be reconstructed. 
New rails, if procurable, should be laid on anehors fitted with remov- 
able clips and wooden packing pieces to facilitate subsequent repairs. 
There were some 80 tons of rails with fittings in stocks and there was 
a length of track on the River route beyond the County Ground which 
could be lifted in order to make good the reconstructed portion. 
Roughly speaking, they would require at least 500 tons of cement, 
240 tons of rails (at 90 1b. per yard), about 10 sets of points and cross- 
ings, 11 tons of fish-plates, 2 tons of fish-plate bolts and 3 tons of clips 
and bolts for anchors, The anchors could be made from the scrapped 
old rails. They might want 2,000 tons of ballast and 800 tons of sand, 
but both were local products. They would require 100 men, and the 
work would take about three months to complete. The overhead 
equipment was in a very shaky state. The poles were very light, as 
was the trolley wire, which was 1/0 in section, and very badly worn. 
The rolling stock was “on its last legs.” Out of about 20 cars there 
were onlv some 12 on the road, the others having been dismantled piece- 
meal to keep the rest running. No matter into how good a state the 
permanent way might be put, the rolling stock was in such a condi- 
tion that it was doubtful whether the improvement would be noticed, 
as it would be nullified by the cars themselves. The badly “ flatted ” 
tramcar wheels would tend to damage the newly-constructed permanent 
way. The report gave details of the condition of the variou routes, &c. 

The SURVEYOR said that the question of the cost of the work had not 
been gone into. He did not think the work could be finished in three 
months. The cost would be double what it was when the track was 
originally laid, and as it was suggested that half the track should be 
relaid, it would cost as much as the original contract if they could get 
the material.. The cost of the system was £60,000 with the River route. 

The CHAIRMAN said that three points might be considered. First 
‘whether they should carry out general repairs; then, whether they 
should do away with the River system and use the materials on the 
main system; and the other point was whether they should do away 
with them altogether and sell the materials for what they could. The 
cost of the work would run to £36,000 or £40,000. 

Councillor Livines did not think that they could possibly consider 
spending that amount. The town could not stand it. Now was the 
most favourable time to scrap the system. Thtre was £30,000 out- 
standing on the tramways. The amount they would receive from the 
sale of the materials would go a long way towards meeting that amount. 
They had £30,000 in the sinking fund, invested in Local Loans Stock, 
‘but that would now only realise £20,000. If, however, they could get 
a royalty from a motor omnibus company, and with the sale of the 
materiala, there would be practically nothing to pay off. 

Ald. LEwis said if they were to run motor ’buses from Buckland to 
the Pier they would have to re-construct the whole of the roads, and 
it would be a very expensive job. 

The report of the tramways manager (Mr. E. H. Bond) was then read, 
and stated that they had about 84 miles of trolley wire and upwards of 
700 insulating points, or, excluding the River light railway, 6 miles of 
trolley wire. So far as could be traced no actual renewals, other thar 
running repairs, had been attempted in the past, and even previous to 
the war the trolley wire had run its allotted span. The up trolley wire 
from pier to Buckland, and&from Worthington-street to Maxton, was 
thoroughly worn out and needed to be at once replaced. The down wire 
was not so badly worn, except in sections, but its useful lifetime had also 
expired. It had not been possible to run up new wire on any consider - 
able scale under existing conditions as such work could only be carried 
out when the service was shut down, and the authorities would not allow 
lights to be used to do the work at night. They could get on Sunday 
‘mornings six hours available working time, and under favourable tondi- 
dtiona 160 to 200 yards of trolley wire could be erected at one stretch. 
When night work was again possible for a full night’s work from 320 to 
400 yards might be erected at a stretch. With the present staff _it 
would take at least 12 months to renew the up trolley wire alone. The 
‘wire originally put up was of a very light section, only 0°324 sq. in. 
For renewal, wire of 00/S.W.G. (0:348 sq. in.) should be adopted. Their 
‘tower wagon was 20 years old, top heavy and unsafe, while it afforded 
mo facility for wiremen to work as they should. A telescopic tower 
wagon (Trenton pattern), with swing table, as used on all other tram- 
ways, was a necessity on which men could work safely. Either an elec- 
itric-propelled or a horse-drawn wagon might be obtained. A carrier 
for the new wire was also necessary. By means of specially prepared 
.split clamps and wrought-iron straps and bolts, he found it possible to 
strengthen some poles at their weakest place. In most cases he found 
the upper portion of the poles.in a bad condition due to exposure, salt 
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atmosphere, and to the fact that when painting had last been done the 
collars were not removed. pwards of 40 poles had been re-inforced 
either in the manner stated or by the insertion of an inner liner tube to 
support the top section of the pole. He was promised 12 poles from 
Sheerness as svon as they could be removed from the ground, but at 
least another 20 poles should be procured for present requirements. 
The main feed@r cable from the Town Hall to Worthington-street was 
very old, and- showed signs of weakening. It was important to install 
an auxiliary cable to supplement it at an early date. The underground 
pilot and return current cables were also much the worse for wear. 
The cars would require in the immediate future renovations and 
renewals of parts on a much larger scale than formerly. 

Councillor Livincs said that the cars were falling to piecess On the 
Folkestone-road the other day several pieces fell off from underneath, 
and they had to be gathered up and put on the car. In another case 
whilst a lady was stepping on to a car the step broke off. 

Ultimately the surveyor was asked to prepare a report as to the approx- 
imate cost of carrying out the works as recommended by Messrs. Dick, 
Kerr & Co., also to make up an approximate estimate of the making 
up of the centre of the road s9 as to satisfy the County Council before 
they would take it over; and. further, an approximate estimate of what 
the whole of the tramways stuck would be likely to realise. 


Tasmanian Hydro-Electric Works. 
In opening the fourth session of the Parliament of Tasmania last 
week the Governor (Sir Francis Newdegate) stated that it was proposed 
tc introduce legislation to establish a board upon mattors connected 


` with the Hydro- Electric Department and to define its scope and functions. 


In view of the difficulty in Pening machincry, equipment and labour 
the Government had deenf'd it advisable, before undertaking new 
industries, tc place the State in a position to carry out new contracts. 
Priority, therefore, would be given to the fuller development of the 
works at the Great Lake and to the initial work in connection with the 
Lake Arthur scheme. Negotiations were proceeding for the early de- 
velopment of the King River scheme in co-operation with the Mount 
Lyell Co. In common with all other indvstries that wore afiected 
through lack of shipping, the Hydro- Eloctrie Department had suffered 
to a certain degree, but the general manager (Mr. J. H. Butters) stated 
that the outlook was considerably brighter than it was a short time ago, 
as advice had been received from London and New York that machinery 
for which the department was waiting had been despatched and its early 
arrival was expected. Great attention was being paid to the develop- 
ment of hydro-electric power on the West Coast of Tasmania, and fot 
some time past the Hydro- Electric Department had been carrying out 
investigations. The power scheme at present being considered was on 
the King River, and its possibilities were most promising. The Mount 
Lyell Co., which had a power scheme at Lake Margaret, was also pre- 
pared to take additional power from the State Department when avail- 
able, whilst the Mount Read- Rosebery Mines, Ltd., were also prepared 
to take a limited quantity of clectric power for the treatment of zinc, 
lead, sulphate ores and for other purposes. The position, therefore, 
generally speaking, might be considered most satisfactory. = 

After referring to the progress of the mining and metallurgical indus- 
tries the Governor stated that arrangements were in hand for the erection 
of large boiler-making and enginccring works at Burnie for Messrs. J. & 
E. Hall. A largo number of men would be employed when tho werks 
were completed. The Premier and the Treasi rer (the Hon. Sir N. E. 
Lewis) had signed the contract with the Mersey Shipbuilding Company 
for the construction of two 5,500 ton steel vessels at Devonport. 


Minimum Charges for Electricity. 


“An arrangement has been made between the Coal Controller and the 
principal electric supply undertakings on the question of minimum 
charges for domestic electric lighting. It has been agreed that the 
minimum charge shall be extended over the year, and not be a fixed 
charge for each quarter as formerly. The charge shall not exceed £1 
in respect ofa year, unless the practice has been to charge a less amount, 
in which case the less amount shall be the maximum. Adjustments are 
to be made each quarter. 

In cases where the price of electrivity to the consumer is based upon 
the rateable value of the premises supplied, or otherwise, and the charge 
per unit consumed is almost nominal as an addition to the fixed amount, 
the consumer shall not be called upon to pay more than if the ordinary 
or flat rate per unit in operation in the supply area had been charged, 
subject to the regulations as ta a minimum charge. 

Though the new arrangement, which will take effect as from Oct. 1, 
is to be voluntary, it is expected that all supply undertakings will 
adopt it. 

In reply to a question on this subject in the House of Commons on 
Thursday last; Sir ALBERT STANLEY said tho right of electric supply 
bodies to make a minimum charge was a statutory one and was commonly 
conferred on electric supply undertakings, whether companies or local 
authorities, who were under the obligation to maintain a general supply 
sufficient for the use of all consumers. The object of the provision was 
to ensure a reasonable return on the expenditure incurred. He was 

taking steps to suspend the charge as far as possible when application 
was made for a revision of prices under the Statutory Undertakings 
(Temporary Increase of Charges) Act of this Session, but to do it generally 
would require further legislation which he was not prepared torecommend, 
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The Government as 
Trader. 


Last week, in an admirable Address before the Industrial 


Reconstruction Council, Mr. W. L. HicHens (Managing 
Director of Cammell, Laird & Company) dealt with the 
important subject of the Government in relation to in- 
dustry. During the last four years the Government of 
this country has necessarily interfered so very much with 
industry, and has in a sense become responsible for so much 
of the industrial effort of the country, that many people 
are Inclined to forget that industry in war differs very 
materially from industry in peace. Looking at only one 
aspect of the question, and impressed with a fictitious 
prosperity, some sections of the community are apt to 
clamour for the Government to getain their control of 
industry after peace returns. There is agitation, for 
example, in favour of the nationalisation of railways, the 
nationalisation of the coal mines, the control of shipping, 
and the handling by the State of all the more essential foods. 
Before we indulge in any such programme it is well to 
bear in mind the serious objections there are to any Govern- 
ment engaging in industry. These objections were set out 
by Mr. HicHENs under six main headings. 

The first objection is that the Government already has 
far‘too much to do without taking on the responsibilities 
of industrial undertakings. “There are such questions as 
poor law, public health and many others, and the much 
larger questions affecting the Empire as a whole, that are 
already neglected. In fact, to many of us the House of 
Commons appears as an extremely unbusiness-like body, 
and we have come to regard efficient working as hopeless 
so long as the vote is the basis of power. In other words, 
the pclitician does not take the affairs of the country 
seriously, and, if this is the case at present, the position 
certainly will not be improved by adding furtite; respon- 
sibilities. | | _ | 

-The second objection is that State trading would tend 
to increase ‘international complications and the tendency 
to war. As an example, mention may be made of shipping 
rates. If shipping were a State monopoly, a “ rate war ” 
on the Atlantic would be much more serious than when it is 
carried on by private enterprise. can 

Another objection is that trading by the State would 
create an enormous number of Civil Service veters, who 
would have great political influence. This difficulty could, 
of course, be overcome ; but this is not the case with what 
must be regarded as the inherent defects of Government 
departments. As Mr. HicuEns remarked, such depart- 
ments necessarily differ very largely from private enter- 
prise, and they cannot be run on ordinary business lines. 
Directors of companies and others who are responsible in 
private firms take risks and act promptly. Generally 
speaking, the result is satisfactory, but if mistakes are made, 
as they inevitably must be made at times, very little is said 
about them. In the case of a department which is re- 
sponsible to Parliament and to the public the case is very 
different. The key note is caution ; risks cannot be taken 
with public monev, and if mistakes are made the full light 
of publicity is thrown upon them. In other words, a 
business Government is impossible of realisation. On the 
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other hand, we are glad to note that, in the opinion of] Mr. 
HICHENS, there is much unjust criticism of the public 
services. Be this as it may, and we think it will be agreed 
that a great deal of excellent public work is carried on, the 
fact remains that there are essential differences between 
private enterprise and public service, and it is useless to 
suppose that if private enterprise is taken over by the 
Government the elasticity of such enterprises can remain 
and the handicap of Government control eliminated. Red 
tape will undoubtedly continue, and to a large extent it is 
inevitable. 

A fifth objection is that, under Government working, 
competition becomes eliminated, and consequently there is 
stagnation. Competition is undoubtedly the life-blood 
of industry. Take, for example, the electrical industry 
alone. Had there been no competition with gas there is 
little doubt that we should never have reached the per- 
fection that has been attained. There would not have 
been the same inducement to produce the more efficient 
types of lamp ; and, similarly, there is no question that the 
gas industry would not have reached:the same position as 
regards lighting that it has to-day if it had not been for 
the competition of electric light. 

The last point, and we think it is the most important, is 
that if the Government indulges in private enterprise it 
loses the great advantage of being in an independent and 
detached position. It would be impossible, for example, 
for the Government to deal with Labour disputes in an 
independent manner if it were at the same time a large 
employer of labour. We agree with Mr. HICHENs that the 
primary function of the Government in all such cases 
should be to decide conditions of industry, and to see that 
there is justice between one section and another. It is not 
for Government to forget the minority because it is returned 
by the majority; there should be even-handed justice. 


„The Government may lay down certain lines according to 


which Capital shall not be unduly rewarded as compared 
with Labour, and that there shall be certain conditions of 
employment ; but, on the other hand, it must deal with 
such subjects as claims to excessive wages, restriction of 
output and strikes. So long as a Government is not in a 


detached position it cannot possibly intervene successfully 
-and hold the balance between Capital and Labour. 


Review. 
— i 


Direct-Current Machinery. By 
(London : Hill Publishing Co., Ltd.) 


Theory and Operation of 
CYRIL M. Jaxsky, B.S., B.A. 
Pp. x.+285. 10s. 6d. 

This book was prepared in the Extension Division of the 
University of Wisconsin, and is intended to meet the needs 
of students of limited mathematical training, probably 
We venture to doubt, 
however, how it is possible for a student to get a really 
good grounding in electrical engineering, or, indeed, m any 
scientific subject, without having a knowledge of at least 
the rudiments of mathematics. It is greatly to be deplored 
that books should be written with the avowed intention of 


. bringing electrical science down to the level of minds with no 


scientific training. It is to be hoped and perhaps, that state 
of affairs is now being developed, that in the near future it will 
not be possible for a man to hold a post of any responsibility 


‘ without being able to show that he has a thorough ground- 


work in general scientific knowledge. When that condition of 


_ things exists, all these books which are intended to give only a 


smattering of the subject without any proper foundation will 
automatically disappear, because they will not be sufficient to 
give the reader the necessary qualifications. 

These remarks are suggested by the preface, which tells us 


the author's intention to omit mathematics as much as pos- 
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sible. On reading the text, however, we see that he has found 
it necessary to use ordinary algebra and trigonometry just as 
much as the authors of most other elementary books on 
electrical engineering. The result is that, since there is 
nothing new in the treatment, this book takes its place, as 
far as the theoretical part of it is concerned, on the same level 
as these other works, except that the matter is somewhat more 
condensed than usual. The second half of the book is devoted 
to descriptions of apparatus and machines and to their opera- 
tion, but the treatment is very superficial. The following 
paragraph, headed “* Interpole or Commutating Pole Motor,” 
needs no comment: “ To meet the demand for an adjustable- 
speed motor, there has been developed a type of motor akin 
to the compound-motor, but having a wider range of speed 
variation. . As has been shown, the field winding of the com- 
pound-motor consists of series and shunt windings both placed 
upon the same field cores. The inter-pole motor, as its name 
indicates, differs from the compound motor in having the series 
coils upon cores midway between the regular poles.” 

Perhaps, if the first 100 pages or so, which deal with the 
theory of the subject, were to be omitted altogether and the 
remainder amplified considerably, the book would be very 
useful to men having the care of direct-current machinery, 
who had already obtained a good grounding elsewhere. 


R. G. J. 


New Zealand’s Industrial Progress. 


ood 


In the report of H.M. Trade Commissioner in New Zealand (Mr. 
R. W. Dalton) for 1917, it is gtated that the buying power within the 
country is being maintained at a high level. If prices of produce remain 
high, New Zealand after the war should witness a further era of great 
prosperity, attended by heavy buying and an important campaign of 
development. i | 

The chief part of the publie works programme of the Government 
will be the utilisation of water power for the generation of electrical 
energy. The hydro-electric works at Lake Coleridge have been so 
successful that not only is the Government convinced by their success 
of the practicability of developing other schemes, but the general public 
is already pressing the authorities to proceed with the large programme 
which has been drawn up. This programme provides for a series of 
schemes designed to supply the whole of the North Island with hydro- 
electric power from three sources, eventually to be linked together. 
The chief electrical engineer to the Government suggested the utilisa- 
tion of waters of tho Mangahao River, the Waikato River and Lake 
Waikaremoana ; the first to supply the south-east and south-west, 
the second the centre and north-west, and the third the north-east of the 
North Island. It was suggested that the first two should be proceeded 
with at the earliest possible moment, and that the third should be 
deferred until railway communication in the Hawkes Bay and Poverty 
Rey districts had been improved. Considerable pressure is being put 
on the Government to proceed with all these schemes at once, bat it 
seems certain that the two first will be undertaken as sogn as possible. 
It is believed locally that foreign firms have practically a monopoly of 
experience in high-tension water power schemes. Forcign tirms, tco. 


are well represented and have been able to consolidate their position ` 


in the market during the war. Consequently, 1f British firms are to 
obtain a reasonable share of the business which will undoubtedly offer, 
It will be necessary to show considerable activity. So far as the Lake 
Coleridge scheme is concerned, it may safely be said that the develop- 
ment of the use of energy in the district covered is only limited by the 
Inadequacy of the available supply. The capacity of the Lake Coleridge 
works is now 8,009 H.P., but an additional 4,00) H.P. unit is on order. — 
Apart from the schemes definitely proposed, other districts in New 
Zealand are pressing for works to mest their needs. Amongst these 
the Southland district, largely through the activities of the Southland 


ague, hopes to proceed with its own scheme to meet urgent needs — 


pending the inauguration of a Government scheme. Powers are being 
sought for this purpose, and if those are obtained, a steam plant will be 


pete to servo the greater part of the southern district of the South 
sland. - 


The total imports into New Zealand in 1917 were valued at £20,919,263 . 


pated with £26,339,283 in I9L6, a decrease of £5,420,018. Of the 
total decrease in competitive imports of €4,757,849, about £935,000 was 


1 7 . 
n the class covering metal manufactures other than machinery. The 


share of the United Kingdom in the total trade in competitive imports | 


ol gradually declined from 67-1 per cent. in 1914 to 53-3 per cent. in 

com In the same period the share of the United States. the leading 
and ioe country, has increased from 11-2 per cent. to 21-3 per cont.. 
share e share of Japan from 1-9 pot cent. tog4-0. par eent. Australia's 
rom Py increased from 4-6 pcr cent. to 9-0 per cent., and Canada s 

the'i per cent. to 4:7 percent. British manufacturers may antieipate 
asthe a recovery of some of the trade which hag been lost as soon 
will y are again in a position to supply. A good deal of this recovery 
Probably come without any particular effort cn the part of manu- 
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facturers. What may happen if the war lasts very much longer musé 
be a matter for conjecture ; the quality of some of the goods supplied 
has much improved, and may improve still further, with the result that 
foreign trade may get a more secure hold than it now has. “ It would 
be unwise for our manufacturers to imagine that the whole cf the trade 
will revert to them as soon as the war is over, or to think that hecause 
this Dominion forms part of the British Empire less strenuous attempts 
than those made in foreign countries will be effective. The sentiment 
of purchasers is undoubtedly strongly in favour of British trade, other 
things being equal, and for this reason alone an effort here equal te that 
made in non-British countries will probably produce a greater result.” 
Since the war New Zealand has been extraordinarily prosperous. The 
potential position of the Dominion as a trading country is, therefore, - 
much stronger than it has been. Development of important industries 
during the war has been rapid, and the whole. Dominion is looking 
forward to a vast development when the war is over. 

The report states that the main fault in our trading with New Zealand 
is lack of proper organisation and of careful investigation preceding 
the establishment of trading relations. The number-of direct importers 
i8 out of all proportion to the size of the population. The trading 
interests of the Dominion are undoubtedly complex for so small a market, 
and, to get the best out cf the market, firms at home should examine 
these interests and understand exactly what they are doing ; otherwise 
they run the risk of irritating important customers and losing business 
in consequence. To defer negotiations until after the war, when nego- 
tiations with good firms are possible now, is a mistake. The market 
is a long way from home and mails now take anything from six to ten 
weeks to reach New Zealand. Owing to the long time necessary for 
correspondence the completion of simple negotiations for agencies in 
New Zealand often take 12 months. and it is better to take that time 
now than after the war. Thcre are many good firms here now who are 


. anxious to complete their agencies with one or two new lines. and the 


realise that they must be ready with these lines when war is over. Lac 
of a selling organisation characterises some branches cf British trade in 
normal times. Trades in which investigation and organisation by 
Pritish a is most necessary include motor cars, electrical machinery, 
agricultural and dairy machinery. , , 


The Labour Outlook.* 


(BY OUR LABOUR CORRESPONDENT.) å 


There is every indication that hostilities will probably come to 
an abrupt close within a very short period of time, and it is im- 
portant that the position in which labour will be placed should 
be fully 1eəlised. No sane person desires the production of war 
materials to continue a minute longer than is necessary, and, with 
the enormous output we have achieved, its continuance, once 
fighting ceases, would put the Ministry of Munitions into a quandary. 
as to where to store the products from the factories. 5 

The cessation of hostilities, therefore, means the ceszation of a 
great part of war production. It is true that many commodities 
will be needed as urgently in peace as in wer time. Ships and 
coal are cases in point. The services of railway workers and vhe 
agricultural labourers will be needed as much whilst an armistice 
is in progress as they were before it. But hundreds of thousands 
of munition workers will be placed in a less fortunate situation. 
All they are entitled to under the Munitions Act is a week`s notice 
or a week’s wages in lieu of notice. 7 

Now, what with the position of these workers b. ? Perhaps the 
evil day may Fe postponed for a short time by spreading the avail- 
able but diminishing volume of emplovment over the whole. body 
of workers. But this is not practicable as a general rule. Some 
will be needed to overhaul the factories, undertake renairs and 
make ready for peace production. The turnover will be 2 serious 
problem in a considerable proportion of the factories end work- 
shops, and will take weeks, or even months, eccerding to cireum- 
stances. What of the majority of the dilutses and women—and 
especially the latter ? : : 

The munition workers have been gathered together from every 
corner of the British Isles and from every trade in the country. 
They have been brought under the operation of the contributory 
unemployment insurance scheme. The benelits, however, amount 
only to 7s. per week, which is 2 miserably small sum in view of the 
present level of prices.- Moreover, it is to be remembered that the 
national unemployment insurance scheme was inaugureted to meet 
thé unemployment arising in normal circumstances, and not the 
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outside insured trades. To teke an eyrmple: Tf munition workers 
drift back to their old trades, ond succeed in setting jobs, they may 
do so et the expense of other workers, who will be thrown ont of 
employment without even en allowance of 7s. por week. 

The eHeved febulous earnings of munitions workers will not help 
us. [t is true thet money weees kave risen very considers Liv in 
muniticns tie but so heve prices, And high prices Fave 
swallowed up at leest a Jerge proportion of the higher wages. Meck 
of the resp has probably been spent. It may be seid that it should 
have heen seved. This stetement is, however, irrelevant. The fact 
of importence is that the workers in generel will not have the means 
to support themselves for a few weeks of enforced idleness. The 
Government is, theretore, faced with permitting stervation or pro- 
viding assistance. : 

Every possible step must. of course, he teken to provide em- 
ployment. The situation mey be relieved by the withdrawal of a 
proportion of the women workers from wage esrming work; but. 
making every possible coleuletion, the Government cannot be certein 
that there will not be è sudden outhicek of unemployment which 
will continne until industry cen be at leest partiolly restored to a 
peace basis, 

The existing Henna provision is inadequate. and it is 
not universal in its scope Prices are high, and will continue so. 
There is little time in which to prepare an elaborate sckeme of 
unemployment insurance, and no time to get contributions from 
workpeople to such a scheme. The Government is therefore driven 
to one of two courses: Either it must say thet the unemployed 
workers must make the best of the situation, and struggle along 
until employment is available, or it must adopt a non-contributory 
scheme for the emergency period. The former course is unthink- 
able unless the Government is to play with tire. A bold and generous 
scheme of maintenance grahts is the only way to carry the country 
over a very difficult period. Many people will not relish this solu- 
tion, but a Peterlco in 1918 would be a disastrous beginning to the 
new era of international peace. 
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Correspondence. 


“ TELEGRAFHY. AERONAUTICS AND WAR.” 
TO THE EDITOR OF THE ELECTRICIAN.” 


Sır : I do not think there is really any wide difference of 
opinion between my reviewer (Colonel O'Meara) and myself. 
Moreover, my views, in their entirety, have reccived weighty 
support from Chambers of Commerce, es can be seen from 
resolutions that have been carried, more or less unanimously, 
whenever I have delivered addresses on the subject of de- 
veloped and cheapened inter-Imperial communication. It 
is not the custom with the Royal Society of Arts to introduce 
resolutions of this character in connection with Papers ; but 
if the Colonel will refresh his memory of the discussion in which 
he took so prominent and valuable a part Bthink he will find 
that my proposals were, in the main, very favourably received, 
including that which he actually specifies. 

Whilst opposed in principle to State trading, I consider that 
the nationalisation of our inter-Imperial communicating links 
is justified, in that it is a matter which directly concerns the 
nation as a whole—and for highly important reasons. But 
whilst to my mind justified in this instance, that is not to sav 
that the plan is the best one to pursue. As usual, there are, of 
course, Many ¢ 2s as well as zrus. I have alwevs been fully alive 
to the objections more or less inseparable from any business 
run by the Stete. Thus, it is onlv in leter years that, though 
all along advocating fuller Government control, I have also, 
as a mes.ns to an end, favoured State absorption of some, or all, 
of the inter-Imperis] commynicating links. a 

In my opinion, greetly developed end cheapened inter- 
Imperie] communication is of the greatest, and now eminently 
Increasing, importence to Britain, as well as to her oversea 
dominions, strategically, politically, but also for the purpose 
of enormously developing our inter-Imperial trade. I had 
long hoped that something adequate might, one way or 
another, be done in the desired direction independently of 
State absorption. This hope having to be abandoned, State 
absorption was the only certain solution as a means to an end 
short of really efiective Government control. It has to be 
remembered, of course, that without some revolutionary 
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Invention, what is required for the purpose in view is not, 
on its own basis, a sound commercial proposition from the 
she reholders’ stendpoint. though. like our Navy, Army end Air 
Foree, ean excellent return tothe country es & whole. Existing 
co ble end wireless organisations commend our sympethy. both 
vo pioneers end he ving reverd to the excellent work they have 
done. thenks to edminististion of the highest order. But the 
seme should be conceded to the “YMI Britit Pecihe cable. 

speeic lly in the light of the wer. This link hes repaved its 
at to the countey times out of number, despite ell thet was 
seid oueinst the scheme by interested parties. 

The whole trouble artes from the fact that public interests 
end private interests cen never closely coincide in such & Case, 
if rectly effective Stete cuidence end control can, m the 
national interests. still be achieved nein State absorption, 
so much the better. To be satisfactory, organisation of a high 
order is essentiel. Let it be admitted that such organisation 
hes hitherto been weinly essocated with the realms of business 
rather than with Government Departments. Now. however, 
thet practically everything is in the reconstructing melting 
pot. so to hee surely this position cen be altered, if business 
end scientific training is made the former part of the cum- 
culum for those entering the Civil Service and public life 
gencrally. Meanwhile, if. those working for dividends were 
to continue to pursue their avocations in public interests. 
all would be well. Surely most business people, putting aside 
vested interests. would sey thet above all, in this matter. 
comes the increasing importance. of enormously developing 
our inter-Imperial communications (py whatever means) 
on the grounds I have above sugyested.—I am. &c., 

London, Nov. 5. CHARLES BRIGHT. 


Patent Record. 


APPLICATIONS FOR PATENTS. 
Note.—Names within parentheses are those of communicators of inventions, 
October 3, 1918, 


16.054 TucxeER & CRABTREE. Electric switches. 
16,055 Tucker. Electric switches. 
October 4, 1918. 


Electric vacuous bulb thermonic devices. 
Detection of conducting bodies submerged in electro- 


16.136 ERSKINE MURRAY. 
16.137 IONIDES, JEVONS & YOUNG. 


lyte. 
16.138 B. T.-H. Co. (G. E. Co.) Wireless signalling systems. 
16,142 Ness. Electro-planing and cleaning. 
October 5, 1918 
Electric heat regulating switches. (11/3/18, Switzerland.) 
Electrical operation of recording &c. instruments. 
Protective devices for alternating-current electric systems. 
October 7, 1918. i 


Electro-magnets. 

Mounting for wireless T on aircraft. 

16.250 Hackinc. Replacing electric fuses. 

16,251 Cowper-CoLces. Electrical conductors. 

16.261 CrRACKNELL. Attaching shades to electric ‘amp-holders. 

16,268 MADAGAN. Locating device for overhead ciectric supply wires for tramway-cars 
or locomotives. 

16.269 TornBLom. Electric regulating resistances. (8 10°17, Sweden.) 

16.278 Gitt (Woors). Electrically heated water services and systems. 

16,297 Western Ecectric Co. High fre yuency electrical signalling. 

October 8, 1918. 


16.337 AUTOMATIC TELEPHONE Merc. Co. & REMINGTON. 


16.179 Buck. 
16.217 WILLIAMS. 
16,203 McCoLt. 


16.231 HOLDER. 
16,248 HUDSON. 


Electric signalling systems for 


mines, 
16,339 BroTHEeRTON. Recurrent water power. 
16,368 Wooo. Vibrating contacts 


X-ray tubes. (4/12/17, U.S.) 
Ignition systems. 
October 9, 1918. l 
Apparatus for attachment of electric wires to terminals. 
16,409 Dunkley. Name and number index for telephone apparatus. 
16.417 Brake, Means for utilising flow-over and head of water from canal lock gates 
for generating power. 
16,420 ANDERSON. Device for utilising flow of rivers for generating electric current, &. 
16,429 FıncH. Ball-pivot bearing for contact breakers 
16,444 B. T.-H. Co. (G.E.Co.) Electric welding. 
16,458 Bert. Telephone apparatus. A 


16,374 COOLIDGE. 
16,388 VANDERVELL & Co. 


16,408 WINDIBANK. 


Volunteer Notices. 
LONDON ARMY TROOPS COMPANIES VOLUNTEER ENGINEERS. 
Headquarters: Balderton-street, Grosvenor-square, W. 1. 
Officer Commanding, Lieut.-Colonel C. B. Cray, V.D. 
¿Orders for the Week. 
Captain for tho Week. —Capt. E. G. Fleming. 
Next for Duty.—Capt. W. Hynam. 
Sunday, Nov. 10.—Commandant’s Parade, Waterloo Station, for work 
at Esher, Y.0 a.m. Drill Order. Greatcoats, Mid-day and Tea 
rations to be carried. ‘‘ Demolitions.” 
Monday, Nov. 11, to Saturday, Nev. 16.—Drills as usual. 
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Federation of British Industries. 
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: | ; 
The annus? general meeting wes held Test week when the retiring presi- 
dent (Sir R. Vesser Smith), in his presidential address, said thet the 
Federation hed now commenced the third year of its existence, and 
continued to grow. | A yeerago it represented 55] members end 78 trade 
today the membership wes 91, in which number 164 
trade associations were included. He wished to conygrrt ulete the Com- 
mittee which had drawn up their new constituticn, Tf an organisation 
of thet size wes to avoid stagnation it wes essentiel to provide it with ean 
elastic constitution, so thet each section might make its voice duly 
heard in the governing body. Sach è constitution they now had. A 
distinctive feature of the past year hed been the orgenisation of the 
Parliamentery side of their work. He went on to refer to various 
questions which were to be discussed, printing out that the most urgent 
and difficult was the tariff question. They were now within sight of 
being able to present to the Government a national policy which would 
meet the requirements end safeguard the interests of every trade. 
Another vitel matter of poliey wes taxation, Other importent subjects 
they were to consider were labour, education, housing ard the orge nisa- 
tion of industry through trade organisations, lt would add enormously 
to the strength of the Federation and to British industry generally if 
their huge membership woald definitely adopt the policy of buying 
each others products in preference to foreign goods. Finally, it would 
be impossible to direct the process of reconstruction efiectively without 
the co operation of industry. 

Sir Vincent Ceillard was elected president for the coming year, end 
the following were appointed vice-presidents: Lord Aberconway, 
Sir Rowland Barran, M.P., Sir A. Herbert Dixon, Bart., Sir Algernon 
F. Firth, Bart., Sir Robert A. Hadfield, Bert., Mr. E. Manville, Sir 
H. R. Rowell, K.B. E., and Mr. W. P. Rylands. 

Sir A. FIRTA proposed the first resolution, impressing on the Govern- 
ment and country the necessity of maintaining the principle of private 
. ownershipof capital and encouraging the free flow of capitelinto industry, 
and of preserving and encouraging that spirit of individual enterprise 
and initiative which was the vital princip'e of national life. He said 
that if the incentive to individual effort was removed and rep'aced by 
any system of governmental or commune! control the death knell of 
the prosparity of their industries would be sounded. The interests of 
the community were best served by tho fullest opportunity being afforded 
for the free play of individual talent. . | 
_ Mr. F. DUDLEY Docker moved a resolution emphasising thg supreme 
importance of Brit:sh industry and urging upon the Government the 
necessity of recognising the importance of industrial interests and of 

consulting the rep-esentetives of employers no less than of employed. 
He said it was for manufacturers to see that the industrial system did 
not lead to results which were not socially justifiable. In the past they 
had been careless of that aspect of the case, and they must recognise 
that many of the results of the old system were not justifiable. T'he 
Federation would not commit itself to any political party, but would 
examine all political questions from thepeints of view indicated above. 

Sir V INCENT CAILLARD moved a resolution on the subject of national 

economic policy, remarking that they had reached the point when they 


assortie tions : 
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could look at the subject free from old prejudices and controversies. ~ 


Before the war, protectionists and free traders seemed to live in worlds 
of diferent dimensions, but now they could see that different industries 
had different interests. Their object was to frame » policy that should 
-safeguard the requirements of all those interests whether by way of 
protective duties, maintenance of free import, subsidy, transport facili- 
ties or otherwise, and thus enable each industry to attain its maximum 
production. The resolution also included declarations in favour of 
preferential treatment for the Empire and our Allies. 

A resolution was moved by Mr. T. BiccaRT urging the Government 
80 to regulete and apportion taxation as to enccurage the flow of capital 
toindustry and increased production ; the provision of adequate reserves 
to meet the cost of renewals and extensions and the maintenafice by 
manufacturers of adequate stocks. | 

Sir Ropert HADFIELD, Bart., moved a resolution dealing with technical 

l oe and inviting the co-operation of the Government, organised 
abour and educational authorities, with a view to improving technical 
and higher commercial education, to prcmoting the employment by 
manufa:turers of students who had taken advantage of the courses 
provided, and to securing the introductior into industry of an adequate 

‘and regular supply of suitably trained personnel. He spoke of the 
i which existed for the improvement of technical education, 
SE in the matter of science. lt was remarkable that in the Civil 

rhe examinations, science was not a compulsory subject. He hoped 
ue oe would see to it that some change was brought about. 
tech so pointed’ out the crying need for a building in London to house 
He Ley societies and organisations which at present were houseless. 
bi “Ad Something in the way might be done in connection with the 
haa as for housing the Federation which they all had in mind. 
ee uld greatly help on technical education to have a proper technical 
te where they could meet together. 

Gi ee also moved affirming the importance of improving 
rt on (primary, secondary and adult), and urging the importance 

curing in all housing schemes the greatest amenity in regard to 

‘ce Sia design, of avoiding as far as possible the segregation of 

pes a providing adequate facilities for recreation and education, &c. 
io a by Mr. Frank Moore affirmed that the Federation 
record, ma grave concern the recurring instances of industrial unrest, 

ed its approval cf the general principles underlying the first 


' gum of £2,458 on the claim for 
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report of the Whitley Committee, and invited the group and sub-group 
Committees to consider how far those principles could be applied to 


. their industries. 


Mr. F. €. FarrHoLMe, who seconded the resolution, remarked that 
the Whitley Committee had been partic ularly anxious not to lay down 
exact procedure for all industries, In some cases the ideas of the report 


had been carried to what would, before the war, have appeared utopian 


length 

Mr. Max MrsrrarT moved that, with a view to consolidating the 
indastries of the country and reducing the speculative fluctuation in 
prices, members were recommended as far as posible to draw their 
requirements of manufactured products from members of the Federation. 
© A resolution impressed upon manufacturers the greet advantage 
to he derived from co-operation and the organisation of industry through 
trade associations, 

The last resolusion wes one approving the general lines of the policy’ 
of the Minister of Reconstruction in forming joint committees of em- 
plovers and workpzople to advise the Government on reconstruction 
questions, but emphasising the necessity of adapting this pelicy to suit 
the conditions of the different trades. . i 

All the above resolutions were carried unenimouwsly. 

Sir Vincent Ceillard presided over the Federation luncheon, and the 
guests included Sir Auckland Geddes, M.P., Dr. Addison, M.P., Mr. 
Hewins, M.P., and Mr. Wardle, M.P. 
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Legal Intelligence. 


—— 
London Electric Railway Compensation Award. 

Mr. H. F. Lofts, F.S.J., as arbitrator, recently heard a claim against 
the London Electric Railway Company for £3,209. 16s. as purchese 
money and compensation in respect of the compulsory acquisition of 
certain land in the district of The Broadway, Westminster, under Par- 
liamentary powers. The claimants were Mr. Henry C. Wheeler (the 
freeholder) and his mother, Mrs, Caroline Jessic Wheeler, tenant for life. 

Mr. HERBERT Jacoss (for claimants) explained that Mr. Wheeler was 
carrying on a coal and wheelwright’s business on the property, and the 
claim by him in respect of his trade had been agreed at £500. The only 
question in issue was the value of the land. The property was freehold, 
was known as 16, St. Ermin’s-hill and 5 and 6, Maundy- place, and the 
total area was 2,052 sq. ft., of which 320 ft. were subject to certain 
restrictions. Having detailed these restrictions, evidence-was given by. 
Mr. Wheeler, who said he had refused offers of £5,000 and £5,500 for the 
froehold. Mr. W. H. Mills and Mr. H. M. Rcgers, surveyors, also gave 
evidence in support of the claim. 

Mr. LIVERSIDGE (for the railway company) said tho value the arbitrator 
had to assess was the value it was worth to claimants at the time the 
notice to troat was served—namely, in January, 1916. 

Mr. SAMUEL WALKER, Surveyor, put the purchase money and compen- 


4 


sation payable at £1,604. Property in Westminster had gone up in 


value only on account of the war, and it would go back when the war 


was over. 
Sir ALEXANDER STENNING, surveyor and architect, put a valuation 


of £1,692 on the property. 
‘The ARBITRATOR, who reserved his decision, has just awarded the 
£3,209. 16s. for the land. With the 


£50) in respect of the trade claim, the total of the award was £2,958. 
que A 
Parliamentary Intelligence. 
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LONDON UNITED TRAMWAYS BILL. 

Last week a House of Lords Committee passed this Bill. Mr. Hono- 
ratus Lloyd, K.C. (for the promoters), said there was ‘no money to pay 
dividends on ordinary or preference shares, no money to pay debenture 
interest, a receiver in possession, no money to carry out renewals,” 
The total length of the Company's tramways was 50 miles, and they 
served a large and important area. The Company proposed to jettison 
£1,500,000 of capital and to reduce its loan and share capital from 
£4,930,000 to £2,481,000; it was proposed to provide £40,000 for re- 
construction, besides providing a reserve for renewals, and the Company 
was asking for a definite tenure of occupancy (postponing the dates of 
the earliest acquisition by local authorities to 1950), for the abolition of 
certain abnormal fares, and for powers to revise fares and to carry out ~ 


financial reorganisation and reconstruction. 


Mr. Jas. DEVONSHIRE, manager and director of the Company, said 
the future financial stability of the echeme depended on being authorised 
to charge Id. per mile for ordinary passengers. 

The Secretary (Mr. A. R. Lee) said the additional fares would provide 
a net revenue of about £100,000. 


——— nnn 


SHEFFIELD CORPORATION (CONSOLIDATION) BILL. 


This Bill, which confers (inler alia) powers upon the Corporation to 
carry goods, &c., upon the tramw&ys, came before a Select Committee 
of the House of Lords last week. 

Mr. Tazo, K.C., for the Midland Railway Company, opposed the 
clauses giving the Corporation power to carry animals, goods and minerals 
onthe tramways. He said it would be an alarming prospect for railway 
companies if such powers were to be extended, for the linking up_of 
tramway systems would constitute & very serious competition with 
railway companies. He asked the Committee to limit the powers to 
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the city of Sheffield if they theught there was a public need, and not to 
pormit any linking up with outside 5 

Mr. CLoDE, K.C. (for the London & North-Western Railway Company), 
and Mr. Freemen, K.C. (for the Horse and Motor Owners’ Associa- 
tion), also opposed the clauses. 

The Committee struck out the words ‘‘ animals, goods and minerals’ 
of Clause 143, and Clause 157, which related to the joining up of outside 
tramway systems was also deleted. 


ELECTRICITY SUPPLY EXTENSION PERMITS. 


In the House of Commons on the 30th ult., Major TERRELL asked the 
Minister of Munitions whether his attention had been called to a circular 
letter issued by the Incorporated Municipal Electrical Association, in 
which it was stated that a close connection exists between the principal 
staff of the Ministry of Munitions and large private electricity under- 
takings, which had resulted in a want of impartiality on the part of the 
Government Department concerned in granting permits for power- 
stations and plant extensions of large electricity undertakings ; and 
whether he proposed to take any and what steps to refute such charges ? 

In reply, Mr. KELLAway said the Minister had received a copy of the 
« circular letter referred to and had asked the Association to supply him 
with the specific grounds on which the charge of a want of impartiality 
was based. l 


- Commercial Topics. 


amines 


The Cinema as an Advertising Medium. 

An interesting scheme for the advertising of British goods in foreign 
countries is to be tried. It is announced that as soon as international 
affairs permit it is proposed to start a world tour of a series of films, 
for the purpose of advertising British industries. The films will be 
exhibited under the auspices of Chambers of Commerce. The Council 
of the Liverpool Chamber proposes to make and exhibit pictures 
depicting the municipal, shipping, manufacturing and merchant in- 
terests of the city, &c. Last week there was a public representation of 
some of the more interesting commercial pictures. Among the subjects 
shown were the making of a big gun at Messrs. Vickers’ works, a tour 
through Messrs. Hadfield’s works, and the making of a locomotive at 
the Swinton Locomotive Works. 

* *. * * 
South American Trade. 

In order to encourage the export trade to Latin America and to 
acquaint British manufacturers with the classes of goods in demand in 
those countries, the Department of Overseas Trade (Development and 
Intelligence) has collected between 2,000 and 3,000 samples of small 
manufactured articles, the products mainly of enemy countries, which 
are selling lines in the South and Central American markets. It is pro- 
posed to offer these samples for exhibition to the Chambera of Commerce 
in a select number of industrial centres. These samples, which have 
been supplemented by specimens from private firms and other sources, 
cover a range of manufactured goods. which are in constant request in 
such widely scattered places as La Paz, Caracas, Paramaribo, Callao, 
Argentina, Nicaragua, Costa Rica, Valparaiso, Guatemala, Monte Video, 
Bogota, Bolivar, Rio de Janeiro and Sao Paulo. The collection is 
grouped under a number of heada, and each section contains a repre- 
sentative number of specimens with retail prices attached. The geoups 
include hardware and tools, fancy goods, leather goods, cutlery, glass- 
ware and china, scientific instruments, electrical fittings, &c. 

| * * k, k 
Indian Resources Development. 

‘In the report of the Indian Industries Commission,which has recently 
heen issued inIndia, the creation of Imperial and Provincial De partments 
of Industries and of an Imperial Industrial Service is recommended. The. 
Impsrial Department would be in charge of a member of the Viceregal 
Council assisted by a Board of three members entitled the Indian In- 
dustries Board, and be responsible for the industrial policy of the 
Government and the inauguration and carrying out of a uniform pro- 
gramme of industrial development throughout the country. A large 
staff would be employed whose qualifications would primarily depend 
on & knowledge of mechanical engineering. | 

Proposals are made for the better exploitation of the forests and 
fisheries, the introduction of modern methods of agriculture, and in 
particular of labour-saving machinery. A special survey should be 
made of the coal position in India. Universal primary education and 

education of a technical kind are required. In regard to mechanical 
engineering, which is taken as typical of organised industries, the pro- 
posals inclade the establishment of a system of organised apprenticeship 
for four or five years. Proposals are also made for commercial and 


mining education and the future cstablishment of two Imperial colleges . 


is adumbrated, one for the highest grade of engineering and the other 
for metallurgy. 


The Commission favours the establishment of an Industrial Bank or 


Banks, but considers that the appointment of an expert (‘committee is 
nocessary to deal with this subject. 
* * * * 

Materials for Post-War Industry. 

The War Cabinet recently set up a Committee consisting of General 
Smuts, the President of the Board of Trade, the Ministers of Labour, 
Shipping, Munitions and Reconstruction, to deal with post-war priority 
questions. The secretary of the Committee is (ol. Byrne, C.M.G., 11, 
Pall Mall, London, S.W. 1. A Standing Council on post-war priority 
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has now been appointed to.assist-this Cabinet Committee. This Council 
has already had under consideration a survey of the existing stocks of 
the more important raw materials and is considering the question of 
releasing such materials from eontrol at the earliest possible moment. 
The Council will consult the trade bodies concerned, so as to make the 
utmost possible use of their organisations in the allocation of materials. 
The Council consists of 16 members, the President being the Minister of 


` Reconstruction (Dr. Addison), with Sir Henry Birchenough, K.C.M.G., 


as chairman. The joint secretaries are Mr. R. T. Gardiner (Ministry of 
Reconstruction) and Mr. J. G. Hazzeldine (Board of Trade), 2, Queen 
Anne's Gate-buildings, Westmiister, London, S.W.1. Among the 
members of the Council are Mr. W. J Larke, of the British Thomson. 
Houston Compar.y, and Major J. Wormald, of Mather & Platt. 


e e 
Electricity Supply. 

BECOLES PUBLIC LIGHTING CoMMITTER is to consider the question 
of providing a supply of electricity for public and private lighting. 

NEWCASTLE-UNDER- LYME Council has applied to the Board of Trade 
for power to ircrease the price of electricity in the borough beyond the 
present statutory maximum. 

At the DARWEN CORPORATION ELECTRICITY WoRKS on the 3]st ult., 
a portrait was unveiled to the memory of the late electrical engineer, 
Mr. Charles Garnett. 
` WELSHPOOL WATER ELECTRIC LIGHTING SUB-COMMITTEE has asked 
an eloctrical engineer to visit Welshpool and report as to the provision 
of electricity supply in the town. 

Agreements have been entered into by WOLVERHAMPTON CorpoRa- 
TION for the supply of energy to the Electric Chemicals Development 
Committee and to Messrs. Bayliss, Jones & Bayliss. 

In view of the fact that a new turbine which Shoreditch Council has 
on order is not yet running, Stepney Council has been recommended by 
the Electricity Supply Committee to extend until March 31, 1919, the 
agreement for the supply to Shoreditch of electricity in bulk. 

At the méeting of Stepney Council on Wednesday the General Pur- 


. poses, Staff and Education Committee recommended that, in lieu of the 


Borough Electrical Engineer and Manager's present salary and war bonus 
of £1,080 per annum, he be paid a salary of £1,100, and that such salary 
be further increased to £1,200 by two annual increments of £20. 

Mr. W. W. Lackie, chief engincer of the GLASGow ELECTRICITY 
DEPARTMENT, has reported that extensions of the Whitevale and Spring- 
burn slb-stations and new stations at Possilpark and Polmadie are 
urgently required. A site for a new sub-station for the central district 
is to be acquired at a cost of £13,500. 


The Finarce Committee of BRIGHTON CORPORATION reccmmer ds that 


in future the municipal trading undertakings (waterworks, tramways 


and olectric supply) should make a fixed yearly contribution in aid of 
rates. It is suggested that the waterworks should pay 1 per cent. on 
the capital employed, the electricity 14 per cent., and the tramway 
3 por cent. In a long report_cn the subject, the borough accountant 
points out that the proposed arrangement implics that * selling prices 
shall be fixed so as to provide all actual outgoings, plus reserve funds.” 


In an address on ‘' The Utilisation of Water Power,” at the Aberdeen 
Rotary Club last weck, the city water engineer, Mr. Cecil H. Roberts, 
said that water power was a national source of wealth, and it was not 
unlikely that before long the large water powers of this country woul icome 
under mere national control. Only some 7 per cent. of available British 
water power had so far been developed, whereas in many other countnes 
water power had been very considerably utilised. There were no unsur- 
mountable engincering difficulties in dealing with the water power of the 
rivers’ tributarios. With regard tc tidal power, whon the reccmmenda- 
tions forthe construction of nct works of electrice trunk mains maters: 
lised the question of utilising tidal power should beome an eminently 
practical one. . 

On Friday last there was a conference between representatives of the 
Edinburgh and Leith Electric Light Committeés of Edinburgh and Leith 
Corporations and the Leith Dock Commission for the purpose of con- 
sidering the memorandum of the Ministry of Munitions with regard to 
the provision of more electrical power in the district’ Under the scheme 
proposed by the Miristry. it was agreed that Edinburgh Corporation 
could give a definite guarantee for the supplies required by the Leith 
Dock Commission. With regard to the power required in Edinburgh and 
Leith, it was stated it might be found necessary to make an allocation 
of the available power between the two Corporations, but this was left 
over for further consideration, and a sub-committee was appointed to 
continue negotiations.. . 

In connection with the question, Mr. Bruce Lindsay announced a 
the last meeting of the EDINBURGH ELECTRIC LIGHTING (‘OMMITTEB 
that supply of current had been urgently raised on a representation 
from the Leith Dock Commission to Leith Council with regard to the 
increased power required for shipbuilding yards. The Admiralty 
having taken the matter up, Mr. Gridley (representing the Ministry ° 
Munitions) reported that the needs of all parties cou'd be met until the 
Portobello Station was in operation by the installation at Dewar place 
station of a 5,000 kw. set and an additional cooling tower. He arge d 
animmediate.conference and that the necessary plant shou'd be ordere | 
without an hour's delay. He estimated that the total cost wou'd : 
£70,000, but the engineer (Mr. Newington) thought the cooling towe 
could be dispensed with, and his estimate was £55,000. They W° 
enter into immediate negotiations with Leith Town Council (who m£ 
share the capital expenditure) and the Dock Commission. 
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. Last week HALIFAX CORPORATION adopted a report of the Electricity 
Committee recommending that the borough electrical engineer and the 
borough-engineer be instructed to prepare plans and specifications for a 
new electric power station at Copley. The Mayor pointed out that the 
Council had bought the site at Copley as a sort of insurance scheme. 
The decision whother a power station should be put down on the site 
was not entirely in the hands of the Council. The question would. be 
decided partly in the interests of the town, but also in the national 
interests. Bradford, Leeds, Wakefield, Huddersfield and the Yorkshire 
Electric Power Company were all preparing plans for the future, because 
they realised that iw any future national inquiry they would have no 
locus standi unless they had-plans and Specifications ready. 


A meeting of the local members of the ELECTRICAL POWER ENGINEERS 
ASSOCIATION was held at Bristol on Friday last, under the chairmarship 
of Mr, A. J. Ostler (substation superintendent, Bristol Corporation 
Electricity Department). The following were cleoted to act as a tem- 
porary committee: Messrs. A. J. Ostler, S. Hotchkiss, T. F. Wells, 
E. P. Kelly ard F. J. Elliott (hon. secretary). This Committee is 
entrusted with the arrangements for a mass meeting of enginoers engaged 
m the production, transmission, distribution and utilisation of electrical 
energy, to be held in Bristol sometime during November, when it is 
proposed to inaugurate a local section of the E.P.E.A. The hon. secre- 
tary, whose address is 3, Glena-avenue, Knowle, Bristol, will be pleased 
to answer any enquiries in connection therewith. 


Last week the STOKE-ON-TRENT ELECTRIC SUPPLY. COMMITTEE re- 
commended extensions of plart at the cer tral electricity works, at an 
estimated cost of £102,00%. Ina report by Sir Jchn Snell it wa: stated 
that the proposed extension would only meet the necds of the district 
fer the next two or three years. He did not consider the Corpc ration 
wore justified in incurring any expenditure cther than was absolutely 
necessary on the present station, the site of which was not suitable for 
a large power station. The Corporaticn should make no further exten- 
sions at the present powcr-hoise. A mcre s itable site should be found 
for a generating station, the four Iccal staticns shoi ld be shut.as soon as 
possible, and the Council shorld bo pre pared with a well-considered 
scheme to supply electricity within a wide radius of the borough. 

The Council decided to adcpt the recommendation to put in a 
3,000kw. generating set at the existing station and to cor sider the 
other portions of Sir John Snell's report on a future occasion. 


Electric Traction. 


Last week the employees of the BRADFORD Corpcration tramw ay 
presonted the retiring general manager (Mr. C. J. Spencer) with an 
iluminated address, a clock and bronzes. | 


EDINBURGH Tramways Committee has instructed the Corporation 
tramway manager (Mr. R. S. Pilcher) to draw up a report on the fares 
to be charged when the tramway system is taken over by the city. 

By the casting vote of the Lord Provost GuAsGcow CORPORATION 
decided last week to allow the tramways department to make an 
experiment in the carrying of parcels on the route to Uddington. 
The parcels will be carried on a special car. 

It is proposed to construct a light railway from BANFF by Tipperty, 
Brydock, Blacklaw, Aberchirder, Bridge of Marnoch and Bogniebrae to 
Huntiy, or by Bridge of Forgue to RoTHIENORMAN, or to both these 
places. Meetings of representatives of Banff County and Town Councils 
and other.local authorities have been held and it is probable that a 
provisional order will be applied for. , 

The ACCRINGTON ELECTRICITY AND TRAMWAYS (‘OMMITTEE has con- 
sidered an application from the National Transport Workers’ Federation 
for an increase of the war wage paid to males and females 18 vears and 
over to 358. per week, and that youths and girls under that age be paid 
half the total war wage reecived by employees over 18. They have in- 
structed the Town Clerk to forward to the Municipal Tramways Con- 
ference a strong protest against these pr posals, and urging the con- 

: erence to oppose the demand to the utmost. g 


The following expenditure on tho Loxpox CoryxrtY Council tramways 
has been sanctioned for the 3 months ended Sept. 30: Re-winding of 
armatures, £5,350 ; purchase of articles for tramway maintenance and 
the execution of small works and repairs, £78,796 ; purchase of track 
raila, £2,500 , repair of cable, £450; and purchase of metals, £2,808. 

Arrangements have been completed for the sale to the Sheffield Cor- 
poration of 10 tramcars at £550 cach. The Highways Committee have 
approved the settlement at £439 19s. 7d. of the payment to be made by 
Bexley Urban Council in respect of five class El cars loaned to it in 1915 
and have authorised the loan to that Council of six class B cars on 
similar terms to those governing tho previous loan. 


Imperial and Foreign Notes. 


The Mittacone (N.S.W.) CouNxcin will borrow £5,000 for an electric 
supply undertaking. l i l k 

At Queanbeyan (N.S.W.) the Council proposes to borrow £20,000 for 
an electric lighting system. | 

The city electrical engincer of AUCKLAND (N.Z.), Mr. Alex. Wyllie 
has submitted to the Council a report dealing with the proposed hydro- 
electric scheme, which is estimated to cost between £1,£00.000 and 
£2,000,000. | | 

The Victror1aN Minister for Water Supply (Mr. Clarke) recently re- 
celved a deputation from the North Eastern shires urging that a company 
whom they represented should be givena 50 years’ concession for carrying 


| 
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Out the Kiewa power scheme. Mr. Clarke said he was convinced that. 
the y would agree to the proposed arrangement, subject to certain. 
conditions. 


_ _A summary of the progrese made during the past year in rural tele- 
phone construction in Saskatchewan (Canada) shows that during the 
year ended May 1 last 206 new companies were added, bringing the- 
total number of companies in operation up to 958: During the year: 
11,724 new subscribers were added, making the total 35,555. The pole 
mileage was increased by over 11,009 miles, bringing the total to 35,865. 
for the province. Every farm of any size in many districts is now 

linked up with the telephone system of the province. 

At June, 1917, the capital expenditure of the LAUNCESTON (TASMANIA) 
electric supply department was £169,297, the reserve and sinking funds 
being £48,979. Revenue for 1916-17. and 1915-16 respectively was 
£23,957 and £23,628, and total costs were £11,279 and £10,532. After- 
meeting capital charges the net profit £3,048 and £4,550; nnits sold were 
3,129,988 and 3,027,669, maximum Icad 1,313 kw. and 1,186 kw. 

Capital expenditure on tramwavs is £95,166. Contributions to sinking 
and reserve funds amount to £9,351. Revenue was £23,139 and £21,372, 
working expenses were £17,515 and £1 6,670, and net result was a profit of 
£632 for 1916-17 and a deficit of. £45 for 1915-16. Passengers carried 
were 2,733,539 and 2,593,512 and car-miles run 390,038 and 384,123. ` 


The residents of Santa ELENA (Buenos Ayres, Argentina) have decided. 
to adopt public electric lighting. _ 

A company is being formed at LAPRIDA (Province of Buenos Ayres, 
Argentina) for establishing electricity supply works. 

A concession has been granted to Senor F. Escalera for the erection 
of an electric power house at. Cosquin, Cordoba, Argentina. . 

At SANTIAGO DE CHILE & company has been formed for the manu- 
facture of incandescent lamps. The initial results are said to be satis- 
factory. | 

A company at REYKJAVIK (Iceland) has decided to install hydro- 
electric works for the utilisation of the Ellida river. The expenditure is 
estimated at 7,000,000 cro wns. 

The CHILEAN STEAMER “CORONEL” (ex “Tarapaca,” previously 
employed as a cable steamer) has been sold to Argentine buyers. This 
vessel is a steel screw steamer of 568 tons net and 1,120 gross register, 


‘ and was built at Leith in 1893. 


The construction of a canal between Paris and the sea at DIEPPE is 
projected. The canal, which would be about 102 miles long, would 
accommodate the largest boats at present traversing the French water- 
ways, which carry 1,400 tons and are 88 metres in length, with a draught 
cf 3 metres when loaded. The barges would be hauled by electric loco- 
motives running on a track alongside of the canal, or on a roadway. 

The Government messege submitted to the Congress of ARGENTINA 
in regard to tne draft of the Wireless Telegrephy Law states that the 
proposed Law is the seme es thet which wes submitted to Congress two 
years ago, although it differs in form. The lew is considered necessary 
to the Executive Power in order to organise tho service of radiographic 
communication. Argentina is one of the countries which must reap 
most benefit from the employment of radio-telegrr.phic means of com- 
munication, end the necessity of means of communication in connection. 
with tHe defence of the country, which can only be met by the utilisation 
of wireless telegraphy. 

It is announced that the Swiss FEDERAL AUTHORITIES have assumed 
control of the supply cf electrical energy, and they will also take measures 
te ensure a ratjonal and economic use of Swiss water-power. © The com- 

pletion of hydro-electric works ‘will be expedited, and the building of 
new works will be arranged. If necessary, the authorities will instruct 
existing supply works to pool their supplies. and where there is a shortage 
of power the authorities will prescribe the necessary economies. The 
authorities will settle all disputes as to the use of current, and certain 
undertakings will bo exempted from a reduction of their power. If 
necessary, the authorities may requisition at fixed prices any material, 
machines or tools necessary for the production or transmission of electric 
power. : 


o 
Miscellaneous. 

The London offices of the Record Enginering Company have been 
removed to Donington House, Norfclk-street, Strand, W.C. 2. 

The Coal Controller hes reduced by another 25 per cent. the lighting 
allowances in hotels, restaurants and large shops in London and tho big 
provincial towns. 

The following import duties are now in force under the JAPANESE’ 
CUSTOMS TARIFF as the result of recent re-classification: Electric pianos,. 
40 per cent. ad val. (No. 557-4 of Tariff) ; iron electric horns, 20 per cent. 
ad val. (No. 604), flexible electric cord, 40 per cent. ad val. (No. 635-6). 

The following are amongst recent additicns to the STATUTORY List 
of firms and persons with whom trading by firms and -persors in the 
United Kingdom is prohibited: Chile—Cia de Tranvias Electricos de 


Valparaiso (Valparaiso); Jfexico—Cia Electrica y Tranvias, SAs 


( Asguascalientcs),. 

At HUDDERSFIELD last. week, a fitter named Arthur Ernest Briggs. 

- was fined £10 for stealing 16 units of. unmetered electricity, of the value 
of 6s. 8d., the property of the Huddersfield Corporation. It was stated that 

in June last year Briggs had his electric supply cut off for non-payment 

of his bill. A constable subsequently observed electric light burning in 

the house, and it was found that accused had broken the seals, connected. 

the fuses and tampered with the meter. The indicator showed that 16. 

units had been consumed since the mechanjo had disconnected the supply 
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The award of the (CONCILIATION AND ARBITRATION BOARD FOR 
GOVERNMENT EMPLOYEES, Which was issued last week, gives to London 
telephonists of 18 years of age and over a temporary increase of 3s. per 
week, and to London women telcyraphists and counter clerks a tem- 
porary increase of Is. in cases where the wages do not exceed 28s. per 
week. The cases of provincial telephonists and tclegraphists are to be 
settled between the Post Ofhee Clerks’ Association and the Department. 
by agreement, if poxsiblé. on the lines laid down by the Board for London. 
The Board have deferred dealing with the question of a permanent 
revision of the waves scale until after the war. 

For next year's Brerisi INpustrres Fair the Board of Trade have 
again been able to secure from the Port of London Authority the great 
warehouses in Pennington-street, which proved so satisfactory for this 
years fair, The Fair, which will open on the last Monday in February 
(Feb. 24), and will remain open until Friday. March 7. will again be 
restricted to the same trades whieh participated in the last three fairs— 
namely: Glass and pottery, paper, printing and stationery; faney 
goods; toys. Eligible manufacturers who have not received application 


forms should communicate at once with the Director, British Industries 


Fair, 10, Basinghall-street. E.C. 2. 

At the Barking Public Baths Concert Hall on Friday last the Unicn 
Ceble Company gave a first SMOKING CONCERT to its employees and 
friends, After an excellent entertainment, given by the © What- 
Nots’ pierrettes and piertots, Mr. J. Snow Huddleston, general manager 
cf the company, said their factory was doing its best to prodi ce ea bles 
for the fighting forces, and it wes the duty of all to work hard to turn 
out as much as possible. After the troublesome preliminaries of permit 
and priority had been settled, it was intended to pr ceed with a scheme 
for setting up a .anteen in which the employees covld get foce during 
the coming winter, and a werks committee was being instituted to 
provide a channel of communication between the employees and the 
management. 


: Tenders Invited and Accepted. 


WARRINGTON ELECTRICITY AND TRAMWAYS COMMITTEE invites 
‘tenders for Underfeed Mechanical Stokers. Specifications from the 
Engineers, and tenders to the Chairman by noon Nov. 19. 

BEDFORD Corporation require tenders by noon Nov. 13 for the supply 
-and erection of two water-tube boilers, mechanical stokers and induced 
draught plant. Specifications, &c., fromthe Electrical Engineer. 


The SLIGO, LEITRIM & NORTHERN RAILWAY COMPANY require tenders 
by 10 a.m. Dec. 1 for 12 months’ supply of stores, including electric 
‘telegraph materials, metals, rubber goods, leather belting, &c. Forms 
-of tender from the Secretary, Enniskillen. 


CROYDON CORPORATION has accepted the tender of W. Boby for water 
softening plant, at £900. 
WESTMINSTER Guardians have placed an order with Pope's Electric 
Lamp Company for 12 months’ supply of electric lamps, fittings, &c. 
HAMMERSMITH (LONDON) BorovGH Council has accepted the tender 
be ee Cable & Construction Company at £942 5s. for the supply 
of cable. 
STEPNEY (LONDON) ELECTRICITY SUPPLY COMMITTEE has accepted 


‘the tender of W. T. Henley's Telegraph Works Company for the supply 
-of 220 yds. of cable at £179. 10s. 


Appointments Vacant and Filled. 


Wigan Corporation requires a rolling stock and works superintendent 
‘for its tramways department. Salary £250, rising by annual increments 
of £25 to £300 per annum. Applications to town clerk (Mt W. H. 

“Tyrer) by Nov. 16. 

Applications are invited for the position of professor of physics in the 
University of Cape Town. Salary £800 per annum. Applications by 
Jan. 1 to the High Commissioner for the Union of South Africa (32. 
Victoria street, London, S.W.1), from whom particulars can be obtained, 


Mr. J. F. Croft, of Fenton, has been appointed manager and secretary 
_ of the Stone Gas & Electricity Company. 

Mr. Donald Macdougall, superintendent of GREENOCK CORPORATION 

ELECTRICITY Works, has been promoted to the position of chief assistant 
-engineer, at a salary of £400 per annum. 


Bankruptcies and Liquidations. 


Edmund Chas. Sparkes, electrical manufacturer’s agent, 118, Wardour- 
street, London, W., has been adjudicated bankrupt. 

Vulcanised Fibre, Ltd., is being wound up voluntarily and Mr. C. 
Cooper, 60 & 62, Spring-gardens, Manchester, has been appointed 
liquidator. 


Claims against the R.E.T. Construction Company, Ltd., are tobe 


sent by Nov. 30 to the liquidator, Mr. Alfred Page, 28, King-street, - 


Cheapside, London, E.C. 


A first and final dividend of 3s. 5}d. is payable at the Official Receiver's 
office, Figtree-lane, Sheffield, in the liquidation of the Rotherham 
Electrical Engineering Company, Ltd., Tivoli-buildings, Rotherham. 

A petition for the winding up of the Beck Engineering Company, Ltd., 
has bsen presented by Mr. S. W. Donne, Arterbery-road, Wimbledon, 

uh be be heard in the Royal Courts of Justice, London, W.C., on 
- Nov. 12. 

Claims are to be sent to Mr. J. R. Atkins, 14, St. Ann’s-square, Man- 
‘chester, preparatory to payment of final dividend under a deed of 
assignment executed on June 13, 1918, by Saml. Hill Barton, trading as 
the Engincering Supplies Company, 11, King-street W., Manchester. 
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Gompanies’ Meetings and Reports, Xe. 


An isterim dividend of 10 por cent. per annum, tax free. has been 
declared by SIEMENS Bros. & Company. 

Ata board meeting of the EASTERN EXTENSION AUSTRALASIA & CHIN, 
TELEGRAPH Company, Ltp., on Tuesday, Mr. John Henry Wilson, 
C.B. E.. wos elected a director of the company. 

Daring theweek CALLEN DER’ S CABLE & CONSTRUCTION COMPANY, L715, 
invited applications for an issue of £200,000 Oi eper eent. camulatiy: 
preference sheres at par and £50,000 ordinary shares et £7 per shee 
The issues were over subscribed, aad the lists were cloted on Tuesday, 

At the recent annual veneral meeting of Erixorp, Lrp.. the chair- 
man (Mr. A. Binnie) said the Company was paving a dividend of 

lod. per share (or 162 per cent.) tax free. During the vear their sales 
had increased rapidly, and were almost double the total for the preceding 
vear. ‘The years profits (£34,000) showed an increase of £14,000, 
Their only anxiety was the constant rise in the cost of raw materials 
and working expenses. Theirs was a new and a“ key ` industry, 
and therefore they were not dividing the whole of their profits in divi- 
dends, as they wished to place their business oh a sound basis. They 
were appealing to the Board of Referees on the question of profits. 
The working of the Excess Profits Act and the method of computing 
the pre-war standard of profit worked very unfairly against new indus- 
tries, as they were denied the opportunity of building up working 
capital or making reserves to write down stocks and thus be able w 
meet competition after the war. 


The report of DRAKE & GorHAM, LTD., for the year ended June 3) 
last, states that, after payment of all charges, including bonases to staf, 
allowances to those who have joined the National Forces and making 
provision for contingencies, the net profit is £18,781. 10s. 2d. With 
£2,295. lls. 7d. brought forward, the total is £21,077. Is, 9d. Iti 
proposed to pay a dividend at rate of 73 per cent. fer the year(£9,375), to 
write down goodwill by £5,000, and to carry forward (subject to excess 
profits duty) £6,702. 1s. 9d. The turnover constitutes a reccrd in the 
-history of the firm, contracts consisting mainly of work for the Admiralty, 
War Office, Ministry of Munitions, Air Ministry and other Government 
departments. The business cf the wholesale trade department shows an 
increase of about. 30 per cent. or last year's figures, ane covers the supply 
of electrival goods cf all kinds to municipelities, tramway companies and 
contractors. During the year the warehouse was removed to 67, Long 
Acre, and manufacturing has for some months been in full operation at 
the new premises at Newington (‘auseway. 


In the report of Dick, Kerr & Co., LTD., it is stated that the profits 
earned during the 12 months ended June 30, 1918, amount to £87,916, 
which added to sum brought forward (£36,074) make a total of £123,990. 
Out of this sum the debenture interest and trustees’ fees have been paid. 
and there has been reserved the sum required to provide for the premium 
payable on the redemption of the present debenture stock. These items 
absorb £10,129, leaving £113,860. The dividend of 6 per cent. per 
annum on the preference share capital (£21,000) has been paid, anditis 
proposed to pay a dividend of 10 per cent. per annum on the ordinary 
share capital (£30,000), to supplement special reserve for contingencies 
by £25,000 and to carry forward the balance of £37,860. Although the 


.amount of excess profit levy under the Munitions of War Act has not 


been finally settled, the directors believe that the reserves for extra 
depreciation, spacial taxation, &c., are sufficient, and they therefore feel 
justified in recommending the payment of a dividend on the ordinary 
shares. All the works have been fully occupied during the year, although 
in the case of the United Electric Car Company a considerable portion 
of the time has been occupied in extensions and alterations necessary 
to produce important work of a nature specially suited to that establish- 
ment. 
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New Companies. 


BRITISH METAL CORPORATION LTD (151,841).—Reg. with nominal 
capital of £5,000,000 in 500,000 shares of £10 each. The objects areto 
buy, sell, manufacture, crush, smelt, calcine, refine, prepare for market 
and deal in ores, metals, minerals, mineral substances and similar 
products, to carry on any other metallurgical operations and to act 85 
capitalists, financiers, &c. The signatories are Cecil R. Rudd, C. W. 
Fielding, Chas. Sale, Vivian H. Smith, A. J. H. Smith, A. W. Tait and 
W. L. Tennant. Share warrants to bearer are prohibited. No share 
may, without the consent of the Board of Trade, be held by any enemy 
or by any member in trust for, or on behalf of, or in any way directly 
or indirectly at the dis posal of or under the control or directions of any 
enemy or enemy State. The number of Directors is not to be less than 
three nor more than 10. The Treasury has the permanent right to be 
represented by one directo>. The first directors are to be appointed by 
the subscribers. 

BRITISH STEEL CORPORATION, LTD. (151,781).—Private « ompany. 
Reg. O:t. 26, capital £1,000,000 in £1 shares, to carry on the busines: o 
iron smelters, engineers, metallurgists, manufacturers ‘of and dealer 
in iron and steel, &c. Reg. office: 70, Lombard-street, E.C. 


HOWARD, REASON & COMPANY, LTD. (151,759.}— Private company. 
Reg. Oct. 24, capital £5,000 in £1 shares (500 deferred), te take over busi- 
ness of scientific glass blowers carried on by Howard, Rawson & Com- 
pany, and to carry on the business of manufacturers of all kinds of 
glassware. Reg. office: 10, Bush-lane, E.C. 4, 
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N otes. 


Peace ! , | 
THE sudden relief, last Monday, with which the nation 


passed from war to peace, takes more than a day to realise. 


Until a few weeks ago peace seemed still to be far distant. 
Well may we give thanks to Almighty God that our freedom 
remains, that the years of suspense are at an end, and that the 
sacrifice has not been in vain. Once again we may look 
calmly at the future and at the problems before us. In 1914 
the sudden outbreak of war found us totally unprepared. 
Now in 1918 peace has come in equally dramatic fashion. 
Can we say that we are prepared for this event, which we 
have so ardently desired during the past four years ? It must 


be admitted that we are not, although a certain amount of 


work has been done which will be of great utility. We must 
also admit that difficult times are ahead. During the war we 
have seen the co-operation of all classes and increasingly a 
spirit of give and take. During the period of reconstruction 
there will not be the same call for patriotism, and yet there 
will be a very great need for give and take and for a realisation 
that the salvation of this country depends upon the co-opera- 
tion of all classes. There is, we regret to say, a tendency 
towards Bolshevism in certain quarters, notwithstanding 
the terrible straits into which this form of idealism (?) has led 
countries where it has spread. It is essential that as a com- 
munity we should remain calm and restrained in these early 
days of peace, as we have in the days of war. Above all, it is 
essential that Capital and Labour should make a serious 
attempt to work in cordial co-operation. Labour must 
realise that it is one thing to work for the State with inflated 
currency and with the semblance of prosperity which in the 
long run spells ruin; and it is another to work for private 
enterprise in competition on a sound basis. It is essential 
also that the employer should realise the changed conditions 
which have resulted from the past four years, and that there 
are many legitimate demands of Labour which must be 
conceded. | 


A 


Electric Power Supply. 

LEAVING these more general questions, we may turn for a 
moment to the particular industry of electric power supply. 
We understand that the Government aré now requesting all 
electricity supply authorities to send in an estimate of their 
immediate requirements. Under present conditions it need 
scarcely be supposed that authorisation can be given for all 
the plant that is desired. Nevertheless, it is highly desirable 
to form some opinion as to the precise position. It is difticult 
at the moment to form an opinion as to whether the present 
demands for power will continue, whether plant that has so 
far been installed will in some cases be suflicient for a time, 
or whether it is desirable forthwith to put down further plant. 
The only means of arriving at something like sound conclu- 
sions is to ask each authority to outliné their requirements. 
At the same time this opens up a possible danger. The scheme 
outlined by the Board of Trade Committee is not favoured 
by every authority, and such authorities will make their 
demands irrespective of any scheme that will go forward in 
the near future. This brings us to an extremely important 
question. What is going to be done about the national 
scheme ? Is it going to be allowed to remain dormant during 
an election and for six or nine months thereafter while a Bill 
is hammered out and is duly opposed by numerous vested 
interests ? ` We sincerely trust not. If this course is to be 
followed, the future of electricity supply will be even more 
difficult than it is at the present time. If useless expenditure 
is to be saved, action must be taken forthwith. It must be 
remembered that in many cases extensions cannot be delayed. 
The output of electricity works has increased enormously 
during the war, plant has been subjected to serious over- 
runring, and in many cases this has led to actual breakdown. 
The need for more plant at the earliest possible moment is 
urgent. Yet is such plant to be installed irrespective of 
whether it will be suitable to form part of a comprehensive 
scheme? It appears to us that the only satisfactory course 
to follow is to introduce emergency legislation. Such legislation 
need only deal with, possibly, some of the more im portant 
areas, and would place certain restricted powers in the hands 
of, say, a committee. This committee should be able to 
decide such points as the locality of large generating stations, 
whether a new station should be laid down or whether some 
existing station should be enlarged. Little more than this 
need be decided at the moment. The important point would 
be to avoid the extension of inefficient stations and the in- 
stallation of plant which would not work into the final scheme 
of-electric power. 


ope 


Conductors Without Resistance. 

In another column we publish some remarkable results 
obtained by Prof. KaMMERLINGH Onnes at the University of 
Leyden. It will be remembered that a few years ‘ago 
Prof. ONNES found that if mercury were cooled to a very 
low temperature its electrical resistivity became extremely 
small and that a current once set up would die down very 
slowly. The more recent experiments are an extension of 


_ this work. The conclusion had been reached from theoretical 
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reasoning that the specific resistance of mercury, although 
still measurable at 4-25 deg. abs., would become negligible at 
2deg. Experiments, however, revealed the fact that a critical 
temperature was reached at 4:19deg. abs., at which point 
the resistance fell suddenly to an almost negligible ` value. 
Below this temperature it was found possible to pass a current 
at a density of 1,000 amperes per square millimetre through a 
conductor 1 metre long without any appreciable difference in 
potential at the ends. But there is a further ifteresting fact, 
that this super-conductivity depends not merely upon tem- 
perature, but also upon current density. If this is above a 
certain critical value the super-conductivity disappears. An 
interesting development of these properties is the possibility 
of obtaining exceedingly high magnetic fields, which have 
hitherto been limited in practice by the heating of the coils. 
Prof. ONNEs, using only 1,000 turns of wire, and an iron-free 
magnetic circuit, has obtained a field of 100,000 gauss ; but 
here again there is a critical point, for if the strength of field 
exceeds a certain value the super-conductivity again dis- 
appears. Among the interesting figures that have been 
obtained, we may mention that the resistance of the lead 
spiral which was used fell to one-twenty billionth of an ohm, 
compared with 736 ohms at a normal room temperature. The 
resistance was so small that an appreciable current (initially 
about 0-6 amp.) would continue to flow for about 4 days. 
Such experiments must be of the greatest importance in clearing 
up our ideas on the mechanism of conductivity. 


“Telegraphy, Aeronautics and War.’’—In Mr. Bright's 
letter on thi§ subject last week, the words “the former,” in 
the ninth line from the.end, should read “ to form.” 


Fixation of Nitrogen.—The Japanese Government has 
decided to establish a laboratory for the study of questions 
relating to the fixation of atmospheric nitrogen. Hitherto 
20 million yens worth of ammonia for fertilisere has been 
imported, and it is hoped to make Japan Se of 
foreign supplies. 

A Near Thing.—A remarkably close approximation to an 
exact prophecy of the end of the Great War is found in the 
motto for the dav of the Sun Electrical Company's desk 
calendar. For Tuesday, Nov. 12, it reads: *“ Yesterday's 
successes belong. to yesterday with all yesterday’s defeats and 
sorrows. ‘The Day is here, the Time is Now.” This leaves 
H. G. Wells, Old Moore and thé minor prophets far behind ! 


The Industrial Reconstruction Council.—A Conference on 
“ The Trade.Union of the Future” will be held under the 
auspices of the Industrial Reconstruction Council on Tuesday, 
Nov. 19, at 6 p.m., in the Hall of the Institute of Journalists, 
2 & 4, Tudor-street, E.C. 4. The subject will be introduced 
by Mr. George A. Isaacs, General Secretary of the National 
Society of Operative Printers and Assistants, after which the 
. discussion will be open. No tickets are necessary. 


Asbestos for Boiler Settings.— According to the“ Electrical 
World ” asbestos insulation between courses of brick settings 
in boilers is useful in reducing air leakage and conserving heat. 
Firebrick will withstand temperatures up to 3,000 F., but 
conducts heat much more rapidly—apparently about six or 
ten times as readily—as asbestos felt. 
red brick is five times as great as that of felt. The chief 
drawback of asbestos insulation seems to be its tendency to 
disintegrate at high temperatures. However, prov ided a 
temperature does not exceed 1,800° C., the material will hold 
together sufficiently well. | 

Daylight Saving and the Sale of Electric Fans.—A some- 
what curious effect of daylight saving is reported in the United 
States. The sale of electric fans in Ohio is said to have broken 
all records this year, and this is ascribed to a change in the 
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businees man's habits. The alteration in clock-time means 
that he returns earlier to his home by the sun, with an extra 
hour before the coming of darkness. The transition from a 
fan-cooled office to a home with no electric breeze has made the 
need for a fan more conspicuous and led to a marked increase . 
in the sales of fans for household use. Thus in the month of 
June one New Orleans company sold 297 fans as compared 
with 189 sold in the same month last year. 


Ground Connections for Electrical Systems.— An investi- 
gation of methods of grounding to protect persons from 
dangers associated with electrical circuits has recently been 
completed by the Bureau of Standards. The results are 
published in a technological Paper (No. 108). The results 
of both laboratory and field work are given, the field work 
including a large number of measurements of the resistance 
of ground connections found in service in cities located in 
different parts of the United States between the Atlantic 
Coast and the Rocky Mountains. The general conclusion is 
reached that unless water pipes are available to which elec- 
trical circuits may be connected, it is difficult by other methods 
to make them equally safe without going to almost prohibitive 
expense—except in places where the natural condition of the 
soil is favourable towards making ground conditions with 
driven pipes or plates. An appreciable degree of protection 
with driven pipes may be obtained at moderate cost in nearly 
all places, but the comparative advantages of using water 
pipes are so great that wherever they are available connection 
to them is especially recommended. 


Royal Society.—The following Fellows have been recom- 
mended by the president and Council of the Royal Society 
for election into the Council for the ensuing year at the anni- 
versary meeting on Nov. 30: President, Sir Joseph Thomson ; 
Treasurer, Sir Alfred Kempe; Secretaries, Prof. Arthur 
Schuster and Mr. William Bate Hardy; Foreign Secretary, 
Prof. William Herdman ; Other Members of the Council, Sir 
George Beilby, Prof. Vemon: Blackman, Mr. Charles V. Boys, 
Sir James Dobbie, fir Frank Dyson, Dr. Martin Forster, 
Prof. Frederick Gamble. Dr. James W. L. Glaisher, Sir Richard 
Glazebrook, Sir Alfred Hall, Sir William Leishman, Prof. 
William J. Pope, Dr. W. H. R. Rivers, Prof. Ernest Starling, 
Mr. James Swinburne and Prof. William W. Watts. 

Among the Papers on Physics read at the meeting 
yesterday Were the following :—“ The Light Scattered by 
Gases: Its Polarisation and Intensity,” by the Hon. R. J. 
Strutt, F.R.S., and * An Investigation of the Ionising Power 
of the Positive Ions from 'a Glowing Tantalum Filament in 
Helium,” by Dr. F. Horton and Ann C. Davies. 


Institution of Electrical Engineers.— At the first meeting 
of the session, on Thursday, Nov. 7, at which Mr. L. B. Atkinson 
delivered the Tenth Kelvin Lecture on “ The Dynamical 
Theory of Electric Engines,” the president (Mr. C. H. Wording- 
ham) moved, and the members passed, a vote of condolence 
with the relatives of the late Prof. Bertram Hopkinson (mem- 
ber) and Mr. J. O. Callender and Mr. Edward Russell Clarke 
(associates), whose deaths had occurred since the close of the 
last session. Mr. Wordingham said the Council had decided 
to set up a Committee to consider the question of a memorial 
to members of the Institution who had fallen in the war. The 
Committee consisted of the president, the four vice-presidents 
and a number of members, some from within and some from 
without the Council, who had suffered bereavement themselves 
by losing relatives in the war. 

It had also been decided to establish a Technical Co-opera- 
tion Committee, which would have referred to it all matters 


-Yelating to the relations of the Institution with foreign coun- 


tries, the object being to secure interchange of expe rience 
between British electrical engineers and the engineers of Allied 


countries, and to endeavour to bring into harmony British 


and foreign practice when the question of rules arose. Uni- 
formity was particularly desirable in rules for installations 
on ships. 

A complete proof of the Kelvin lecture is not vet av ila ble, 
so that its consideration in our columns must be ‘Postponed. 
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Obituary. 

W. L. PREEcE.—We regret to record the death on the 10th inst. of 
Mr. William Llewellyn Preece, eldest ron of the late Sir William Preece. 
He was born at Southampton in 1866, and after early education at 
private schools, he went in 1882 to King’s College School, where he 
spent some two years, and then went to Germany fora year. In 1885 
he studied at the Hanover-square School of Electrical Engineering, and 
in 1886 he joined the staff of the telegraph department of the Midland 
Railway Company, under the late W. E. Langdon. In 1892 he became 
chief assistant to Mr. Langdon, but in 1898 he resigned and joined 
Sir William Preece, Major Cardew and his brother (Mr. A. H. Preece) 
in the firm of Preece & Cardew, consulting engineers. Subsequently 
(in 1909) Sir John Snell joined the firm, and in 1915 Mr. John H. Rider, 
the firm becoming Preece, Cardew, Snell & Rider. Mr. W. Llewellyn 
Preece devoted most of his time as a member cf the firm to telegraph, 
telephone and wireless telegraph matters. This work comprised tele- 
graphs and telephones and wireless telegraphy in all the principal 
Colonies and Bxqninions, including those under the Crown Agents and 
the High Commissioners for South Africa and New Zealand. He was 
responsible for various wireless telegraph stations, chiefly for the Colonial 
Office at Aden, Fiji, Ceylon, Solomon Islands and (conjointly with 
Capt. Brunot, of the French Government) for the New Hebrides. In 
1912 he undertook a special investigation for the Federated Malay States 
(rovernmert of the telephone and telegraph system in that Colony. 
He also visited Trinidad and other Colonies to report on similar questions. 
He gave evidence for the Post Office before the Parliamentary Committee 
upon the Marconi contracts. In 1917 he received a commission ir the 
Navy as Lieutenant in the R.N.V.R., and his principal work has been 
in connection with scientific devices for detecting the presence of sub- 
marines. Mr. Preece read a paper in 1915 befcre the Institution of Elec- 
trical Engineers upon “Telephone Troubles in the Tropics.” In 1914 he 
revised Preece and Sivewright’s well-known text book on ‘‘" clegraphy,” 
and he has recently been engaged on a biography of Sir William Preece. 
Mr. Preece was elected an Associate Member of the Institution of 
Civil Engineers in 1897 and a full member in 1907. He became an 


Associate Member of the Institution of Electrical Engineers in 1887; a 


full member in 1897, and he was a member of the Council up to his 
death. He was also a member of many other scientific institutions. 
Mr. Preece has been for some years in indifferent health, and there is 
little doubt the strain of his work at the Admiralty and at Queen Anne’s 
Gate proved beyond his strength. His death was due to pneumonia, 
following influenza. He leaves a widow and a family of three sons 
and four daughters. A memorial service was held at noon yesterday at 
Christ Church, Victoria-street, and the funeral took place at Carnarvon. 

Pror. H. E. J. G. Du Bors.—The death is announced of Prof. H. E. 
J.G. Du Bois. Deceased who was born at Velp, Holland, in 1863, was 
educated at Delft, Glasgow and Strasburg. After studying mechanical 

engineering at Delft Technical High School and working in the physical 
` laboratory of Prof. Bosscha as well as in an engineering works, Dr. Du 
Bois went to Glasgow, where he attended Lord Kelvin’s lectures. In 
1885 he went to Strasburg University and worked in the new Physical 
Institute under Prof. A. Kundt. In 1887 he graduated with a disserta- 
tion on *‘ Magnetic Circular Polarisation in Cobalt and Nickel.” He 
afterwards carried out investigations on Kerr's magneto-optic effect, 
magnetism of matter and kindred subjects, partly under Dr. F. Kohl- 
Tausch. In 1889 he followed his former teacher to Berlin, where he 
worked on electro-magnetism, radiant heat and optics, and directed 
the research work of advanced students, He published a series of 
contributions on the theory and practice of the magnetic circuit, forming 
the basis of a work on the subject, an English edition of which was 
brought out by Messrs. Longmans in 1895. He was appointed a ‘ Pri- 
vatdocent ° in Berlin University in 1892, and professor of applied 
physics in 1896. From 1901 he held the chair of mathematical physics 
in Utrecht University, whence he returned to Berlin in 1905. In the 
Physico-Technical Institute, which had been founded in 1894 (now the 
“ Bosscha Laboratory”) he carried out research work. In the labo- 
ratory electromagnetic and optical work is chiefly being carried out by 
advanced workers from different countries, due regard being paid to 
Practical applications and design of apparatus, such as multi-lamellar 
iron-clad galvanometers, magnetic balances, clectromagnets for strong 
fields, and for various surgical and ore separating purpcses, &c. Re- 
searches were carried out by Prof. Du Bois on magnetic shielding, the 
resistance of bismuth, nickel and graphite in the field, magnetic pro- 
perties of matter, the latter forming the subject of a report to the Inter- 
national Physical Congress in 1900. Amongst further subjects were 
the absolute susceptibility or water, the kinetic theory of magnetism, 
magneto-chemical and magneto-crystallic work, a variety of magneto- 
optic phenomena, especially Kerr’s phenomena as well as the Zeeman 


and allied effects, which Dr. Du Bois reported upon to the International 
ectro. radiologic Congress of 1910. In April, 1912, he delivered the 


Kelvin lecture before the Institution of Electrical Engineers. 
He was a member of the Royal Academy of Amsterdam and the Holland 
Society of Sciences. : 
M. W. O'ConxELL.—We regret to announce the death of Mr. M. Wa 

O'Connell, director and secretary of Pope’s Electric Lamp Company, 
Ltd. The deceased, who was in his 48th year, died on Friday morning 

last from an attack of pneumonia after a short illness, The late Mr. 

0 Connell had. been connected with the electric lamp industry for the 

last 35 years, having had a wide and varied experience, not only in this 

country, but in France, Holland and Germany; and there is no doubt 

that his loss-will be severely felt both from a commercial point of view, 

and by the great number of people with whom he came into contact. 
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DEATHS on Active SERvice.—The following deaths on active service, 
are reported :— 

Second-Lieut. Geoffrey K. P. Wood (Lancs. Fusiliers), who was born 
in 1899, and was the eldest son of Mr. A. P. Wood, managing director 
of the Lancashire Dynamo & Motor Company and the Lancashire 
Ordnance & Accessories Company is reported killed. He was educated at 
Bowdon and Malvern Colleges, and passed out of Sandhurst in August 
last. He met his death on Nov. 1 while leading his platoon “over the 
top.” 

Lieut. John Albert Lamb (Yorkshire Regt.), formerly a conductor on 
the Doncaster tramways, was killed on Oct. 14. 


> . Personal. 

Mr. H. B. Renwick, Director of Feeding Stuffs since September, 1917, 
has resigned in consequence of the urgent demands on his time in con- 
nection with problems which are arising in respect of the electric supply 
of the country, 

The King has presented the Eowarpn MEDA to Johr Garner, a stoker 
in the employ of the British Thomson- Houston Company, for entering’ 
the beiler house which was filled with steam and wate” ir consequence 
of the explosion of one of a battery of seven boilers, and in which either 
of the remaining two boilers under steam was likely to explode, and 
as isting to safety an injured man whom he four d lodged or a projecting 
beam. | 

Miitary Honour.—Lieut. J. Gray (Royel West Surrey Regt.), son- 
of Mr. James Gray, managing director of the Electrie Construction 
Company, has been awarded the Military Cross. He has repeatedly 
distinguished himself in action and led his company under intense 


machine-gun fire. 
a IO TEEPE 


Arrangements for the Week. 
FRIDAY, Nov. 15th (to-day). 
INSTITUTION OF MECHANICAL ENGINEERS. 
6p.m. At the Institution of Civil Engineers, Great George-street, 
London, S.W. Adjourned discussion on “,A Law Geverning 
the Resistance to Penetration of Metals which are Capable of 
Plastic Deformation, and a New Hardness Scale in Funda- 
mental Units,” by Prof. C. A. Edwards and Mr. F. W. Willis ; 
‘The Value of the Indentation Method in the Determination of 
Hardness,” by Mr. R. G. C. Batson; and ‘‘The Ludwik Hard- 
ness Test,” by Dr. W. C. Unwin, F.R.S., and also a Paper will 
be read, if time permits, on * Electric Welding,” by Mr. T. 
T. Heaton. 
LECTRO- HARMONIC SOCIETY. 
At the Holborn Restaurant, London,. W.C. Concert 
(Ladies’ Night). 
NoRTH- East Coast INSTITUTION oF -ENGINEERS AND SHIPBUILDERS. 


6.15 p.m. At the Literary and Philosophical Society, Newcastle- 
on-Tyne. Address on ‘‘ Scientific Research in Connection 
with Marine Engineering and Shipbuilding,’ by Sir Frank 
Heath, K.C.B. 3 

JUNIOR INSTITUTION OF ENGINEERS, 

7.30 p.m. At 39, Victoria street, London, S.W. Annual Genera! 
Meeting. Paper on “Some Notes on Newspaper Printing 
Presses,’ by Mr. H. J. Coventry. 

TUESDAY, Nov. 19th. 
INSTITUTION OF CIVIL ENGINEERS, 

5.30 p.m. At Great George-street, London, S.W. Paper to be 

read on “The Tata Hydro-Electric Power Supply Works, 
Bombay,” by Mr. R. B. Joyner, C.I.E. 


WEDNESDAY, Nov. 20th. 
à Roya SOCIETY OF ARTS. 
4.30 pm. At John-street, Adelphi, London, W.C. Inaugural 
Address on “ Science and the Future,’ by Mr. A. A. Campbell 
Swinton, F.R.S. 


LIVERPOOL ENGINEERING SOCIETY. 

p-m. At the Royal Institution, -Colquitt-street, Liverpool. 
Paper on “ Education in Relation to Industry, and with Par- 
ticular Reference to Engineering,” by Mr. A. E. Berriman, 
O.B. E. 

THURSDAY, Nov. 21st. . 
INSTITUTION OF ELECTRICAL ENGINEERS. 

6 p.m. At the Institution of Civil Engineers, Great George-street, 
London, S.W. Paper on “ The Use of High Pressure and High 
Temperature Steam in Large Power Stations,” by Mr. J. H. 
Shaw. 

FRIDAY, Nov. 22nd. 


6.15 p.m. 


PHYSICAL SOCIETY. 
ő p.m. At.the Imperial College of Science, Imperial Institute-road, - 
South Kensington, S.W. Paper on ‘‘ Cohesior,’” by Dr. H. 
Chatley. Also the fcllowing Papers by Mr. A. Campbell, B.A. : 
“ Note onthe Linguistic Nomenclature of Scientific Writers ; 
“A Methcd of Comparing Tuning Forks ;"’ ‘‘Low-Frequency 
Microphone Hummers ;”’ and ‘‘ A Simple Tuning Fork Gene- 
rator for Sine-Wave Alternating Currents.”’ 


INSTITUTION OF ELECTRICAL ENGINEERS. STUDENTS MEETING. 
7 p.m. At King’s College, Strand, London, W.C. Paper on 
‘The Permeability of Faintly-Magnetic Materials,” by Prof. 
E. Wilson. 
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- Electric Furnaces in Metallurgy. 


THE HEROULT FURNACE 


It will generally be admitted that the war has brought the electric 
furnace into prominence very much more quickly than would have 
been the case under normal conditions in this country. This is due 
to a variety of causes. One reason is that these furnaces are par- 
ticularly suited for the production of special alloys, and such alloys 
have been in very great demand. Another reason is the large amount 
of steel scrap that has been available during the war. It has there- 
fore come about that, whereas the electric furnace was used some- 
what experimentally before the war, it is now being used commer- 
cially in increasingly large numbers. So far as the Héroult furnace 
is concerned, this is shown in a striking manner by the graphic record 
in Fig. 1. Since the outbreak of war the number of Héroult furnaces 
in Great Britain has increased from five to fifty-four, and the trans- 
former. capacity from 3,500 to 50,000 k.v.a. The present output 
is at the rate of about 150,000 tons per annum, and this amount 
should be almost doubled before the end of the year. i 

As an example of the extent to which these furnaces are now being 
used, we may take the works of Messrs. Hadfields (Ltd.), of Shef- 
field, who have what we believe to be the largest electric steel 
department in this country. In this department there is a battery 
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Fic. 1.— PROGRESS IIN, CONSTRUCTION į OF H&ROULT ELECTRIC STEEL 
FURNACES. 


of 11 Héroult furnaces modified specially to suit the work of the 
company. The steels produced are of the nature of special alloys, 
known as their Era Resista and many other brands They are of 
the highest quality, and are particularly suitable for automobile, 
aeroplane and other similar work. As a remarkable instance of 
the high quality of their products, it may be stated that Messrs. 
Hadfields recently produced steel having tenacity which reached 
the exceedingly high figure of 125 tons per square inch, 14 and 
15 lbs. Izod Shock test, This steel produced an elastic limit of no 
less than 64 tons with Yield Point of 106 tons per square inch. 
It is found by Messrs. Hadtields that, in times like the present, 
` when special metals and alloys are required and are scarce, electric 
melting is most valuable. By means of electric energy, material can 
be used which would otherwise be wasted, thus saving both material 
and money. In the hands of a skilled staff, all kinds of special steel 
can be manufactured with great regularity of composition. 


Tyres or H£RouLT FURNACES. = 


The Héroult furnaces are of the type in which the current jumps 
from an electrode through the slag to the metal and thence back 
through the slag again to a second electrode (taking the case of the 
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single-phase furnace), no bottom electrode being used. The size 
of the furnace depends on the requirements. A number of sizes are 
available, and of these we give some details below. 

10 cwt. Furnace.—This size of furnace is specially suitable for 
making high-speed steel or very light castings. The electrodes are 
graphite of 54 in. diameter. 

The power used with the furnace varies from 200 to 400 kv.a, 
With the latter a heat can be made in from 1} to 14 hours. 

The furnace is arranged so that the body can be removed and a 
spare body already lined kept in readiness, so that no delay is 
necessary for repairs. 
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Fic. 2.—GENERAL ARRANGEMENT OF 6-TON ELECTRIC FURNACE. 


14-2 ton Furnace,—Thia size of furnace is suitable for making high- 
speed and other tool steels, special steels of which comparatively 
small quantities are required and small castings. It is of the three- 
phase type, with three electrodes. The electrodes are of graphite, 
usually of 6 in. diameter. 

The power used with this furnace varies from 450-600 k.v.a., and 
the number of heats per day of 24 hours varies from five to seven, 
according to the power available, the degree of refining, &c. 

3-34 ton Furnace.—This furnace is suitable for making alloy steels 
and carbon steels, and for foundaries where a fair proportion of the 
castings are of medium weight, say lcwt. or more. High-speed 
steel is also being made in large quantities in furnaces of this capacity, 
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but many firms do not care to make such large heats of tungsten 600 k.v.a capacity, an average of about 80 tons of ingots per week 
steels. ae OU has been maintained over prolonged periods, and with transformers 
| of more power the output would be correspond- 
ingly increased. 

For this size of furnace many metallurgists 
prefer the use of amorphous carbon electrodes 
of 14 in. or 16in. diameter. If graphite elec- 
trodes are used they should be of 7 in. or 8 in. 
diameter. The use of carbon or graphite elec- 
trodes depends largely on the supply available 
and the relative cost. Graphite electrodes are 
more expensive per ton, but the consumption 
is only about half that of carbon electrodes. 
Generally carbon electrodes are preferred for 
technical reasons, but onthe other hand, graphite 
electrodes are easier to handle, 


6-7 ton Furnace.—This size of furnace is th 
- most widely used both in England and in the 
United States. It is especially suitable where con- 
siderable quantities of alloy or carbon steels are 
required. At one shop in Sheffield eight of these 
furnaces are now in operation. The transformers 
vary in capacity from 1,200 kw. to 1,800 kw., 
and the output from three to five heats per day. 
For this size of furnace, carbon electrodes of 
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|. The transformer capacity varies from 600-900 k.v.a., and vhe 18 in. to 20 in. diameter are recommended. & If graphite electrodes 
output is from four to five heats per day: With transformers of are used they should be of 9 in. or 10 in. diameter. 
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Fig. 2 shows a 6-ton furnace in detail. 

10-12-ton Furnace.—This furnace is of a different design to the 
other furnaces described, the charging door being placed at the back 
of the furnace instead of'at thetsides. 
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usually three phase, and static transformers are used to obtain the 
necessary low voltage If the supply is single phase, the makers 
recommend a two-electrode single-phase furnace. A number of 
these are in operation, and furnaces of 1}, 3 and 5 tons capacity 
have been working successfully for many years. 

The price is somewhat less than that of a three-phase furnace of 
similar capacity, as only two electrodes are required instead of three. 


1 


LAY-OUT. 


The lay-out of the plant depends on a number of factors, such as 
position of existing cranes, whether water is too near the surface to 
admit of a ladle pit, &c. Where possible, the platform level of the 
furnace is arranged so as to be 6 in. to 1 ft. above the 
shop floor level. The transformers are placed as 
near to the furnace as possible, the limiting factor 


' 
' 
uy! 
Qi being that sufficient space is required between the 
' e 
Q: furnace and the sub-station wall to allow two men 
ai = to pass cach other comfortably. There must also 
şi be a sufficiently large pit behind the furnace to 
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- Fie. 6.—ELEVATION OF FURNACE SHOWING SPECIAL ATTACHMENT FOR LADLE. 


Furnaces of this type are being used for mak‘ng alloy and carbon, 


steels, and four of these furnaces are now being erected for a Sheffield 
firm for refining molten steel from open-hearth furnaces. These 
furnaces arc specially useful where large ingots are required. The 
power varies from ],800-2,400 kw. When melting cold scrap about 
four heats per day can be made, and with hot metal about 10 heats 
per day an be refined. | 


Fic. 7.— VreEw OB LADLE ATTACHMENT. 


Furnaces of 15, 25 and 35 tons capacity are also in operation in 
the United States and on the Continent. Fig. 3 is a view of a 10 ton 
furnace 


Single-phase Furnaces.—All the furnaces above mentioned are 
suitable for use with three-phase current. The supply available is 


- 


-7 for refining. All the high- 
tension material is placed 
on the sub-station side 

of the wall, the two switch handles alone being on the furnace side. 

There is, accordingly, no danger of shock to the workmen, as the 

low-tension voltage is only 90 volts. 

Fig. 5 shows approximately the space required for a 1 4-ton furnace 
when making ingots, assuming that a storage space is provided 
outside th. build‘ng, and that ingots can be removed promptly. 
The building shown does not contain sufficient, floor space if castings 
are to be made. The space required would vary with the size of the 
castings and the plant used. Fig. 4 shows the lay-out for a 6-ton 


_ furnace. 


The equipment in all large foundries will, of course, include an 
overhead crane. In small shops, however, this is not always avail- 
able, and for this reason an arrangement has been adopted for small 
furnaces by which a ladle can be conveniently brought to the furnace 
and held in position by an attachment, as shown in Fig. 6. This is 
shown also in Fig. 7. 

(To be concluded.) 


Effect of Temperature and Gaseous Atmosphere on 
Insulating Resistances.—An account of some measurements 
of the resistance of some metallic oxides, at high temperatures 
in a vacuum and in a nitrogen atmosphere, was recently con- 
tributed by Dr. E. Podszus in the “ Verhandlungen der 
Deutsch. Physik. Gesellschaft ° of Oct. 30, 1917. The mate- 
rials were compressed into small rods, and heated in a small 
electric furnace utilising a spiral of tungsten tape, suspended 
in a glass globe, which was evacuated to 1 mm. or 2 x 10-' mm. 
of mercury, or filled with nitrogen at atmospheric pressure 
The spiral was electrically heated up to 2,000°C. ‘The oxides 
examined included CaO, MgO, Al,O3, ThU,, and boron nitride 
BN. The resistance invariably decreased as the temperature 
was raised, in the case of calcium oxide from 1,330,000 ohms 
at 1,510 deg., to 80,000 ohms at 1,690 deg. ; in most cases 
(alumina excepted) the resistance was smaller (only sbout 
half) in the nitrogen atmosphere than in the vacuum. The 
boron nitride, on the other hand, showed much higher resis- 
tances in the nitrogen than in the vacuum. Dissociation of 
the compounds and thermoionic currents would affect the 
resistance, and the author concludes that the thermoionic 
emission as well as ordinary evaporation enters into the problem. 
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Electrical Engineering as Taught in American 


Colleges. 


By ALEXANDER GRAY, M.So.,ÎWhit.Soh. 


Much has been written on the subject of ‘‘ Engineering 
Education in America,” but it is thought that explicit informa- 
tion on the training of electrical engineers would not be without 
interest to readers of the London ELECTRICIAN. 

The majority of American electrical engineers are university 
graduates ; the draughtsmen, foremen and electricians are 
trained by the trade schools and the correspondence schools. 
Evening class work is in its infancy and the standard is low. 
The college trained engineer, as a rule, attends the grammar 
school until about 14 years of agé, then goes to the high school 
for four years, to the university for four years, and finally has 
two years of practical training in the shops or with the central 
station and construction companies. The young engineer 
is, therefore, about 24 years of age before his training is 
complete. 

The standard of the grammar school and of the high school 
is somewhat lower than in the British Isles, so that four years 
are required for the university work. During the first two 
years the studies are of a general character, and include 
mathematics, physics, chemistry, English, shop work, mecha- 
nics and drawing. During the last two years the student has 
to specialise in some one branch of engineering, such as civil, 
electrical, industrial, mechanical, mining or transportation, 
and the studies are almost entirely of a technical character. 


Entrance Requirements.—Kach applicant for admission to the 
engineering school must show that he possesses a good general 
education, and he can do this either by passing the university 
entrance examination or by presenting an acceptable school 


certificate. The list of subjects required for entrance to the 
four-year course of a high-grade school such as that at Cornell 
University is 

Mathematics SEEE EET Four units, including advanced 

5 algebra and trigonometry. 

Enghsh cescetasiestoreccestecuuete! _ Three units. 

Foreign language esseere Three units of one language. 

History .......ceccccseeeees pees One unit. 

Elective subjects esseere Four units. 

The “ unit ” is a recognised term used in America to indicate 


that the student has studied the subject five hours a week for 
"one year y two hours of laboratory practice are considered the 
equivalent of one hour of class work. The required 15 entrance 
units can seldom be obtained by less than four years of high 
_ school work. 

The success of an engineer depends largely on his ability to 
meet men of education and culture on equal terms, and, since 
the work of the four-year course is almost wholly technical, it is 
necessary that the student before entering college should have 
a thorough general education. Those who have not this 
thorough preparation are advised to take a five-year course, so 
as to spend about one year in the college of arts. 

It has already been pointed out.that certificates of work 
done in public. or private schools may be accepted in lieu of 
passing entrance examinations if the university authorities 
are satisfied with the standing of the school. The record of all 
students who enter by certificate are closely watched, and when 
it is found that the graduates of a certain high school are not 
making satisfactory college records, the principal of that school 
is notified that he must raise the standard, otherwise the en- 
trance privilege will be denied to his pupils. A high school may 
thus have a passing grade of 75 per cent., but the principal will 
not certify that the student can meet the entrance requirements 
of the larger universities unless he obtains a passing grade of 
perhaps 85 per cent. 
are accepted by universities that have somewhat lower entrance 
requirements. 


The Courses.—There is some variety in the type of instruc- 
tion offered to electrical engineering students at the different 


Those who cannot obtain this high mark - 


universities. In most cases, however, the work of all engi- 
neering students is practically the same for the first two years. 
A typical course is given below. The entrance requirements 
for such a course include English, foreign languages and a 
thorough knowledge of mathematics, including advanced 
algebra, plane and spherical trigonometry, plane and solid 
geometry. If this entrance requirement is not met, the 
course must be expanded into a five-year course. 


‘Four-Year Course in Electrical Engineering. ` 


Credit hours. 


Subjects. 


| lst year. 2nd year. | 3rd vear. | 4th year. 


Mathematics .........ccccecceeees 12 
IPIINSICS. Seana 6 
Chemistry cacececeeiscssatcaceess | 6 
Drawing .....sesessessesssceselses. 6 
Shop work .......c.ccecseeseeeeees 3 
Surveying * sisi Gadsecsnsieedanin 2 
General engineering ............ 4 
English (engineering reports). 
Applied mechanics | 
Electrical engineering ..4....—| 
Materials... ccccciscasacissscaesaes ae eae 
Machine design ............eeeees ibs sie 10 
Mechanical engineering ...... ee a 12 4 
Hy drat Scissespenwnseicaveseeas T ‘a 4 
Business law 
Industrial organisation......... aes ies 2 
ECOMOMICS ......cncceeecesenssnees | 
Electives 


> wane: 
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The unit of one credit hour adopted by most American 
colleges may mean— 


(a) One lecture per week for one term of 16 weeks, with the 
necessary homework problems and class examinations. 

(b) One recitation on assigned work. This work generally 
requires two hours of preparation, and the student may be 
called on in class to work out problems at the blackboard. 

(c) One computing or drawing period of three hours. 

(d) One laboratory period of three hours. 3 

(e) Three hours required in preparation of laboratory reports. 

Eighteen hours of university work, therefore, means 54 hours 
of actual work per week, and this is about as much as any . 
students hould be allowed to carry. 

There has been a good deal of discussion as to the advisa- 
bility of teaching shop work in the university, the claim being 
made that more shop work can be learned in the factory in one 
week than in a whole university course. This may be the case 
where shop work is badly taught, but is not so when the object 
of the instruction is to familiarise the student with modern 
shop operation and processes, and with the workability of 
materials used in engineering construction, to give him infor- . 
mation on the principles of manufacturing, duplication of 
parts and in the selection and arrangement of shop equipment. 
In the foundry, for example, besides receiving instruction in 
moulding, core making, mixing of metals, &c., consideration 
is given to the methods and appliances for sweep work and 
production in large quantities. In the machine shop, instruc- 
tion is given in the use of semi-automatic and automatic 
machines, a few standard pieces turned out in large quantities 
being made for local manufacturers. The administration of 
the shop is intended to illustrate proper methods of shop 
management and operation, and to give the student a general 
idea of time keeping, piece work, premium work and other 
wage systems. | N. 

The work in the shops is all done from working drawings, 
and the courses in drawing, design and shap work are -so 
organised as to secure the close correlation of these subjects. 
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First TERM SCHEDULE, 
Yairp YEAR.— ELECTRICAL: ENGINEFRING. 
Week. | Lecture and recitation topic. Reference. Computing room topic. Laboratory topic. 
1 ROSS ADOD orsi rinse dawtiencnioutess eae gned At. IVA iain AET  ROSISUANCO . daaioadesexeesai se Study of laboratory wiring. 
2 Wiring and illumination... cece cece eens Art. 381.490, 392. 399... Wiring of buildings ,........... | Fuses and circuit-breakers. 
So a LINCEEOP rnare PERIE man aad ya OTETA Art. 28-31 oo... eee s Wiring of buildings ............ Measurement of resistance. 
4 | Work and power PEER cene raster Att TOSAR biasi Wiring of buildings ............ | Study of meters. 
o IRC OST At S422 iso madateGu E rns e Sananaxenses AIT. RIS oihana aisa Rheostat design ........cceeeee | Tests of iron. 
6 Magnetic CINCTIUS ..ess.ssesesessesesrsssesssreesee | Art. 39-4] jewel eaveuce Magnetic circuits — .........ee. = Electromagnets. 
7 AMagrietié CIPCUITS sssrini ieissa E T Examination seesssssssssesese. No-load tests on motors. 
s 8 : Electromagnets pe ale ene ane E TA asia Rec, by ABCs FOEDE aane aa _ Design of electromagnet ...... ` Starters and controllers. 
9 | Direct-current generators oo... cece eee Art. 12-16, 63-63 eee Generator problems............ No load tests on generators. 
10 {| Direct-current Armature windings - ......... F APES O2, OD aeii | Generator problems.........%. Armature winding. 
11 COMMULAHION osssesssnsseereerernerenassresenre VATE. TOTAL cece eens | Generator problems............ | Generator load tests. 
TZ i Armature reaction .o.cccscccescscenscvactececoes Art. Cod) “eiiaeaeneaian | Generator problems.........066 ' Generator load teats 
13 | Direct-current generator characteristics ...,) Att, 80-85 eee | Generator problems............ | Motor load tests. 
14 Direct-current motor Operation ...... cee Art. RO-92 | ateved vache. © Motor problema ....... eeen | Motor lord tests. @ , 
15. | Direct-current motor characteristics......... Art. 93-104 co.cc seceees | Motor problems ............08. Speed control. 
16 Efficiency and losses soeessesssssssssseroseress Art. 105-112. Examination eses. | Stray power tests. 


The text for recitation is Gray, ‘‘ Principles and Practice of Electrical Enginceri 


Electrical Engineering.” 


et ee e 2 a a a re a o- ve 


ng ; and for laboratory is Karapetoff, ‘* Experimental 


METHODS OF INSTRUCTION. 


Theoretical instruction is given in lecture and in recitation 
classes. The tendency of the lecture system is to make the 
student procrastinate and put off studying the subject until 
just before examination time, when much cramming has to be 
done. If the course happens to be one in which three or more 
lectures are given each week, the student becomes swamped, 
and cannot get the full benefit of the lectures, because he has 
not mastered what has gone before. Because of this, the large 
classes are subdivided into groups of about 15 men each and 
placed under capable instructors. The work of the recitation 
is assigned in a particular text, and the student is expected to 
put in at least two hours of preparation, and then in the 
recitation to present his difficulties, and have them discussed 
by the instructor. It might seem that this works a hardship 
on the able student, because he is held back to the speed of 
the average student ; but this is not necessarily the case if the 


recitation groups are selected so that the able men discuss more - 


difficult problems during the recitation hour. A two-hour 
course if given to a large class will generally consist of one 
lecture and one recitation each week. The lecturer will treat 
the subject broadly, and will leave the details for the recitation 
hour. The student does not have to take lecture notes, because 
he is examined on the work of the recitation, and that-work 
follows a good text book. | 


American students object to the taking of lecture notes, and 
will generally arrange that when a text book is not closely 
followed the teacher shall hand over his notes to a student 
committee, which will have copies made and sold to the 
members of the class. 


A large number of problems are set for home work during 
the first two years. The number of such problems is reduced 
for advanced students, and the laboratory and design classes 
are arranged so as to give a thorough drilling in the application 
of theory. In the engineering laboratories the men work in 
groups of three, but each student has to hand in for correction 
a written report, which must include the theory of the experi- 
ment, the experimental results and a discussion of these results. 
The men are left to their own initiative, and the laboratory 
‘instructor is supposed to maintain discipline and be available 
for reference ; but is not supposed to instruct the students or 
. to help them in the carrying out of the experiment. 

The complete schedule of work is made out at the beginning 
of the term under the supervision of the head of the depart- 
ment, and this schedule, the result of experience with previous 
classes, is adhered to rigidly, so that a teacher cannot allow 
himself to be side-tracked, nor is there the usual rush at the end 


of the session to cover the necessary ground. A typical 


schedule for the first term of the third-year electrical work is 
given below, as also are samples of the instruction sheets which 
are handed to the students in the computing room and in the 
laboratory. | 


Subject : 


THIRD YEAR.— ELECTRICAL ENGINEERING. 
ProsBLEM WORK FOR llTH AND 12TH WEEKS IN Com{mruTING Roox, 
Subject: No-load Characterjstics of Direct-current Generators. 
The following data are given for a direct-current generator :— 


Poles aeoea Na Four. 

Output sais csteatlencevencosadecaseasiccses 25 kw. 

VOU Sra AT TSAN 120 . 
SPO: arinrin TANA 900 revs. per mig. 
e E EE E te winter es 49. pe 7 
Conductors per slot ............scecseees Eight (0-06 x 0-32 in.) 
CONES sorrera aider a era i . 98 (multiple winding). 
Turns per coil ..... A iN Two (mean turn =50 in.). 
Commutator bars............. suena saan 98. 

Brush studs ............ccee00 Leeson we. Four. 

Brush shift sssvshiedscveesaaseuccevecants 18 electrical degrees. 
Pole enclosure ....... E E . 0-7 


Shunt field winding ..............-. 1,400 turns per pole of 


No. 14 B. & S. 


1. Plot the no-load saturation curve from the following data :— 
Volts : 6, 20, 40,- 60, 80, 100,110, 120, 125. 
Field current : 0, 0-14, 0-36, 0-59, 0-9, 1-4, 1-85, 2-87, 3-6. 


2. If the speed is constant at 900 revs. per min., plot no-load terminal 
voltage against resistance of the field coil circuit for the following cases :— 
(2) Separately excited from a 110-volt line. ` 
(b) Self-excited and shunt connected. 
(c) Self-excited and compound connected. 


Which machine is most sensitive to field rheostat adjustment ? 

3. Specify the graded field rheostat to change the voltage from 120 
to 40 volts for the three connections. The resistance of the shunt field 
winding is 35 ohms. , 

4. With the field circuit rheostat shart-circuited, find the terminal 
voltage at speeds of 225, 450, 900 and 1,250 revs. per min. if the machine is 

(a) Separately excited from 110 volt mains. 3 
(b) Shunt-excited. 

Which machine is most sensitive to change of speed, and explain whY 
so without mathematics and without reference to the figures foun 
above. 

Subject: Load Characteristics of Direct-current Generators. 

l. Draw the external characteristic from no load to 50 per cent. 
overload for the above machine when separately excited. The no-load 
E.M.F. to be 120. 

2. Find the number of series turns required for flat compounding, and 
find the size of wire for the series coils, allowing 1,000 amperes per square 
inch. Why can the current density in the series coils be greater than in 
the shunt coils, in which it is 888 amperes per square inch ? 

3. Draw the external characteristic of the above machine as a shvat 
generator, the no-load E.M.F. being adjusted to 120 volts. 


LABORATORY WORK FOR IITH AND 12TH WEEKS. $ 


Direct-current Generator Characteristics (non- [Interpole 
i _ Machine). 
Object: To determine how the terminal voltage of a constant-speed 
generator varies with load. l 
(a) The machine separately excited. 
(b) The machine shunt excited. 
(c) The machine compound excited. 
Reference: Sce Karapetoff, ‘‘ Experimental Electrical Engineering ”; 
Gray; ‘‘ Principles and Practice of Electrical Engineering,” pages 7l-‘'. 
NoTr.—the terminal voltage should be adjusted to the same value 
on no-load for each test. Do not forget to measure the cold and bet 
resistances of the armature circuit, 
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Report: The report should contain, in addition to the original dat® 
sheet, 
(a) Object of experiment and list of apparatus used, 
(b) Short outline of theory, 
(c) Answers to specific questions given below, 
(d) Diagrams of connections, using standard conventions, 
(e) Observed and computed data, with sample computations, 
(f) Curves prepared in accordance with practice, 
(7) Discussion, 
(h) Origina! data sheets. 

Note that the theory must not be copied directly from the text. nor 
should the report be a disjointed set of answers to questions. ‘ne curves 
and data must be in ink. and the fina! grade of the report will depend on 
the accuracy and clearness with which it is expressed, the neatness and 
orderliness of the arangement, and the way in which the work is carried 
out in the laboratory. 


Questions— 

1. Why does the terminal voltage of a separately excited generator 
decrease with increase of load” How much of the drop at full load is 
due to armature resistance ? | 

2. Why is the voltage drop greater in a shunt than in a separately 
excited generator ? 

3. What would be the effect of shifting the brushes further forward 
from the neutral portion ? 

4. What is the principal advantage of the compound generator ? 

5. How would the terminal voltage of a compound generator vary 
with increase of load if the series field coils were connected so as to oppose 
the shunt cuils ? 

6. If the generator is over-compounded while flat compounding is 
desired, what can be done to fix the machine ? 

7. If the voltage of a shunt generator builds up when the generator 
rotates in a given direction, will it build up if the direction of rotation 
is reversed ? 


(To be concluded.’ 


Undamped Currents in “Super- 
' Conductors.” 


Ge 


An interesting account is given in the “‘ Sweizerische Elektro- 
technische Zeitschrift ” of some remarkable experiments conducted 
by Prof. H. Kammerlingh Onnes, at the University of Leiden. In 
ordinary circumstances, as is well known, a strictly undamped 
electrical current cannot exist. 
be set up in a resonant circuit die away in a short interval of time, 
unless a continuous supply of energy is available. Such circuits 
always contain ‘appreciable resistance, so that the damping factor 
is never nil. | 

Prof. Kammerleigh Onnes, however, has contrived te produce 
what he terms a “ suner-conductor ”’---7.e., a conductor without 
appreciable resistance—-by the application of extremely low tem- 
peratures. Granted the possibility of such a conductor, one must 
also assume the possibility of mainta‘ning a continuous current 
without an appreciable E.M.F. From purely theoretice! con- 
siderations it has been deduced that the specific resistance of mer- 
cury, at 4:25° Abs. would still be measurable, but at 2° Abs. would 
become negligible. Experiment, however, elicited the interesting 
result that when the temperature was reduced to a certain point -- 
viz., 4:19° Abs.—the resistance fell suddenly to an almost im- 
measurable value. This marks the transition from conditions of 
normal conductivity to “ super-conductivity.” Once the tem- 
perature fell below this critical point it wes found possible to pass a 
current at a density of 1.000 amperes per squere milliinetre through 
a conductor } metre Jong without any appreciable diterence of 
potential between the ends. | l 

Super-conductivity. however, is not merely a matter ef tem- 
perature, but elso involves a certain minimum eriticel current 
density. If this eritice! current density is exceeded the condition 
of appreciable conductivity suddenly eppears, end the production 
of appreciable heat through the peisage of the current incresses the 
resistence still further so thet a sudden rise in the P.D. between the 
ends of the conductor, and u corresponding diminution of the current 
takes plave, Slightly below the critical tempersture the permissible 


current density is very low, but by cooling the metal further the’ 


Current density may be allowed to assume è considerable value. 
Such 2 super-conducting closed circuit eCords an opportunity of 
proving by experiment the quelities attributed in electrical theory 
to a rosistance-free cirenit. As mercury presents certain draw backs 
it was found ‘preferable to work with other metals - for exemyple, 
tin-—for which, the critical temperature is 38> Abs., or lead. for 
Which the critical temperature is t Abs. Of special interest among 
the Phenomena rendered possible by such cirenits is the possi- 
bility of producing quite easily magnetic fields of enormous strength. 
Hitherto, the limitations of heating have prevented a value exceed- 
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The oscillating currents which may — 
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ing about 60,000 gauss being attained. Prof. Onnes, using 1,000 
turns of lead wire 0-1 mm. thick, end an iron-free path 1 cm. dia- 
meter and of similar length, attained en induction of 100,000 gauss 
in air, with the expenditure of only l joule of electrical energy. Here 
again an interesting new phenomenon came to light, namely, that 
there is a certain critical field strength (about ] kilo-gauss for lead 
at 1-8 Abs.) beyond which the resistence suddenly rises, and heat is 
developed. The further one procecds below the critical tempera- 
ture the higher is the critical strength of field. 

The ends of the lead spiral were next welded in the oxv-hvdrogen 
blow-pipe, whereby the necessary junction of super-conductivity 
could be attained. In this way a circuit having only the so-called 
‘microresidual © resistance was produced, and the spiral was 
actually found to have a resistance of only one twenty-billionth of an 
ohm, as compared with 736 ohms at normal room-temperature. In 
this circuit it wes possible to excite a current of 0-6 ampere, which 
lasted for several days. The lead spiral in the “ kryo-state ” (from 
Greek kryos, cold) was enclosed in a field of 200 gauss, and cooled 
to 1-8° Abs. By the rapid removal of the ficld a current was gene- 
rated, the existence of which was proved by the fact that turning the 
spiral about a vertical axis deflected a compass-needle in the vicinity. 
Repetition of the experiment with a substitution coil (at ordinary 
temperature) carrying a known current showed the existence of a 


current of the order of 0-4-0-6 ampere flowing in the lead spir l. It 


was further shown that the diminution in the current resulting from 
the remaining micro-resistance only a:nmounted to | per cent. per 
hour, so that the current would flow in appreciable strength for 
ahout four days. As soon as the spiral was removed from the 
liquid helium and its temperature allowed to rise, the current 
vanished almost instantaneously. 

It was next of interest to ascertain how the super-conductor 
would behave wherf it was attempted to generate an alternating 
E.M.F. in it. For this purpose a powerful magnetic field (but still 
within the critical value) was brought close to the lead spiral and 
then withdrawn again. As wes to be expected, the two inductions 
counteracted one another, only a very minute eurrent remaining. 
Next, the experiment was repeated with a more powerful field, 
corresponding to about twice the critical current. The approach 
of the field naturally induced an initial current, which rapidly fell 
to the critical value. The withdrawal of the field, which likewise 
would induce a current of twice the critical value, but in the opposite 
direction, resulted in the climination of the existing current and the 
final exciting of a current in the opposite direction and of about the 
critical value. ‘The repetition of this experiment with very powerful 
tields led to similar results. : 

All these phenomena are completely in accord with the hypo- 
thetical qualitics assigned to a super-conductor. The conditions 
were verified in vet another way by connecting g ballistic galvano- 
meter to the endg of the lead spiral. The approach of a field as 
before excited a stcedy current in the spire!, which revealed itself 
by the deflection of the adjacent compass-needle. The junction of 
the two ends of the spiral was suddenly broken, and this resulted 
in a momentary deflection on the gelvanometer and the return of 
the compass-necdle ʻo its originel position. The interruption of the 
short-circuit: between the gelvanometer connections at once pro- 


duced a condition of ordinary conductivity and the annihilation of 


the current; the self-induced current would only persist for about 
one hundred-thousendth of a second after the cessation of the 
inducing E.M.F. MI these phenomena recall Maxwell's theory of a 
frictionless mechanism which in these days can be extended to the 
cleetron theory. When en electric current consists simply of the 
fow of electrons between the molecules of 2 conductor, we have 
undoubtedly to do with a frictionless current end a condition of 
super-conductivity. The eleetroms once set in motion travel ina 
closed cirenit without envy E.M.F. just es in the Maxwell theory of 
matter rotating rings r'e formed, the motion of which continues 
without intermission; but if the least resistence is introduced this 
form of perpetvel motion mechanism is brought more or less quickly 
toa standstill 


Pap2r Driving Belts.—In the © Bulletin ` des Usines de 
Guerre some particulars have been given of the paper substitute 
driving belts wich are being introduced into Germen work- 
Tne belts eoperr to be giving saftisfection end are 
woven or braided. The woven paper belts meyv be either of 
the paper fabrie or paper thread type. The fabric qs first cut 
into bands and a core of strengthening materiel, either cotton 
or sheet metal. is interposed. The core is surrounded with 
poper strips, and the whole sewn with strong thread. The 
tensile strength of the woven belts,is stated to reach 100- 
125 kg. per centimetre width. 


shops. 
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The Semi-Diesel Engine. 


At a meeting of tke Diesel Engine Users Association on Oct. Z4, 
' 1918, Mr. James Richardson read a Paper on “ The Semi-Diesel Oil 
Engine,” which he défined as an internal combustion engine using 
oil fuel, but having an uncooled portion of the combustion chamber 
at high temperature to kelp in the vaporisation and ignition of the 
injected fuel. The chief claim of the Semi- Diesel Engine was its 
simplicity Most engines of this type were mace on the two-stroke 
principle and were contined to comparatively low powers per cylinder. 
Air injection of tke fuel had been found to lead to complications in 
compressors, &c., and the modern type of engine worked on the 
“solid ” injection principle in combination with the hot bulb for 
vaporising and igniting the fuel. Air compressors were, however, 
sometimes used on Semi-Diesel engines. To replace the water dri P 
in cooling the combustion chamber, the advantage clzimed for high 
compression, t.e., economy in fuel and a higher mean effective pres- 
sure per cylinder, was counterbalanced by the advantage of low 
compression in the more even turning moment and a higher me- 
chanical efficiency. The higher the compression the greater the 
loss due to piston friction, a larger number of rings being required. 
Hence the mechanical efficiency was low compered with that of the 
steam engine. oe a 
As regards fuel economy the Semi-Diesel engine gave very satis- 
factory results, as its cycle of operation was nearer the economical 
explosion cycle than that cf the Diesel engine. The Semi- Diesel 
Sñgine was really a constant load and constant speed engine. The 
water drip extended the range of working. A low compression 
engine with a fairly large bulb could run from three-quarters to full 
load satisfactorily, and by cutting off the water, low load could be 
reached. The water for this purpose should be as pure as possible. 
A’better method, however, was to vary the point of ignition of the fuel 
charge to correspond with the load on the engine. Gears had been 
' designed by means of which, in conjunction with the governor, the 
ignition might be varied according to the amount of fuel admitted 
to the engine. 4 FPA UT EEP TETU 
= In the matter of scavenging the efficiency was lower in the 2-cycle 
engine than in the 4-cycle. Probably the greatest loss in efficiency 
concerned the scavenging in the cylinder. The size and shape of 
scavenging, exhaust passages and ports, had 
a great effect on the efficiency, and large ex- 
haust ports, ample passages, and & minimum of 
restriction in the exhaust ports were a neces- 
sity. The subject of stro'e to.bore ratio elso was 
intimately associated with this question. /njec- 
tion depended on several factors of which tur- 
ulence, point of cycle at which injection 
occurred, fineness of spray land ‘distance of 
injector from hot igniting surface, might be 
mentioned. Practical considerations determined 
the period for full power running to be about 
30 deg. No standard had been fixed for Mne- 
ness of spray, although this could be~too 
fine. i 
At present the Semi-Diesel engine could use 
most fuel oils ranging between 0-8 and 0-9 in 
specific gravity. Shale oil had been most fre- 
quently used. Heavy oils required pre-heating 
to facilitate pumping. Lubrication was carried 
out in almost a similar manner to the Diesel 
engine, the consumption working out at about 
0-02 lb. per R.H.P. The starting of the engine 
was carried out by means of compressed air, 
æ compression of from 80 to 100 Ib. per square 
inch being necessary. The bulb, prior to start- 
ing, was made sufficiently hot to ignite the 
fuel, one impulse being usually enough to start 
the engine. In conclusion, Mr. Richardson re- 
ferred to the recent extension of the field of- 
application of this engine and to the increase in 


the size of engine and power developed, He foreshadowed great 
developments in the near future. 


The Electric Steel Furnace.—In a" Paper read last week 
before the Staffordshire Iron and Steel Institute,Mr. F. J. Moffatt 
referred to the importance of cheap"power for electric furnaces. 
By-product recovery might, possibly, be the solution of the prob- 
lem. Owing to continuous working at a fairly uniform load, 
power for furnaces should be supplied at very reasonable rates. 
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The Works of the Union Cable 
Company. 


The various processes of cable manufacture ace of interest to the 
engineer because they involve the use of specialised machinery, the 
object of which is to economise labour and to ensure accuracy in 
the’ finished product. The lay-out of a cable factory may seem 
simple enough at first glance, but it requiies considerable thought 


+ jenn 


Fic. 1.—ONE OF TAK LEAD PRESSES 


to avoid overlapping of effort and the re-handling’of raw material 
and semi-manufactured material. The Dagenham works of the 
Union Cable Company possess the primary advantage in being 
modern in respect of the choice of site and the lay-out of buildings. 
The factory is situated within easy reach of rail, and water transport, 
and it is not too remote from a district affording adequate labour 
supplies. 


ONS ~~ A 
Wh ey 


rhs 


> 
"i: PEN 
e - 
AAAA 
ay i 
AY A SY S \ 
AAA 
$ y 


i 
Ir 
at U 
IHA 
AVN 
i 
_ 


i 


Fic. 2.—PAPER CovERING MACHINES. 


At the present juncture we do not propose to describe this 
interesting factory in detail. We hope that an opportunity for 
doing this will arise in the near future. It is, however, of interest 
to record that the undertaking, originally the off-shoot of a Conti- 
nental concern, is now entirely in British hands, and both the capital 
organisation and labour are genuinely British. Some few months 
back Mr. J. Snow Huddleston, who is well known to our readers, 
through his long association with the cable business, was appointed 
general manager. Mr. Huddleston recently showed us through the 
works at Dagenham, and we were able to see that they are equipped 


a 8 
- ao 


é taping and armouring cables of all classes. 
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for the production of insulated wires and cables of every description 
and particularly of heavy insulated’ and armoured power trans- 


mission cables both high and low tension, and also lead covered, dry 


core telephone cables. . 

The works occupy a site of 8 acres, of which at present 4 acres are 
occupied with buildings and offices. The front building comprises 
on the ground floor a raw material store, and on the first and third 
floors are the offices, staff dining rooms and works canteen. _ The 
second floor is used as a store for cotton and other articles. The top 
of the building is a large water tank which supplies the works and 
fire hydrants. 

The shops themselves are of considerable interest, and their lay-out 
has been arranged with a view to the continuous progress of the raw 
material through the various processes and machines to the finished 
stores. A number of modern machines are employed for stranding 
bare wires, for cotton and paper covering, for twinning and peiring 
and for the assembly of the insulated wires into the required number 
of groupings. These machines are all designed for rapid production, 
a fact which enables the company to keep to time with delivery. 
A separate shop is devoted to the colouring of the completed cotton 
covered wires and cables, these being passed rapidly through troughs 
containing the colour. 

The main shop is equipped with modern machines for stranding, 
The heavy armouring 
maehine is particularly interesting and a large number of stecl 
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Fre. 3.—Parer Covertna, LAYING-UP AND Wire ARMoURING MACHINES. 


~ 


Wires can be laid on with this machine. At the time of our visit a 


two-phase “D” conductor cable was going through the shops, 
‘The‘ machines for the manufacture of bitumen-covered cables are 


_ also of interest. The lead presses are particularly fine items in the 


works equipment. One of these is capable of covering cables up to 
4 in. size. In both instances the gas-heated furnaces for the molten 
lead are monometer controlled. At one end of the main shop are 
the immersion tanks, and immediately above these is the test-room, 
which is mounted on a gallery overlooking the tanks. The test-room 
equipment includes a 100,000-volt transformer. Beyond the main 
shop and occupying the end of the works remote from the offices is 
the rubber department comprising masticating rolls and calenders 
and vulcanising chambers. In this department are also machines 
for the rubber covering of the conductors previous to vulcanising. 
The boiler house, which is in a building adjoining the rubber de- 
partment, provides the steam for the various machines and for the 
vulcanising ovens. | 

The transport facilities in the works are tly assisted by a 
loading platform, truck high, which extends the eniro length of The 
factory. This is served by a single line of rails with a long turn out 
for marshalling processes. 

The works are entirely electricall driven, the energy bein 
obtained from the Estate Company, which supplies at 2,900 waits 


three-phase ; this is transformed down for the motor and lighting 
<ircuits, : 


THE ELECTRICIAN. 


sot ppn" 


595 


At the present time the works are almost exclusively employed 
.on Government contracts, but their equipment enables them to 
meet the majority of the requirements for rubber, bitumen and 
paper insulated cables of all kinds. We are indebted to the Company 
for the opportunity to visit the works and also for the illustrations 
which show views in several of the departments. 


South Shields Electricity Supply. 


At the meeting of the South Shields Corporation last week the Elec- 


trical Committee reported on the subject of the power supply and upon ` 


the correspondence and negotiations with Mr. A. B. Gridley, Director 
of the Electric Power Supply, on the question of the extension of plant, 
and the proposal for the Corporation to take a bulk supply from the 
Newcastle-upon-Tyne Electric Supply Company. The. committee 
recommended the Council “to decline to fallin with the decision of the 
Director of the Electric Power Supply, which will have the effect of forcing 
the Corporation to take a supply of electricity from a private company 
having a monopoly of supply in the adjoining area, being of opinion 
that such a course would be unfair and prejudicial to this municipality 
which has supplied electricity in South Shie!ds for 22 years to the satis- 
faction of the public, and particularly in view of the recent findings of the 


- Departmental Committees and the possible proceedings arising thereout, 


and they recommend the Council to authorise this committee to take 
every possible step to obtain the sanction of the Government depart- 
ments to the necessary extension «f plant.” 

The chairman of the committee (Ald. HEn- 
DERSON), who moved the adoption of the report, 
referred to their proposal to instal new generating 
plant, and to the efforts of the borough electrical 
engineer (Mr. Harry S. Ellis) to get the sanction of 
the Ministry ef Munitions and the L.G. Board to 
borrow the necessary money. Those two bodies 
made it quite clear that before anything could be 
done it would be necessary to obtain the approval 
of the Director -of Electric Power Supply. Mr. 
Ellis therefore saw Mr. McClellan, who contended 
that the Corporation should endeavour to purchase 
ə supply of electricity rather than install 
additional plant. Mr. Gridley, who followed Mr. 
McClellan, maintained the same attitude. Ulti- 
mately, after much correspondence and interviews, 
their engineer was instructed to approach the 
Newcastle Company and ascertain what their 
terms for a supply of electricity would be. A 
quotation on a sliding scale basis was duly con- 
sidered, but was not approved by the committee. 
Afterwards an alternative rate was submitted, 
which was very much more favourable, but in 
the engineer's opinion it would not result in any 
gain to the Corporation. The Director of 
Electric Power Supply was then asked to 
receive a deputation to go further intothe matter. 
At the close of that meeting the deputation’ was 
informed that the Corporation had not established 
their case, and that they should endeavour 
once more to come to terms with the Newcastle 
Company, at least fora temporary supply for a 
period ending two years after the termination of 
the War. In the course of further negotiations, the 
company agreed to enter into a short period 
agreement and to supply current to the 

Corporation at 10 per cent. below. the Corporation’s own generating 
costs, but on oondition that the Corporation paid for the cost of 
extending a cable from their sub-station at the St. Hilda Colliery to 
the electricity works, also that they should install the necessary con- 
verting plant. The cost of the cable was estimated at £2,150, and the - 
converting plant about £7,500. There was nothing to be gained as far 
aa-the Corporation was concerned by such an arrangement. 

The plant, involving an expenditure of nearly £10,000, would be prac- 
tically of no use to the undertaking at the end ef the period. They 
urged Mr. Gridley, under the circumstances, further tọ consider their 
proposal to install new plant of their own. ‘Mr. Gridley, after a while, 
replied that their oase had been presented to the Electrical Service Com- 
mittee—a committee recently set up by the War Priorities Committee— 
endafter full consideration they had decided it would not bedesirable that 
their generating station should be further extended at the moment, and 
that they should complete arrangements for taking a supply in bulk. 
The committee then suggested it might be advisable that a deputation 
have an opportunity of laying their case before the Electrical Service 
Committee. They received a wire from Mr. Gridley that the Elec- 
trical Service Committee had ‘‘ decided their previous decision re bulk 
supply should stand.” As a result of further interviews, permission 
was given to the Corporation to install at least one new boiler at a cost 
of £7,500, “subject to terms being completed for purchasing the bulk 
supply recently under correspondence.” The advantage which the 
Corporation would get from this arrangement would be 1,000 kw. of 
plant which would have cost them £17. 103. per kilowatt. On the other 
hand, if the Corporation installed their own plant entirely at a cost of 
£40,000 they would have available plant capable of developing 3,000 kw., 
the average price of which worked out at £13. 68. 8d. per kilowatt. 
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Technical Teaching in 
the United States. 


Prof. N Gray, of Cornell University, is well known to 


our readers, and his article on the teaching of electrical 
engineering in American colleges in our present issue will 
be acid with interest. Our admiration for the great way 
in which America is taking her part in the world-war, and a 
growing realisation by her cf what this country has already 
done in the war, are so strengthening the natural 
sympathy between Britain and `“ God’s own country ” (for 
the American is nothing if not a patriot) that a strong 
partnership is growing up b2tween us. To the success of 
this partnership nothing is mcre essential than mutual 
understanding. There must be a thoughtful interchange 
of ideas upon all matters, and especially upon those which 
are fundamental. Nothing is more fundamental than 
education, nor is any subject more ripe for discussion. 
Methods of education have for years past been more 
definitely standardised in America than here, and this 
enables Prof. Gray to base upon the engineering course at 
Cornell University an outline which may rightly be regarded 
as typical of the courses at American colleges in general. 
Shorn of the mystery with which the unaccustomed 


terms “ unit,” “credit hour,” “recitation” and “ con- 
dition ” seem to invest it, the American curriculum appears 


to differ notably from that of the typical British technical 
school in only three points :— 

Ist. Four years instead of three are required for the full 
clectrical engineering course. 

2nd. Mathematics, as a separate subject, appears in the. 


3rd. “ Business law” and “industrial organisation ° 
hold an important place in the third year : whilst “ econo- 
mics ” and “ electives ” occupy nearly one-third part «f 
the fourth year. 

Prof. Gray attributes the need for the extra year to the 
lower standard of grammar school and high school educatien 
in America. Wecan but feel, however, that the compliment 
thus paid to the British secondary schools is hardly deserved. 
Scme British seccndary schoels may, indeed, be better than 


the average American bigh school, but many do certainly 


fail te equal it. 7 

The schedule cf credit hours seems in itself te provide 
the explanaticn of the additional vear, for in the third and 
fourth years there is a total cf 16 credit hours—- equivalent 
to 24 hours’ work per week for 32 weeks— assigne d to 
“ Business law,” “ Industrial organisation,” “ Economics © 
and “ Electives ” (by which we understand such subjects 
as eloention and psychology), and these are subjects usually 
ex luded from the curricula of British engineering schools, 
It will be noted, further, that by the American svstem the 
production of educated engineers 1s treated far more as a 
standardised operation than it is by the British system, and 
that the time the student is expected to devote to home 
study issmall. Jn other words, the American system. being 
more of an applied treatment and less of an induced self- 
development. makes less use of the students’ home hours, 
and so occupies more vears, 

The restriction of mathematics as a separate subject: to 
the first year of the course must not be taken to indicate 
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that the study cf the higher branches of mathematics is 
neglected. The intention is that these higher branches 
shall be learned rather as applied mathematics—as a part 
of, say, the transmission of current in cables. the propaga- 
tion of electromagnetic waves in space, or the calculation 
of the inductance of coils—than as pure mathematics. 
The wisdom of this as an ideal can hardly be doubted, 
but of its general practicability we have grave doubts. 
Such a scheme, to be practicable, would demand an un- 
limited supply of men like KENNELLY or STEINMETA. 
Failing this, we are of opinion that the best compromise 
is to entrust the teaching cf mathematics to the mathema- 
ticlan, taking care that the student shall be given @ good 
insight. into branches which are higher than, in practice, 
he is likely ever to have to use; ‘only thus will he retain 
the amount of mathematics which ordinary practical 
problems demand, or be able in case_ of special need to 
tackle advanced work. 

The inclusion of commercial subjects, such as business 
law in the curriculum is beginning to be advocated in somé 
of our own colleges. The wisdom of this can hardly be 
discussed in a few words, but some of the dangers which 
beset the introduction of such subjects ought, we think, 
Coistantly - to be kept in view. In common with, say, 
metaphysics and psychology, subjects like business law, 
industrial organisation and works management suffer from 
lack of well-defined and generally accepted foundations. 


‘They therefore offer to an eloquent teacher a dangerously 


tempting opportunity for developing new theories upgn 
which the student can ill afford to spend his time. On the 
other hand, should these subjects be entrusted to a teacher 
who is of the less eloquent, severely practical stamp, equipped 
with wide commercial experience, the danger is that he will 
overwhelm the student with masses of dry data, upon 
which, again, even if he could remember them, he has no 
right to be asked to spend his time. 

‘Of equal interest with his outline of the curriculum is 


Prof. Gray’s discussion of the methods of instruction 
first year of the course only. = -favoured in American technical schools. 
‘with surprise that ‘ 


' lecture notes. 


It will be learned 
‘the student does not have to take 
American students object to the taking 
of lecture notes, and will generally arrange that when a 
text-book is not closely followed the teacher shall hand 
over his notes to a student committee. which will have 
copies made and seld to the members of the class.” In the 
experience of teachers over here it is found that the student 
who fails to take lecture notes—upofr which he is expected 
to spend several hours of home study cach evening—gets 
but little good from the lectures. The American sy stem of 
recitations and of frequeat test examinations may reduce 
the necessity for lecture notes, but we cannot think that 
it is their equivalent. Moreover, we feel that upon this 
matter Prof. Gray's remarks are too general. Some of the 


best and largest of the technical colleges in the Eastern 


States cf Amoerica—as. for Instance, the Carnegie Institute 
of Technology. in Pittsburgh—are even stricter In their 
insistence upon carefully prepared lecture notes than ts the 
average British college. Nor js the use of text-books so 
avend as Prof. GR. AY seems te imply. 

The “ recitation “—a class period in w hich each student 
in turm asks and answers questions, or is called to the black- 
board to explain some point of interest—is an excellent 
institution ; but in the opinion of experienced teachers in 
Our own s“ iol: it has been found with us to be almost 
impracticable. There is a great difference between the 
American student and the British. The former enjoys 
asking questions in class and answe-ing them—he has no 
obje stion to thinking aloud; the latter has a natural 
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reserve which not only prevents him from thinking aloud, or even by teachers. Them can be little doubt, however, 
but makes him almost resent any attempt to apply the of the advisability of so arranging a course of lectures in 


recitation method. any subject that the student may, m his home study, follow 
The place which text-books should have in engineering one or two good text-books in conjunction with the lectures. 
studies is a vexed question. Very few of the engineering The brevity and conciseness of the outline Prof. Gray 


text-books are written by men who are careful to follow has given cf American college methods are made possible 
scientific method ; some are marred by loose thinking and only by the careful and business-like organisation which 
by mis -statements, whilst others are mere compilations got bas beeome the standard in these colleges. Part of the 
together by aid of trade publications, and so possessing valuable result >f this organisation is the correspondingly 
no educational value whatever. On the other hand, some business-like spirit of the students—or rather student 
of the finest books, written by most learned exponents cf: - body, for there is a remarkable esprit de corps among the 
their subjects, are either too condensed or else are too full”. students of every American college. In these directions 
of unusual mathematies—or, at any rate. of fear ful entangle- we are of opinion that Great Britain has much to learn frem 
ments of strange sv mbols—to be ree dily used by students America. 
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‘Dimensions of Transformers. —>_—- 


By A. R. LOW. 


- 


l. The object of this article is to classify che principal problems When numerical velues are assigned to x, y, P, &e, they will be 


denoted by 2,, 21. P,, &e. 
>» y pp ss ) ) . ee 
of transformer discussion and to compare | certain assum] tions, ‘he capital letters are introduced merely for shortness in writing down 
methods and results.* sever relations, and most of the symbols have no conventional associa- 
Single- phase shell and core Gaidar Mers W ith copper and tion with the quantities they represent. 


iron circuits of uniform reacte angular section, have four geo- 
metrically independent variable A OS: and two electro- 
magnetic variables—the flux and current densities—in all six 
independent variables. 


3. The problem of finding minimum cost or [neces when the 
power transformed is given may be stated in symbols. 


Case I. 
Economy of material is obtained by imposing a figure of 4. Given P=P,, find (a) minimum K P ‘ 
revolution, which reduces the independe nt dimensions to (b) n L. 


three and the number of independent variables to five. All 
other quantities aiscussed here can be expressed in terms 
of these variables, and of coefficients obtained from tests and 


(a) leads to infinite dimensions and zero densities. 
(b) leads to zero dimensions and infinite densities. 


is case is therefore physical | 
from workshop practice, and assumed constant at ‘least to a e 3 N phe A i | A E nn 
first approximation. shiva ally i ee y condition may make problemi 
Each writer has his own symbols, but all those quoted are ' Poy earn ae i 
transformed for purposes of comparison to the present writer’s Case II. 
notation. i È 4. Given P=P, and (a) A=K,, find minimum L, 
IST OF SYMBOLS. (b) Ta Li K 
9 ‘ 
There are slight diff in the notation of the writer's sets st 
Pa ee E i Ao 2 aa 1915. p. 512.) Applying Lagrange’s method and eliminating the indeter- 
l mee Stee Deeks iene P- ee minate multipliers, the minimum conditions are obtained in 
Di Raat ieee ` the compact form of a matrix equation, the same for both 
imensions — ° ‘ i 
Shell and core types, beth sections rectangular y, woo... 2,2 cases (a) and (b) r 7 n 
Core type figure of revolution .ossesesseseeee Y we r oP oL oK 
Shell type figure of revolution ..oneseesseesese T E E aT a =- i 
Spoce factors (volume factors) sesesssssesesseee fi se. fe k E Ox 
Mass Factora scvcsslescenalesmateacencweaneetie. MY ae Me 3 oP OL OK | 
Cost factors ..... E evs Panina ki ae ke A = 5 ; 
NOPE. “Sure the volume, Msgs Cy Cy cy i 
-and price of metal per dem.’ of gross circuit volume. ' CP OL OK 
Flux and current densities .............:ccee eee eee ees H TUE ow : ae =- = 
Loss per kg. of metal (Steinmetz) oo... cee Ce + bu? cv? 1 C2 C2 Cz 3 
5 j (Robertson) ..essssssnseseo bu? cv? i 3p a, OK (=0. 
NoTr. he 3B + 104; »=ampere lines ‘sq. mm. For 0-02” Stalloy enl : — etic | f 
‘0°25’ x 0:5” copper, at 50 cycles, 120°F., tests on an experiments 1 core On Cu Ou | 


i 
gave @=1-7, b-—-0:5,c-22. In most cases, u lies between 0-45 and 1-4, | ap aL . : 
y between l and 4, so thet a, b,c, u, » are all of the order of unity, a l 5 ; 0 | | 
| 


considerable convenience in computing numericsl values, end the only Cu Cul 
justification for introducing new symbols. cP OL ‘| 
Quantities expressed in terms of the variubles and coefficients :— ; a 0 a 
Gross volume of iron circuit ............005 A=2yuz+r+ ny) OV = 
EE, i rea CITOUID sees ee eeeees smog ne ae): The two zeros in the third column appear because A does 
, et metal v es See ee ee airs 
ae eC ariel a ie a not contain u or v. SE 
r a m oa EAE AAE oa : a Taking the rows by threes and equating the determinants so 
P CUI E E TEEN kid +k 
2 vee L=(eu's tex) { formed to zero, 15 5 equations are obtained, of which only four 
° 7 (Steinmetz). ie acer: are independent. These four minimum conditions, together 
s .. a abonan: ees Sut, om B with the two arbitrary conditions, give six equations to solve 
es Se aie diene oe Sie ue ¢ . ° r +: 
wae Rk ` r f > 3 tw ep ', 
h- 0-22 70h, IL. (b) is the appearance of A=A, as a condition in (a) and of 
s "the following are specially referred to: y: A. R. Low, ‘ Dimension of L= Lı in (b). f tl hd 
Trensformers,” '* Journal,” I E. E., 1909, p. 217.; D. Robertson, ' Methe- P is a homogeneous function of the sixth degree in (ryzu). 
matical Design of ‘re, nsformers, ” Griffin, 1910; A. R. Low, “ Dimension Kisa homogeneous function of the third degree i in (ryzu), 
of Transformer,” ‘‘ Journal,” LE.E., 1915, p. 512; D. Robertson, | d 
a : Wp: : eing of zero degree in u and v. 
M ubemativel Design of ' ransformers,” “Journal,” LEE. 1916, °” Tce hk 2 o unton of the third degree in (£yzu) 
p. 142 ; Arnold and LaCour, “ Wechselstromteknik,” Vol. IL, eens: a ONO TERN 5 tke 
‘form>toren.” but is not homogencous for Steinmetz's form of hysteresis loss 
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in u and v. For Robertson’s, approximation L becomes 
homogeneous and of the fifth degree in (ryzupv). 

Using Euler’s theorem of homogeneous functions and the 
ordinary rules for reducing matrices, the matrix may be much 
simplified before it is expanded into four algebraic equations. 
Examples will be found in the writers 1915 Paper. 

For generality, power, and directness, Lagrange’s method is 
far superior to any other the writer has examined. a 


5. A problem in which the number of arbitrary conditions plus 
the number of minimum conditions is equal to the number of 
independent variables, is a complete problem, and the arbitrary 
and minimum conditions are the complete conditions. Any set 
of values of the variables satisfying the complete conditions is a 
particular solution, and all possible particular solutions taken 

‘together are the complete solution. ; 

Rejecting all solutions containing negative, zero, infinite or 
complex numbers, the remaining solutions taken together are 
the complete physical solution. 

Complete problems are physically equivalent when their 
complete physical solutions are identical. 

So far as the writer has computed examples, there has never 
been more than one particular physical solution giving a 
unique set of physically possible values of the dimensions and 
densities. 

6. Taking the last two rows of the matrix of section 4 with 
any other row, the minimum condition. so obtained reduces 


at once to - 
ap aL 
ôu Om ap 
aP o a h 
ov ov 
oL aL 
whence Uo oe 
ou Cv 
giving for Steinmetz’s form of hysteresis loss 
Copper loss _ es m.B _ 0-8 a Lhe 0-845 
Iron loss (apt bi?) A ae 8 +b? 


(for a=1-7, b=0-5, 0-45<u<) 4). 
For Robertson's form of hysteresis loss 


may 2B 


~ bie mA 


Copper loss 


Iron loss 


| Prof. Robertson proves the re ition for a much less 
cee problem (“° Treatise on Transformers,’ C. Griffin, 
1910, Chap. IIL., p. 50): A given: transformer operates at 
constant voltage; find the load for which the efficiency is a 
maximum. The current J is the only variable, and the single 


required condition is 
C/L 
< )=0. 
“Cd NP 


Transforming to as the independent variable and writing 
Tis Yp Za) Uys 44 as constant values of the other variables, the 
condition is 

O (apes) Ebri Vand ternB, 

cv EVRA UX” j 
whence 

Copper loss _ 


cr? By 


~ (ae, 64 bus2)miA, 


As has been shown above, this result only applies to the 
general case II. (a), when Prof. Robertson’s form of hysteresis 
loss is assumed, and when K does not contain orv. 

However, against these trebly infinite odds, it does happen 
to be true for the general problem of Chapter X. of the treatise, 
where the result is applied without any reference to Chapter 
III. or to the limited case for which it was obtained. 


Iron loss 
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8. Case II. (a), with Prof. Robertson’s approximate expression 
or hysteresis loss, may be stated as before; given‘P=P, and 
L=L,, find minimum K. Assuming thefminim um condition 


Copper loss=iron loss, 


Prof. Robertson proceeds to eliminate u and v from P=P,, 
which may be shown as follows :— 


P?=(hryzuuv)P=P,?, 

L=4mibp?yu(z+a2-+ny), 
=4m,cv4rz(ut+ytmc)y=L 

Abemyn.P? 
WL? 


ryzu A 
, 4(z+r+ny(u+y+m:) 
which will be written for short 
G=G. 

Prof. Robertson does not state that he is eliminating the 
flux and current densities, nor does he indicate what advantage 
is gained by transforming his problem in this way. 

The elimination of u and v is very obvious in the above 
notation, but in Prof. Robertson’s notation it 1s masked by 


an ambiguity in his symbols, which do not distinguish between 
functional forms and numerical values assigned to them. 


9. Applying Lagrange’s method to the transformed problems: 
Given G=G),, find minimum K. The minimum conditions 
may be written down in the form, 


whence 


Ox Or 
ag aK | 
Oy > vy ao 

j oG OK ) 

| oz C2 I 

| OG CK | 

| o u 


Prof. Robertson actually writes as minimum conditions 


o/K 2 K 


which lead, as is easily wens to the same equations. Tuaere 
are three independent minimam conditions for the trans- 
formed problem, which, together with the three conditions of 


the original problem, two arbitrary and one found by Lagrange’s 


method, give six equations to solve for six variables. Rejecting 
non-physical solutions which may have been introduced or 
lost by the transformation, the complete conditions of the 
transformed _problem must be physically equivalent to the 
complete conditions of the original problem obtained as in 
section 4 above, subject to Prof. Robertson's approximate 
assumption about the form of the hvsteresis losses. 


10. Tne above demonstration of equivalence was by no 
means easy to construct. 

The writer failed in a similar attempt in his 4915 Paper, 
because he drew the inference from the absence of the operators 
C/ou, Cj, that Prof. Robertson's mithentitical design of 
transformers was based on an assumption of constant fluxand 
current densities. In reply (“ Journal,” LE E., 1916, p. 150, 
section 15) Prof. Robertson calls the assumption absurd, 
which it is not, as scen in the next section. But the real point 
hetween him and the writer is whether the inference was 
absurd. Leaving aside controversy about more mathe- 
matical style, the writer has satisfaction in according to an 
English author priority in solving the most general type of 
problem in transformer dimensions, although subject to a 
simplifying approximation for hysteresis losses. 

In general transformer design, when low first cost is the 
principal factor, the flux and current densities are rated up 
to the permissible limits of saturation and temperature rise. 

Under these practical conditions the flux and current 
densities vary slowly with changes in the dimensions, and. 
may be assumed constant as a first approximation. 


$ 
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Case III. 
11, The problem may be stated as follows: P=P,, w=/t, 


y=v,, find minimum K. Writing down the Lagrange condi- 
tions in matrix form, 


a Kx”, | 
| Ox Oc : 
: P K 
oy cy 
| oP ‘OK ~ 
\ | | Oz Oz 3 
| oP OK | 
Ot Cu | 


The matrix equation gives three independent minimum 


conditions, which with the three arbitrary conditions con- 


.stitute the complete conditions of the problem. The detailed 
solution will be found in the writer’s Papers on Transformer 
Dimensions, “ Journal,” I.E.E., 1909 and 1915. 


12. Two results found to be valid for both II. and III. may 
| be written in the form, — 


9< 7 <9.9. ! 
z 


2< <82. e 


The mean value 2:1-is a very good approximation for a wide 
range of cases. 


13. Arnold and LaCour,in their volume on transformers, 
seem to consider the variables in the pairs x, z, y, u, and u, Y». . 

This gives three limited minimum problems with five arbi- 
ay conditions, and therefore only one minimum condition 
each. 


IV. (a}.—P =P, y=y,, U=, U=, Y=, find minimum L. 
Tne minimum condition, 


| oP OL | 
ar ~ 
i CL y) 
| A oe | i=Q, 
e. OP OL 
Oz C2 
| 1-6 2 
INL an bit?) yu 
reduces to Toa l ia ; PIY 1 
- CV” e MATZ 


AV. (b).— P= P, T21, 2=2,, M=/G, Y= find minimum L. 


Tne minimum condition, 


oP oL | 
a Be AY ~ ; | 
an) an 
Y Y .=0, 
oP CL | 
Cu cu | 


u—y (ages +b P )mayn 
ny o l 


reduces to > 
; CHM ety i 
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“systems within the borough—viz., three phase, 50 cycles : 


a Ae AREA 
IV. (c).—P:=P,, c=2,, Y= Yp = C=. fird minimum L. | 


Tné minimum condition, 


: ap al ! 
} 7) 
Cu Cit ‘= 0, 
m, A 
CP CL N 
Ov cv 


is the same as in II., and reduces as shown before to 


Copper loss 0-8aye®+- bye? o, 

Iron loss — a+b? ~ 

The first two conditions IV. (a) and IV. (b) are not in general 
the same as for the more general problems II. and III. But 
if conditions IV. (a), (b) and (c) are applied in turn repeatedly, 
and after each application the new values of the pair of vari- 
ables found are inserted, these values will converge to the 
solution of the gencral problems in section 4. f 


0:845. 


e ~ 
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Arnold and La Cour state their numerical results in a form 
which is nearly equivalent to oO 


1-5<=<255, 
T. 


1-5 <" <9.5. 
yY 


These may be compared with the closer limits found above 
(section 12) for the most general cases. 


14. The shell type with figure of revolution resembles the 
Berry type of transformer, and as it is a better form than the 
more general type discussed above, it would be of great interest 
to apply the Lagrange method, under Steinmetz’s form of 
hysteresis losses, and compare the exact results, with Prof. 
Robertson’s approximate results. ~ 4 | 

Such extensive computations would, however, be out of 
place in an article-on general methods. 


Electricity Supply in the Potteries. 


As announced in our last issue, Stoke-on-Trent Ccrporation have 
decided to carry out extensions of the central power station at a cost 
of about £102,000. The Corporation had before them @ report by Sir 
John Snell on the position of the undertaking, but, apart from the 
exten.ion in question, consideraticn of the report was adjourned. 

In the report it is stated that the net loss of £3,769. 2s. 7d. for the 
financial year ending March last arose partly from awards of the Com- 
mittee on Production, which were responsible for an addition of £1,700 
to the costs, and partly from the insufficient increase added to the 
charges. A higher percentage than the 29-6 per cent. average increase 
actua'!ly charged shoild have been made. Sir John estimates that the 
60 per cent. addition imposed in April last on pre-war rates (now in- 
creased to 75 per cent. from August) would so increase the revenue that 
no deficit should be feared during the current year. Coal had risen from 
a pre-war average of lls. 5d. per ton to 24s. 8d., an increase of 116 per 
cent. (the actual price at the central power house was over 29s. per ton), 
wages had riser over 20 per cent. during the last year, and interest was 
seriously higher. ‘Therefore the charges to consumers must be reason- 
ably increased to cover those costs. Broadly speaking, one had to pay 
twice as much as before the war, ard the cost of electricity was no 
exception to the general sule. . Provided the basic prices were correctly 
determined in the first instance, instead of a uriform percentage addition 
to the charges to consumers, it was fairer to charge lighting with 6 per 
cent. addition to each 5 per cent. addition for power; that was to say, 
instead of a uniform 75 per cent. which the Corporation had decided to 
add to all ccnsumers, strictly speaking lighting consumers should be 
charged with 87 per cent. increase and power consumers 72 percent. Tt 
would be found that or the actual sa'eslast vear—viz., 6,388,278 11 its for 
powerand heat and 1,547,630 for private lighting—thase additiors should 
give the same results as a ur iform 75 per cent. all round. 

There were certain pre-federation contracts in the Burslem area, one 
of which expired in October and another in September next year, on 
which the Corporation were losing heavily. They ought never to have 
been entered irto at the low prices set out, as it would not have been 
possible for the small Burslem statior to have ever supplied power at 
as low a rate as id. The charges to consumers diftered in each of the 
four districts of Burslem, Hanley, Longton and Stoke to an entirely 
unnecessary degree. The time had come when the scales cf charges 
should be mace uniform. Uniform scales world simplify the accounts 
and tend to reduce the cost of preparing them. Many of the nt merows 
special contracts shold be cleared ofi. There were five electrical 
one phase, 
100 cycles ; and direct carrent 480, 460 and 440 volts respectively. The 
efficiency of distribution was 70 per cent. Sooner or later it would 
become necessary to unify these distribution systems, and the sooner 
the better. In the first place, certain of the single-phase sub-stations 
supplied from the original Hanley 100 cycle station should be changed 
over to the 50 cycle system, and thus be supplied from the central power 
house without a double transformation. This might be done et first 
to such a degree as to bring the load on that district within the limit 
of the 600 k.v.a. motor-generators already working, and thus enable 
the steam plant in the orgins! Hanley station to be shut down. The 
improvement could only be carried out gradually, as there were many 
motors to be changed; bat when completed it would save over 3,000 
tons of coal perannum. In time the whole distribt tion in Hanley must ` 
he changed to the 50 oycle system. The department ovght gradually to 
change the whole of the direct-current consumers to the pressure of 480 
volts, and so climinste the 460 and 440 volt distribution. After those 
changes had been made there would remair. only the principal generation 
ab 6,600 volts, three phase, 50 cycles : and distribution at 50 cycles, three 
pinse and one phase, and direct current distribution at 480 (and 240) 
volts. The longer extensions of mait s a'e permitted to be made on the 
several systems the worse the position will become. ~- 

Though the several st: tions were not strictly comparable owing to 
the larger output and higher efficiency of the central power house, the 
coal consumption per unit af Burslem, Hanley, Longton and Stoke was 


6CO 


very greatly higher than that at the central station. Had it been 
possible to generate all the energy at the latter in 1917-18 there would 
have beena seving of at least 5,70€ tons of cecal (£5,195), although the coal 
cost per ton delivered wes lower at the locel stations than at the centre 
power house. He estimated thet sevings in eoal, stores, weges and 
repairs, had all the energy, been generated at the central station, and had 
there been no farther capital expenditure necessary te accomplish that 
end, would have amounted to over £41,400 per annum. 

The site of the central power station wes not very fortunate for e lerge 
power station. The canal water apparently cotld only be used through 
the avency of cooling towers, and the emount of water which coald be 
abstracted for making up the Icsses due to ccoling was very strictly 
limited. The stetion wer on the top of e hill, with the boilers at the 
highest part cf the site. All the ccal hed to be carted at the considerable 
cost of 3s. 7d. per ton, which, however, might be somewhat reduced 
through the use of electric vehicles. The design of the station did not 
lend itself conveniently to extensions for lerge units of plant, and the 
facilities for store ve of coal were quite inedequete, He did not consider 
the Corporation were jrstified in incurring eny expenditure other than 
was absolu'ely necessary upon a stesion which would be outgrown in a 
few years. The problem now was to add just sufficient, plant et the 
central station at the lowest possible cost. Steps must be teken et the 
same time to secure sn adequate site elsewhere, with the best we ter supply 
which the loos lity would sord, ard coeling facilities, so thet wher the 
Wel wes over a stetion might be erected with lerge units of pert. ard 
with ell modern appliences for securing the greatest economy in coal. 


He thought inquiries ought to be made cto the eveile bility cf waste hert 


` from the blast furnaces or local coke overs. as those sources of otherwise 
wasted energy qaght to be atilised, to the advantage of the suppliers 
and the public. ‘rhe tatsl load in 1917-1915 wes 4.419 kw.. and from 
statistics and pirticulars of new loads sapylied he estimated e meximum 
load of 6,259 kw. in 1922-1923. he addition of a further 3.900 kw. 
unit would be sufficient, with slight oces ional overload, to meet the 
demand during the next two or three vears. here were five boilers, 
each evaporating 17.0091b. (eeruan) or 85,0C Tk. altogether, The 
present boiler capacity wes insufficient tc give adequate reserve, and 
must be supplemented. A full loved of 6.250 kw. necessiteted abcut 
109,099 lb. of steam, and, allowing spare b p for cleaning and reserve, 
it was necessery to add three boilers or: 25,999 IF. each. In erder to 
secure the highest economy in coal it wes essential to have edequate 
cooling wter, A full load of 6.250 kw. req ired not less than 709,600 
gallons of water circulating per hour w der the lecal cor ditions. ‘The 
existing two towers were presumed to deal with 306,000 gellons in all per 
hour, vad two new e ooling towers, egeh of 209,909 gellons, were req? ired. 
The possibility of using the canst water direct: should be considered, 
but, foiling the direct user of the canal, the question of providing a 
cocling pond with sp-inklers might be considered. 

The necesssrv changes at the locel stations, would involve a third 
609 kw. converter and switchyear e5 Burslem, Longton end Stoke re- 
spectively. “ihe estimated cost of these additions was £9,000. | Only.c 
very small detain of high tension cables would be required tc carry out 
the scheme. ‘he Corporetion hed already under consideretion a pro- 
posal to ley « further cable from the central power hcure to the borders 
of the old Stoke erea (Shelton), which was absolutely necessary, and 
should be laid at once, A short extension of this afterwards to the loca! 
Stoke station wou'd suffice for the logd distribution fo the rext few 
years. Some further development of the general high-tension cable 
system would also be required from time to time. For the present 
£5,909) wou'd he sufficient for the additional high-tension cable. A 
proper protective system ought to be included for the high- tension cables, 

The total cost of the extension and improvements (possibly reduccd 
to £89.99 )) would, therefore, he £102,000, the capitel cherges on which 
would be covered by the saving eitected, end there wou'd be e. net surplus 
to carry forward. Demands made upon the Corporation by the Ministry 
of Munitions from time to time to give è supply to various works hed 
nob been met, with the resu't thet loss] works plant hed been instelled 
at a greater cost, representirg a nations! waste. Stoke was 30 miles 
from any other large electrical undertaking, and was not likely, there- 
fore, to be included within any new end larger electrical district which 
might be set un; at any rate, not for many years. “he electricel dis- 
tribution ares, of Stoke would be greatly increased in the neer future, 
andthe Corp -ration would be asked to undertake the supply cf electricity 
within a radias of 10 or 15 miles from the boundery. ‘Phe high-tensien 

system ws of the right kird., collieries were actually within the district, 
and the sole diti. nity was the want of ample condensing water. ‘I'he 
next development of generating plant after the second 3,009 kw. hed been 
installed shoua'd nos h’ at Henley, bit o1 2 site waere coal can be de- 
livered. tc the power stetion without carte ge, and with room for edequete 
storage, waere ashes could be eesily removed, and where weter could 
be obtained for’ make an” purposes at the towers. Ifthe Corporatien 
did not estahiish their elev ‘tricity undertaking in such a menner as to 
supply the wets of industrial users within Stoke and in the arer, sur- 
rounding Sooke. the vit wes certian thet another gathority would Fe set 
up tocarry ou: that necessary work. He strongly sdvised the Corpora 
tion to foce the resp msi bility of a well-ests blished and wide powersupply. 
and he wos confident thet if properly carcied out the development would 
add to the pcosperity of the borough. The Corporation hed the right 
to pirchese the greater pst of the tremways system in 1924. Other 
prrts (constructed under the Light Railway Acts) were purcheseble in 
1932. It would be in the pablie interest if the Corporation would now 
negotirse with the company to settle by consert æ dete for the parchase 
of the wanle system, t> shat down the companys two small genergting 
stations end to purchase energy from the Corporetion. 
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Australian Trade in 1917. 


The report on the trade of Australia during 1917 by H.M. Trade 
Commissioner (Mr. G. T. Milne) states that at the end of 1917 there 
were 17,508 motor cars in use in New South Wales alone, against 
14,175 on December 31, 1916, while commervial vehicles and motor 
cycle registrations also showed substantial increases. 


n'he most serious difficulties with which commercinl interests have been 
concerned were those arising out of the scarcity of tonnage. ‘ithe ship- 
building propossls of the Commonwealth Government have so ine ts sken 
shove that a Supervisor cf Ship Construction appointed by the Federal 
Government was actively engaged in the early part of 1918 in m= king 
arrangements for the immediste construction of several stesmers, As 
far as possible, Austrolicn insterials and lsbour will be employed in the 
construction of the vessels, end the engines will be built locally. 

Although expenditure on railway construction has had to be curtailed 
to some extent, about 94} miles of new lines were completed by the Stote 
Governments during the vear ending June 30, 1917. 

“he new mileage sdded was greatest in Queensland and New South 
Wales. At the dste mentioned, over 1.700 miles of new lines were else 
reported as being under construction, close on 800 miles of which are in 
Now South Wales. n'he most importent event in connection with 
railwsy construction during the vear wos the completion by the L'om- 
monwealth Government of the Transcontinentsl Rsilway. which joins 
Port Augusts, at the head of Spencer Gulf in South Austretia, to Kal- 
goorlie, Western Australis, ‘his line, which wes begun in 1912 ond 
which wes completed in O: tober, 1917, hes cost, spproxim-tely, 
£7,999,090. The distance between Port Auguste, and Kalgoorhe is 
1,05] miles, and the time oecupied in covering the distance is 33 hours, 
Inchusive of stops. It will now be possible to travel by rail from Fre- 
mantle Western Australia, to Brisbane., Queensland, but it should be 
observed that there are no fewer then five points st which changes in 
the gauge occur and where it is necessary to change from one trsin to 

another. 

In the whole renge of imports of metals and machinery the most 
striking decline was in rails, fishplates, bolts, points, crossings, &c. In 
1913 the value of these articles was £1,282,355, while in 1916-17 it only 
amounted to sbout £73,000. Wire netting im ports have almost censed, 
snd only sbout one-fourth of the quontity of iron and steel wire imported 
in 1913 entered the country in 1916-17 at about double the price officially 
recorded in the esrher year. For realway and constructional materisl, 
the loesl market is incressingly depended upon to meet the demand. 
With regard to plate sand sheet snd fencing wire, the position is one of 
grester difficulty, as these stsples sre not yet manufactured in the 
country. Importers heve been obliged to get from the United States 
many items formerly obtained in the United Kingdom, With the ex- 
ception of Belgium, none of the other allied countries has figured largely 
ss sources of supply in the hardware and metal trades, end up till the 
present the export of Japsnese hervy lines is largely confined to bress 
avd copper bars, rods, sheet pipes and tubes. It is stated that steel 
wire ropes of Japanese manufacture for use in mines, lifts, &c., are 
ehout to be placed on the market. Compleints are numerous as to the 
unsatisfactory character of many Japanese goods, and to Japanese 
conditions of treding generally. Importers express their rendiness 
to revert to the United Kingdom as their source of supply when condi- 
tions permit. ‘he important market for agricultural machinery is 
argely cstered for by Censrdian and American manufacturers, and slso 
in an inecressing degree by the local manufacturer. In connection with 
dairying mochinery snd appliances, the market is an important one and 
likely to expand, 

ELECTRICAL EQUIPMENT. 

"he morket for electriesl machinery and equipment of every kind is 
importent snd certsin to grow repidly. + Various schemes for the pro- 
duction end transmission of electrics] encrgy are under considerstion at 
present, but sre held up owing to the war. ‘he United Kingdom's 
chief competitor in this trade is the United States, although Italy and 
Sweden also contribute. | As regards appliances other than mechinery, 
Japon has made rapid progress. Recently, a Japanese firm introduced 
e, wirc-covered cable with n Isbel sttc@hed to the coil bearing the letters 
t (M.A... the obvious lerene by the uninitiated being that the firm 
is a member of the Cable Mskers’ Associstion. As the result of repre- 
sent^tions made by Mr. Milne to the Depart ment of Customs, it has been 
decided to regard the letters © (.M.A.” or the word ‘ ‘ Association,” 
when unquelified, es indiestion that the manufacturer of the goods is 
_ssociated with the British Cable Makers’ Association, and that the goods 
heve been manufactured in sccordance with the specification of that 
Associntion. It hos also been decided that statements such as ‘ gusran- 
teed equal in all respects to C.M.A. product of imiler grade” may be 
tsed on wires and esbles moanafactured by non-members of the Cable 
Makers’ Asseciation, provided that the goods ere thereby correctly 
described. “he letter part of this somewhat important decision sppesrs 
to throw on the Customs Deportment the obligation of seeing thst the 
goods are correctly described. ; 

MINING MACHINERY, &C. 

‘the decline in the imports of mining machinery 1s explained to some 
extent by the conditions of the industry and by the fact that much of 
the mining equipment throughout the country, other than electrical, is 
manufactured loeslly. ‘he output of silver, əs well as lead. from well- 
known mines, has incressed. "he out put of zine hes declined during the 
war, but the causes of this sre regarded es being tempornry, ‘in and 
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copper also show some decline, but it is probable that, under normal 
conditions, the output of these metals may incresse. ‘he winding 
-engines and pumping plant on some of the mines are of local mz nufacture, 
while, at Broken Hill, jigs. concentrating tables embodying the features 
of well-known tables of overseas origin, and tube mills, formerly mde by 
Krupp, of Essen, are sii made loeslly. Roll shells used in the reduction 
of zine-lead ores formerly imported from the United Kingdom snd 
Germeny. are now also made in Melbourne and Sydney. Americsn 
manufactures retain their supremsey in rock drills and cosl-cutting 
machinery, and such competition 2s there is from the United Kingdom 
is not pronounced. Until recently the output of the steel works cf the 
Broken Hill Pty. Co. (Neweastle, N.S.W.), on which sbout £2,500,000 
have been expended, was Inrgely confined to steel rails and structural 
material, but merchant bers are now being turned out, while s continuous 
rod mill imported from the United States hes been erected for rolling 
wire rods, An additional blast furnace, which will double the output 
of the works, has been installed, es well as a steel foundry where all the 
heavy esstings for the new plant can be msde. ‘he equipment dor 
producing plate for ship building has been completed, and it is stated 
that steamers can be constructed in Australia of material manufactured 
in the Commonweslth. 

A Newcensstle engineering firm has recently designed and constructed 
an electrically driven three high mill for rolling merchant bars, and it 
is ststed thet the mill is running satisfsctorily. At their works at 
Alexsndria, near Sydney, the Australian Electrice Steel Co. ig installing, 
their second electric furnsece. In view of the demand for their products, 
this Company contemplates installing an electric steel furnece in Western 
Australia in order to supply material required for the mining industry. 
It is also proposed to erect an electric furnace in Melbourne. At fhe 
Alexandria works of the Company a furnece for the manufacture of 
ferrosilicon, which in the post has had te be imported, is also being 
installed. At Alexandria stecl ingots of a kind suitable for railwey 
tyres are turned out, and although et present there is no tyre mull in 
Australis, forged weldless steel tyros are being made by a 500-ton com- 
bined steam end hydraulic press by a firm at Csstlemsine, Victoris. 
The steel blooms or ingots are supplied by the Australian Electric Steel 
Co. snd also by the Broken Hill Pty. Co. “he Castlemaine firm has had 
orders from several of the State railwevs, including en order from the 

yew South Wales Government ‘‘ramways for 1,500 tyres. ‘he Austrs- 
lan Electric Steel C'o. has supplied the mining companies at Broken Hill 
with a certain amount of plont, including chrome steel ‘ roll shells,” ; 
which were formerly imported from Germany and the United Kingdom. 

The Colcnial Ammunition Co., cf Melbourne, have recently made 
considera ble additions to their works, and are now placing on the market 
brass, copper, aluminium Mad nickel silver sheets. A company, with 
which copper-producing interests are identified, is installing plant at 
enemy, New South Wales, for the manufacture of copper sheet 
and wire, 


. Patent Record. 


APPLICATIONS FOR PATENTS. 


Notr.—Names within parentheses are those of communicators of inventions, 


October 10. 1918. 


16,469 CopspoLp. Electrical speed-indicator. 
16,482 Simplex Conpuits, LTD., & WATERHOUSE. 
16,490 Bowen & INSLEY. Tramway track. 

16,491 B. T.-H. C>. (G. E.Co.) Controlling alternating electric currents. 
16,522 EASTERN TELEGRAPH Co. & BARWELL. Electrical Relays. 

16,536 O'NeILt. Bayonet-joint sockets for electric lamps. 


October 11, 1918. 


16,546 BRAND. Trolley guide for electric tramcars. 
16,549 CricHToN. Apparatus for electric welding. 
16,575 Brookes. Electric switch. 
16,576 Keenan. Securing electric circuit wires in concrete structures. 
16,552 Cross. (Hulfish.) Automatic telephone systems. 
- 16.593 SHipman. Trolley shoes. 
16.603 REUBENSTONE. Registering attachments for telephones. 
16.612 Eras. L. Rosencart. Portable electric lamps. (27/10/17, France.) 


October 12, 1918. 


16,631 ALLTREE. Ignition magnetos. 

16,653 Berry. Portable accumulators. 

16.659 ELECTRICAL IMPROVEMENTS, LTo., & BEARD. 
tributing cables, &c. 

16.669 THompson & Woon. Utilising waste heat in electrical machinery and apparatus. 

16,673 Mcrcan Crucile Co. & Speirs. Current-regulating devices for electrically 
heated crucible retorts, &c. 

16,675 Ioranic ELectric Co. Measuring instruments. 


Electric switches. 


Protective arrangements for dis- 


Volunteer Notices. 
LONDON ARMY TROOPS COMPANIES VOLUNTEER ENGINEERS. 
Headquarters: Balderton-street, Grosvenor-square, W. 1. 
Officer Commanding, Licut.-Colonel C. B. Cray, V.D. \ 
Captain of the Week.—Capt. W. Hynam. ~ 


Orders for the Week. 
Next for Duty.—Capt. W. D. Bentley. 
Monday, Nov. 18, to Saturday. Nov. 23.— Drills as usual. 


Sunday, Nov. 24.—Commandant’s parade at Waterloo Staticn, 9 a.m. 
for Inspection at Esher. Drill Order. Midday and tea rations to be 
carried. 
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Demobilisation Problems. 


In the Hotse of Commons on Tuestley the Minister of Reconstruction, 
Dr. Addison, made a statement on the plans of the Government for 
demobilisation and the 1e-esta blishment of industry on a peace basis, &c. 
He said the fundamentel principle wes that demobilisation, subject to 
military needs, must be governed by industrial requirements and broad 
social considerations. ‘‘ Demobilisers’’ and pivotal men would be 
brought back at the earliest possible moment. 

It was proposed that State assistance should be given in respect of 
apprentices whose apprenticeship had been interrupted by war service. 

Arrangements were being made by the Shipping Controller which 
would render it possible to import as large a quantity of foreign ore as 
wes imported prior tothe war. It was proposed to release iron and steel 
forthwith, but it was intended to continue Orders fixing for a period a 
maximum price for steel. With regard to other metals, there was a 
sificient supply available to render it possible to release some from 
control now and nearly all the rest within six months. With regard to 
wool, cotton, jute, leather, &c., the situation would soon be relieved by the 
reduction in military orders and, by imports. 


A number of advisory bodies, other than reporting committees, have 
heen appointed by the Minister cf Recorstiuction to report on specific 
terms of reference and to advise on different aspects of the various 
problems which come before him. In the first place there is an Advisory 
Council, which is divided into five sections, viz., Finence, Trarsport 
and Common Services; Production and Commercial Organisation ; 
Labour and Industrial Organisation; Rural Developmert and Social 
Development. There is en Advisory Council on the Disposal of Surplus 
Governament property, and there are a number of special committees, 
including the Engireering Trades (New Industries) Committee, which 
has several brarch committees, including those for wire machirevy, 
machine tools, electrical appzratus, textile machirery, aircraft, scientific 
instrume: ts, miscellancous machinery end the motor industry. There 
ace also Committees to advise on the supply of raw materi: ls, metals, &c. 


Í 
Legal Intelligence. 


Assessment of Engineering Works. 


A case of importance to occupiers of manufacturing premises con- 
teining machinery wes decided last week at Middlesex Quarter Sessions. 
Messrs. S. Smith & Sons (Motor Accesscries), Ltd., appeelced against the 
assessment cf their works at Cricklewood, the respondents being the 
Assessment Committee of the parish of Willesden. The appeal was in 
respect of a rate made in April, 1917, and chargeable in two instelments, 
the assessments for the first instalment being £3,645 gross, estimated 
rental ard retable value £2,43); and for the second instalment £4,720 
gross and £3,147 ratable value. The ground of objection was that, 
in arriving at the assessment, the machinery upon the premises had been 
rated and that the assessments were thereby excessive, and rot in 
accordance with legal decisions. The veluers for the Assessment Com- 
mittee cleimed thet by the decision in Kirby v. Hunslet (1905) they were 
entitled to value the engineering machinery as if it were ratable. 

‘he Court decided against the Committee and reduced the ratable 
value for the first instalment of the rate from £2,430 to £1,437, and for 
the second instalment from £3,147 to £1,915. 


Alien Enemy Patents. 


The Controller-Generel of Patents (Mr. Temple Franks) was recently 
asked by Mossrs. Howard S. Cooke & Company, Birmingham, for a 
licenco to use patent No. 26,436 of 1907, granted to Robert Bosch 
(of Stuttgart), for improvements in sparking plugs. 

Mr. CoLerax, K.C. (for applicants) explaincd that two previous 
licences had been granted—the first to Mr. Suckling, and the second to 
a firm of Blumell Bros. A licence was not asked for on the samo terms 
as to royalty. The plug was of a type which could be applied to all 
kinds of mechanical transport and to acroplancs, and the main feature 
of improvement was that it gavc a guarantee against leakage. 

Mr. Hunter Gray,K.C, on bshalf of Mr. Suckling, opposed, and urged 
that it was inadvisable to create a multiplicity of licensees, and the 
bast policy was to grant licences cnly as the demand required. 

Mr. TEMPLE FRANKS thought the licence ought to issue in that case, 
and he would report to the Board of Trade to that eftect. 


Re Siemens Bros. & Co. 


Last week, Mr. -Justice Astbury gave judgment in two actions, one 
brought by Messrs. W. L, M. Burns and C. E. Hambro against Siem ens 
Bros. & Company, Ltd., and the other an acticn by the company against 
Mr. Hambro and Mr. Burma, both actions being mainly in connecticn 
with the rights of the shareholders in Siemens Brotheis Dynamo 
Works, Limited. Both Mr. Burns and Mr. Hambro were debenture 
stock trustees and as part of their security they held 19,993 
fully-paid shares of £10 cach in the Dynamo Company out of a total of 
£20,000 of such shares, and the dispute which arcse waa between the 
mortgagor company, Siemens Bres. & Company, and the subsidiary 
company, the Dynamo Company, on the one hand, and the trustees, on 
the othcr, as to the rights of the latter to vote in respect of these shares. 

Mr. Justice Astavry held that the trustees were entitled to havo 
their names so entered on the register as to enable them to be in a posi- 
tion to exercise their admitted voting power in the event of one of them 
being unable to be present at any meeting. He made a declaration to 
that effect and ordered the defendant company to pay the costs 
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Commercial Topics. 
D a z 
Boiler Sales. 

It is announced that no further permits for the sale by public auction 
of any boilers to which the Boilers (Control) Order, 1918, applies will 
be issued, and therefore no sales by auction of such boilers may be held. 

* * * * 


Excess Profits- Decision. . 

The Board of Referees has, on the app'ication of Erinoid, Ltd., in- 
creased the statutory porcentage as respects ‘‘ the business of the pro- 
dustion from casein by p-essure and chemical process of a horn-like 
material which is non-inflammabie and non-conducting °’ to 7} per cent. 
in the case of a business owned by a company or body corporate, and to 


74 por cent. pius 2 por cent. in.the case of any ather trade or business. 
$ * * * 


Demobilisation of Munition Works. - 

The Minister of Munitions has app>inted a Demobilisation Board to 
deal with all measures affecting the demobilisation cf munition works 
and the liquidation of contracts, apart from the questions assigned to 
the Resettlement Board under the Minister of Labour. The Board will 
consist of the following members :— 

Sir James Stevenson, Bart., chairman; Mr. H. H. Piggott, C.B. E. 
secretariat ; Sir Stephenson Kent, K.C.B., labour; Mr. W. T. Layton, 
C.B.E., priority ; Sir Arthur Duckham, K.C.B., liquidation of contracts 
(aircraft and engines); Sir Gilbert Garnsey, K.B.E., liquidation of 
contracts (all other cortracts); Mr. Alexander Walker, disposal and sale 
of stores; Sir Keith Price, disposal of factories, &c. ; and Major-General 
the Hon. Sir F. R. Bingham, K.CU.M.G., military services. 

The Secretary of the Ministry (Sir W. Graham Greene, K.(.B.), the 
Assistant Secretary (Mr. J. E. Masterton Smith, (.B.), and the Chairman 
of the Finance Committee will be ex-officio members of the Board. The 
Board will be assisted by the following expert advisers: Mr. S. Dann- 
reuther, C.B., Sir Philip Henriques, K.B. E., Sir John Mann, K.B. E., and 
Mr. W. J. Larke, O.B.E. Financial Department representatives will 
also be attached to members of the Board. 

$ * * * 


Electricity Supply Connections. . 
By an Order (dated Nov. 8) of the Minister of Munitions, no person 
shall, except under and in accordance with the terms of a permit issued 
under the authority of the Minister :— 
(a) Connect or cause to be conn ‘cted to any source or means cf supply 
of electricity any place or any building, premises or plant or any part 
thereof not so connected at the date, or 
(b) Supply or cause to be supplied any electricity to any place or any 
building, p-emises or plant or any part thereof not supplied with elec- 
tricity at the date of the Order, or 
(c) Use or cause to be used any electricity in or at any such place, 
“building or premises or for the purpose of any such plant as herein- 
before mentioned. 
Provided that in any case coming within the scope of the Household 

‘Fuel and Lighting Order, 1918, or the Household Fuel and Lighting 
(Scotland) Order, 1918, as definedby Clause l of these Orders respectively, 
where the previous assent of the Local Fuel Overseer is required and has 
been duly obtained to any fitting, equipment or supply under Clause 99 
of the first mentioned Order or Clause 77 of the secondly mentioned 
Order, no permit shall be required for such fitting, equipment or supply 


or the use of such supply. Í 


All apptications with reference to this Order should be addressed to 
the Director of Electric Power Supply, Ministry of Munitions, 8, North- 
umberland-avenue, London, W.C. 2. This Order may be cited as The 
Electricity (Restriction of New Supply) Order, 1918. 

The permission required by the Order is in addition to and not in lieu 
of usual priority certificates and permit reference number. 

* * * * 


| Control of Non-Ferrous Metals. 


During the sittings of the Imperial War Conference in June the position ` 


of the non-ferrous metal industry was discussed, and it was resolved that, 
“in pursuance of the policy of freeing the Empire from dependence on 
German controlled organisations in respect of non-ferrous metals and 
ores, the Conference endorses the pincipte of the [Non-Ferous Metal 
Industry Act of the United Kingdom, and recommends the Govern- 
ments of the Empire to adopt effective measures, in so far as these may 
be necessary and have not already been taken, to carry out this policy.” 

`The above resolution was passed after consideration of a memorandum 
wich was p-epared by the Board of Trade. In this memorandum some 
particula’s were given of the extent to which the industry was controlled 
by German companies, their methods of procedure, &e. The position 
of the German interests was so strong that they were able to force the 
smelters of these metals in other countries into the International Lead 
and the International Spelter Convention, which regulated the world’s 
prices : and by ¢ ontrclling the market the German interests were able in 
some cass to restrict the development of the smelting of the metals 
elsewuere thar in Germany. The influence of the German metal organi- 
Satlons was very extensive in the case of zine and lead (¢.g., they controlled 
by long- poriod contracts the output of Australian zine concentrates, the 
raw material of spolter): and there were indications that endeavours 
were being made at the time of the outbreak of war to acquire a con- 
tro‘ling influonce over other metals, patticularly copp2r and nickel. The 
present dovelop.nert of the non-ferrous metal industries is for the mcst 
part a modern growih, and the high development of scientific training and 
industrial rescarch in Germany undoubtedly assisted that country in its 
eff srt: to o'ysain a p-eponderating influence in resp2ct of non-ferrous 
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metals ; while in this, as in others of the newer branches of produetion, 
this country has fallen seriously behind both Germany and the United , 
States, The control of the non-ferrous metal trade of the world by 
Germans or German-controlled interests, and the weak condition of 
the native industry, have been a cause of grave embarrassment to the 
Alliéd Governments during the war ; and it is essential that this position, 
in view of its obvious dangers in peace as in war, should not be renewed, 
His Majesty's Government endorsed the view that German influence 
should be completely excluded from the non-ferrous metal industry of 
the United Kingdom for at least a period suff: iently long to allow the 
establishment of a strong industry in this country under British control. 
For this reason the Non- Ferrous Metal Industry Act was passed, and the 
main provisions of that Act are set out. 


_ 


° d 
Electricity Supply. 

Lurean UrsBaN CouxciL has decided to erect electric generating plant 
at the water works at Casters Bay, Lough Neagh. 

MoRLEY Town Couxc has ircreased the maximum cha~ge for electric 
current to 7d. per urit. i 

MAIDENHEAD CORPORATION ha- increased the charge fcr electric 
current for lighting by ld. a unit and for power by 50 per-cent. over 
pre-war rates. 2 

It is anounced that the ALUMINIUM CORPORATION have acquired the 
North Wales Power & Traction Compeny, of Snowdon, and are now 
working the concern. 

The award of the Committee on Production granting to men of 18 
and over in London electrical undertakings an increase of 3s. 6d., and to 
those under 18 ls. 9d. per week. is to be app‘ied to the workmen cf the 
NOTTINGHAM ELECTRICITY COMMITTEE. 

Wokxine ELECTRIC SUPPLY ComMpANy has applied to the Board of 
Trade for permission to increase the maximum charge under their 
present provisional crders, viz., per quarter, for any amount up to 
20 irits 13s..4d., and for each unit over 2u 7d., to a flat rate of 8d. per 
unit. 

In order to minimise as far as possible interruptions for the supply 


_ of current to tramways at WALSALL an additional feeder panel is to be 


installed and existing switches replaced by larger ones at an estima 
cost of £410. A second 500 kw. rotery is also to be put in at an estimated 
cost of £3,370. : 

The City of. London Retailers’ Association has asked the Board of 
Trade for a relaxation of the lighting regulations for shops. The Asso- 
ciation thinks that a trader should Be permitted to use the light he is 
allowed wacre it is most advantageous to him, but at present no light 
is permitted in shop windows. 

The Board of Trade recently decided that the application of the CHARING 
Cross, WEST END & City ELECTRICITY NUPPLY Company for power 
to increase the maximum prices chargeable under the City of London 
Flectrie Lighting Order, 1899, must be dealt with under the Statutory 
Undertakings (Temporary Increase of Charges) Act, 1918, as the facts 
of the case brought it within the class of undertaking entitled to relief 
under the Act. An order has now been made on the subject. 

The Association of Electrical Power Engineers has applied to Bovrgse- 
MOUTH Council for an increase of salary to all technical engineers on the 
staff of the electric supply and tramways undertakings. The increase 
demanded is 20 per cent. of present salary, plus £90 per annum from 
March 31. The Incorporated Municipal Blectrical Association is taking 
up the matter on behalf of the different municipalities. 


ABERDEEN Wages Committee recommend that the wages of elec- 
trical workers over 18 vears of age be increased by 3s. 6d. per week, and 
those under 18 by 1s. 9d. per week as from Oct. 1. The committee has 
refused an application by the Electrical Power Engineers’ Association 
asking for an advance of 20 per cent. on the existing wages of the 
engineers of the electricity department, plus £90 per annum. 

In our issue of the Ist inst. we stated that Messrs. Caird & Company, 
Ltd., of Greenock, had been authcrised to erect an electric power station 
in their shipbuilding yard. This statement was inaccurate, but we 
learn that the local Dear of Guild Court has given Messrs. Caird & 
Company, Ltd. (now Messrs. Harland & Wolff. Ltd.) permission to erect 
a temporary sub station waich will be supplied from the (Greenock 
Corporation system, : 

The accounts of East Ha» electricity fund for the year ended March 31 
show gross capital expenditure £152,886 (increase £210), of which 
£75,756 has been repaid. Revenue was £29,177 (compared with £27,136 
in previous year), total costs were £26,379 (£21,909), leaving gross profit 
£2,798 (£5,227). Capital and special charges were £10,372 (£10,764), 
deficit being £7,574 (£5,537). Total operating costs were 159d. (1'29d.) 
per unit sold. Maximum load was 1,722 (1,938) kw., and load-factor 
299 (26°6) per cent. Units generated were 4,489,380 (4,518,260) and 
sold 3,962,904 (4,063,721). f 

The accounts of GRIMSBY ELECTRICITY DEPARTMENT for the year 
sidi March 31 show gross capital expenditure £137,596 (increase £697), 
of which £70,564 is ovtstanding. Income was £28,999 (compared with 
£26,951 in previous year), and gross profit £9,961 (£10,742). Capital 
charges required £7,927. (£7,955), leaving net surplus, after deducting 
£873 for payments to employees with H.M. Forces, £1,104 (compared 
with £2,787, including payments to men on military service). To 
costs were 1-392d. (1:228d.) per unit scld. Total connections are eq 
to 192,457 8c.p. lamps. Units generated were 4,168,347 (4,149,192) 
and sold 3,281,279 (3,154,158). Maximum load was 1,540 (1,616) kw. 
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Stepney (London) electricity supply accounts for the year ended 
March 31 show total capital expenditure £686,616 (increase £12,335), 
of waich £474,232 is outstanding. Revenue was £146,105 (compared 
with £131,199 in p-evious year), and gross profit was £45,936 (£40,156). 
Interest on mortgage debenture required £18,737 (£19,567), instalments 
of p-incipa!l £23,526 (£26,558), and the balance carried to appropriation 
account was £3,642. After providing for income tax, sims written off 
capital account for assets now non-existent, special expenditure, &c., 
the balance carried to reserve was £297. Costs per unit were 0-993d. 
(0-829d.) exclusive, and 1-415d. (1-232d.) inclusive of capital charges. 
Maximum supply into feeders was 9,757 kw. (9,490 kw.) Units gene- 
rated were 29,659,586 (29,451,471), purchased in bulk 678,920 (3,358,911) 
and so!d 24,880,717 (27,011,530). 

At the meeting of the DERBY Town CovunNcit on Saturday, Ald. W. G. 
Wilkins, chairman of the Electricity Committee, referred to the progress 
of the p-op>sal tc link up East Midland towns. He explained that the 
towns affected were Derby, Nottingham, Leicester, Loughborough, 
Burton-on-Trent, Long Eaton, Ilkeston, Mansfield and Newark. They 
had combined for thé pt rpose of engaging Sir John Snell and Mr. Worth- 
ington to report as to the most suitable area, and the best arrangements 
for securing the most economical supply of electricity in the district. 
The fee would be 1,000 guineas each, and another £2,000 would be 
expended in prep>ring the report. It was important that there should 
be as little delay as possible, because coalowners and others were prepar- 
ing to supply the area on individualistic lines. 

The action of the Electricity Committee in combining with the other 
authorities was approved. 

Councillor Bruce Lindsay, convener of the EDINBURGH ELECTRIC 
LIGHTING CoMMITTEE, entertained the members of his committee and 
officials at dinner on the 16th inst., when he expressed the hope that it 


would not be very long before a great many of the present restrictions 


were removed, and they would be able to approach the Board of Trade 
with rome degree of confidence and get sanction to go ahead with their 
new station at Portobello. That project the Committee would endea- 
vour to push forward to the utmost of their ability. During the past 
year 9,010,892 units were sold for lighting and 11,470,080 fon power 
304,075 public lighting and 130,357 traction, total, 20,945,404—an 
increase of 16-4 per cent. over the previous year. They were likely to 
extend the capacity of Dewear-place station owing almost wholly to 
representations made by the shipbuilding and ship repairing firms at 
Leith to the Admira'ty. Leith and Edinburgh Councils put forward 
certain proposals, but the Leith scheme was rejected. The Edinburgh 
propdsals were not adopted in entirety; but the extra supply was to 
come from the Dawar-place station, and it was for the Committee to get 
ahead with the proposed a!terations. 

A general meeting of the Mid'and division of the ELECTRICAL POWER 
ENGINEERS’ ASSOCIATION was held at Birmingham on the 9th irst., when 
a large and representative gathering gave the president a heart y welcome 
on the occasion of his first meeting in Birmingham. Mr. Lunn, in the 
course of his address, reviewed the prozress of the E.P. E. A..and indicated 
the probable course of action of the executive in the future. His state- 
ments regarding the policy of the Association were unanimously endorsed 
by the meeting. 

At the recent meeting of the Divisional Executive Council of the 
Southern Division the following officers were elected for the ensuing year : 
Chairman, G. D. Bendix; Hon. Secretary, A. C. Bostel (3, Park-lane, 
Croydon); Hon. Treasurer, W. L. Leece; Hon. Publicity Secretary, 
T.W. Smith. Inquiries relating to divisional matters should be addressed 
to the hon. secretary, and information re membership, &c., may be 
obtained from the section hon. secretaries, as under :— F 

London Western Section, W. J. Wilcocks (8, Willow-avenue, Barnes, 
S.W. 13); London Central Section, E. N. Christmas (55, Calabria-road, 
N. 5); London Fastern Section, W. Sawford (74, St. Mary’s-road, E. 10) ; 
London South Easter Section, E. W. Martin (169, Well Hall-road, 
S.E. 9); South Coast Section, W. J. Gibbons (8, St. Andrew’'s-road, 
Portslade, Brighton); Portsmouth Section (pro tem.), P. L. Weir (112, 
Laburnum-grove, North End, Portsmouth); Bristol Section, F, F, 
Elliott (8, Glena-avenuc, Knowle, Bristol). 


Electric Traction. 


The Newrort (Mon) TRAMWAYS COMMITTEE has determined to estab- 
lish an institute and mess-ro>m for its ‘ramway employee. 

The fares on the system of the DUBLIN UNITED TRAMWAYS COMPANY 
have been again increased. On this occasion the increase is about 
29 per cent., but in May last there was an increase of 50 per cent. 


BLACKPOOL TRAMWAYS (COMMITTEE has decided when the Fleetwood 
tramways are taken over at the end of the vear to couple up the system 
with the Corporation lines. The committee will also seek powers tc run 
‘buses to Bispham, Boulton and Marton. 

The Committee on Production has awarded the men over 18 who are 
emp'oyed as car lifters, engineers’ assistants and white-metal moulders 
at the engineering and car repair works of the BELFAST CORPORATION 
Tramways Department an advance of 3s. 6d. per full ordinary week, 
and boys, youths and apprentices under 18 year.. Is. 9d. per week. 

The East Ham tramway accounts for the year ended March 31 show 
total capital expenditure £196,683, of which £91,940 has been repaid or 
placed in sinking fund. Revenue was £71,237 (compared with £65,021 
in previous year), and gross profit £7,321 (£7,813), and net result, after 
providing for interest and sinking fund, a deficit of £3,376 (£3,213). 
Revenue per car-mile was 11°85d. (10 04d.), and operating costs were 
10 63d. (8 83d.). Passengers carried were 16,744,998 (18,618,654) and 
car-miles run 1,442,436 (1,554,164). 
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. Imperial and Foreign Notes. 


FLINDERS (VICTORIA) SHIRE Councri has decided to borrow £3,600 ° 
for the erection of electric supply works. e 


MosseL~Bay (Carpe Province) Town (Couxcry has formed a com- 
mittee to inquire into the possibility of securing municipal electric 
lighting. 

The Premier of British CoLUMBIA has announced that the Govern- 
ment may convert to electric traction the North Vancouver section of the - 
Pacific Great Eastern Railway after the war. 


For the year ended June 30 last the earnings of the New Socrt .- 
Wares TRAMWAYS were £1,992,641 (decrease £15,898), working ex- 
pense s £1,603,260 (decrease £88, 107), interest £348,546 (increase £13,185), . 
number of passengers was 255,740,808 (decrease 39,562,902) and tram 
mileage 21,762,244 (decrease 3,589,748). 

The daily output of the Risden (TasManta) works of the Electrolytic - 
Zinc Company of Australia is 10 tons a day, but it is anticipated that this 
will in a short time be increased to 15 tons per day. In w few years 
Hobart will be treating annually from 80,000 to 100,000 tons of zinc - 
concentrate: from Broken Hill, giving an output of 35,000 to 40,000 tons. 

The local CARBIDE Works have recentlyhad a preliminary run. The - 
electrodes used were of very poor quality, and did not prove as 
satisfactory as was anticipated. The factory has had to shut down 
pending the arrival of further electrodes. The company is erecting its 
own electrode factory, the machinery for which is in course of erection. 

Mr. Jas. Gitsham, managing diréctor of the C.M.C., Ltd., recently 
arrived in Tasmania to establish at Launceston works for the MANU- 
FACTURE OF WHITE LEAD by the G.M.C. electrical method. It is stated . 
that by this system galena is directly converted from PbS to PbSOQ,. 
Mr. Gitsham claims that ‘‘ one ton of galena can be put in and 24cwi. 
of lead obtained, the increase in weight being due to the atmospheric 
oxygen, which combines the lead and the sulphur, thus giving the. 
A contract has been entered into with the Tasmanian 
Government for the supply of 400 H.P. of electrical energy to the company 


at }d. per unit. 


A 00-operative society is to be formed at TRES ARROYOS, Province of ~ 


Buenos Aires, Argentina, to undertake the erection and equipment of ~ 
an electricity supply station. 


The electric supply and tramway undertakings of the city of ASUNCION, 
Argentina, were recently purchased by the Cia. Americana de Luz y — 
Traccion, which will extend the electricity works and convert the steam 
tramways to electric traction. 

COPENHAGEN Municipal Corporation recently voted £173,300 for ex- 
tensions of the municipal electricity works. The contract for the plant 
has been placed with a Swedish firm, which will supply a 10,000 kw. 
turbo-generator and throe boilers. l 

The ARGENTINE BOARD oF NATIONAL SANITARY WoRKS has been - 
authorised to purchase from Messrs. Alsina y Cagnoni a 5-ton motor 
truck at $11,865 m/n (about £520). The same Board has also received’ 
authorisation to acquire at the same price from the “ A. E.G.” Electricity 
Compiny a motor truok of 5-6 tons capacity. 

The St. PoLTEN-MARIAZELL (AUSTRIA) electric railway, which was 
recently equipped bythe Austrian Siemens Schuckert Co., is over 56 miles 
long and the gauge is 30in. The greatest gradient is 27 per cent. : 
Current is supplied at 6,000 volts (25%). The weight of the locomotives 
is 47 tons, and each is fitted with two250 H.p. motors. The n-rmal 
speed is 35 km. per hour, and the normal tractive effort of cach locos 
motive 3,800 kg. 


Miscellaneous. 


We ave g'ad to ‘hear that the ever-welcome annual, “ Winters Pie,” 


Swill be published on the 18th inst., and, judging by the list of eminent 


authors and artists wno have contribute to its pages, it will come as a 
cheery gleam to those on active service, in hospitals and camps, or at 


hom, *“ Winter's Pie” is published at 6, Great New-street. London, 


L.L., adas obtainable at all booksellers and bookstalls at 1s. 6d. net. 

The Glasgow Branch of the Association of Engineering and Ship- 
building Draughtsmen recommend the association, as a national policy, - 
to reject the Whitley scheme for the control of industry. The reasons 
for this attitude are that it gives the workers no real control over the 
industry, and thas the formation of an Industrial Council will in no way 
lead to the desired goal—namely,*the complete control cf the various 
industries by the workers engaged therein. 

The Mercantile Marine Service Association recently suggested to the 
Government the necessity for the installation cf wireless apparatus on 
coasting vessels, but the Admiralty replicd that there were objections . 
to extendit g the Defence of the Realm Act to vessels belcw 1,600 tons. 
The Admiralty would. however, welcome any action which might be 
taken by shipowrers to instal wireless telegraph apparatus in puch of 
their vessels as were not covered by the Regulatior quoted on board for 
which accommodation could be found for a wireless office and the 
necessary operators. 

In a written reply to a recent question in the House of Commons, . 
th- Minister of Labour stated that NATIONAL JOINT [INDUSTRIAL COUNCILS 
had been established in 17 industries, and each had held one or more 
full Council meetings. In a number of other industries the Miristry of 
Labour was giving assistance in the setting up of Ccuncils. The Govern- 
ment had approved a scheme dealing with the application of the Whitley 
Report to the industrial establishments of the Government, and steps - 
had been taken to place the scheme before the. Trade Unions and De. - 
partments concerned. 
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Tenders Invited and Accepted. 


WARRINGTON ELECTRICITY AND TRAMWAYS COMMITTEE invites 
tenders for Underfeed Mechanical Stokers. Specifications from the 
Engineers, and tenders to the Chairman by noon Nov. 19. j 

WALSALL Corporation require tenders by Dec. 5 for supply and erection 
cof SUWUkw. retary converter equip ent. Specification from the Manager 
-of the electricity department. 

MaNcuester Electricity Committee requires tenders by 10 a.m 
Nov. 29 for the supply and crection of three-phase 6,600-volt Switchgear: 
Specifications, &c., from Mr. F. Ẹ. Hughes, Town Hall, Manchester. 

The Great NORTH OF SCOTLAND RAILWAY COMPANY requires tenders 
by 10 a.m. Nov. 2] for 6 or 12 ponths,’ supply of telegfaph materials, 
rubber goods, belting, castings, &c. Forms of tender from the Stores 
Superintendent, 80, Guild street, Aberdeen. . 

The SLIGO, LEITRIM & NORTHERN RAILWAY CoMPANyY require tenders 
‘by 10 a.m. Dec. 1 for 12 months’ supply of stores, including electric 
telegraph materials, metalx, leather belting, &e. Forms of tender 


from the Secretary, Enniskillen. 


‘Vhe TYNE [MPROVEMENT COMMISSIONERS require tenders by Nov. 21 
for 6 months supply of incandescent. lamps, are lamp carbons, castings, 
ironmongery, rubber goods, oils, &e. Forms of tender from the Manager 
and Secretary, Bewick-street, Neweastle-on-Tyne. 

The UNION or SOUTH AFRICA TENDER Boarp iequire tenders by 
3pm. Dec. 18 for 800 verds underground telephone cable (paper 
insulated, lead sheathed, 306 twin conductor.) ard 800 yards ditto 
(204 twin conductors). Forms of tender, &c., from the Ccntroller of 
Post Office Stores, Palace cf Justice, Pretoria, cr the District Stores 
Clerks, Capetown, Jchannesburg, Darban, de. 


Leek URBAN CoUNCIL has placed an order for the supply of a 310 H.P. 


horizontal gas engine for the electricity works with the National Gas. 


Engine Company, at £3,300. oe 
’ WOLVERHAMPTON TOWN CoUNCIL has accepted the following tenders : 


Chloride Electrical Storage Company, electric vehicle battery, £145; 


J. Spencer, Ltd., steam pipes, £210; Alley & McLellan, 24 in. slvice 
valve for water-pipe system, £63; Messrs, Gibbons & Company, turbine 
platform, railings, &c., £188, plus £32 for contingencies. 

SALFORD TOWN CouNcIL has accepted the following tenders: Callen- 
ders Cable & Construction Company, 33,000 volt trifurcating box, &c., 
reqwred in connection with bulk supply by Manchester Corporation, 
£394: Ed. Bennis & Company, six machine stokers, £195 cach ; British 
Electric Transformer Company, cne 500 k.v.a. three-phase transformer. 

BaRRow-IN- FURNESS Council has accepted the following tenders : 
Babcock & Wilcox, chequerplates and ironwork for turbo-alternator 
foundations ; F. Braby & Company, feed tank; J. Spencer, Ltd., w.i. 
pipes and fittings ; British Insulated & Helsby Cables, cables ; British 


` ‘T'homson- Houston Company, alterations and additions to e.h.t.switch- 


gear for turbo-alternator ; Ferranti, Ltd., three ironclad e.h.t. switch 
panels ; General Electric Company, meters. 


DERBY CORPORATION has accepted the following tenders: Dempster 
& Sons, electric capstan, £595 ; Babcock & Wilcox, economiser-stokers; 
&c., £4,747; G. & J. Weir, Ltd., turbine-driven feed pumps, £416. 10s. ; 
British Thomson- Houston Company, switcrgeer, £948; E. Morley & 
Sons, boiler foundations, &c., £643; Aiton & Co., steam and water 
piping, &c., £1,974 ; Chein Belt Engineering Company, extension of coal 
bunkers and conveyors £6,000, ash conveyor £295, elevator and bunker, 
£1,520. 


Appointments Vacant and Filled. 


Applications are invited for the position of professor of physics in the 
.Umıversity of Cape ‘i'own. Salary £800 per annum. Applications by 
Jan. L to the High Commissioner for the Union of South Africa (3z, 
.Victoria street, London, S. W.1), from whom particulars can be obtained. 


PorLaR (LoNDoN) Bokover Councit has appointed Mr. L. C. Fem- 
pleman charge engineer at £150 per antum, rising to £185. Mr. H. W. 
Underhill, station electricion, has been placed in grade 52t a selsry of 
£162. los. per annum, rising to £185. 


Mr. J. Townley, works superintendent at the Hylton-roed electricity 
works of Sunderland Corporation, has been appcinted, and has now 
taken up his duties as acting borough electrical engineer to the BARNSLEY 
CORPORATION ELECTRICITY DEPARTMENT. 


Business Items. 

Philip Arthur Newton and Leonard Arthur Newton (at present 
serving in H.M. Army), carrying on business as Newton & Son, patent 
agents, 6, Bream’s-buildings, London, E.C. 4, have disselved partner- 
ship. Debts by Mr. P. A. Newton. 

Messrs. Watson & Sons (EF lectromedicel), Ltd., have issucd their 
Bulletin 18a, which deals with high-tension transformers and retating 
rectifiers. 

Mr. W. Holehouse, maneying director of the Davenport Engineering 
Company, Ltd., has severed his connection with the company, and hes 
commenced business a4 21, Morley-street, Bredford, on his ewn eccount, 
to design and menufacture special cooling plant tor lerge turbines, 

Automatic & Electric Furnaces, Ltd., have recently issued Nos. 3 
and 4 of their Heat ‘l'reetment Bulletins. No. 3 gives several examples 
of the articles now being hardened by their process, and No. 4 deals 
with the effect of tempering on w.oter-quenched gauges, snd conteins 


„instructions for using the Wild. Barfield furny.ce. 


- 


’ 


Companies’ Meetings and Reports, &c. 


The directors of the WEST AFRICAN TELEGRAPH Company, LTD., 
have declared ar interim dividend at the rate of 4 per cent. per annum 
for the half-year to June 30 last. pn > ee 

Ar interim dividend of 2} per cent. (fd. per share) has been declered 
on the shares of the INDIAN ELECTRIC SUPPLY & ‘TRACTION COMPANY, 
Lro., for the past half-year. 

‘rhe direstors of the ANGLO- PORTUGUESE TELEPHONE COMPANY have 
d'elared an interim dividend of 3 per cent., less tax, on account of the 
year 1918. | 

The City or Buenos. AyRES Tramways Company has declared a 
dividend of Is 3d. per share (being at rate of 5 per cent. per annum), 
less tax, for the three months to Sept. 30. 


The income of the MONTREAL TRAMWAYS Company for the year ended 
Jane 30 was $5,526,796, against $7,725,499 in 1916-17, and $856,449 
wes brought forward. Charges aggregated $5,820,787, leaving profits 
of $552,458. 

The directors of the West INpia & PANAMA TELEGRAPH CoMPAyy 
announce the payment on the 28th inst. of the following interim divi- 
dends for the six months to June 3), 1918: 6s. per share on the first and 
second preference shares, end 6d. per shere on the ordinary shares, 
tax free. 


The directors of STOTHERT & Pirt, Ltn., have declared a dividend 
for the past year of 10 per cent. (2s. per share), tax free, on the ordinary 
shares. Asum of £5,00) has been placed to reserve ; £2,579 in redaction 
of premises; £2,099) written off drawings and patents, £2,000 toa 
fand for pensioning old employees and £11,394 forward. 

The direetars of the NORTH METROPOLITAN ELECTRIC POWE SUPPLY 
(Company have convened an extraordinary general meeting for the 
26 inst., for the purpose of considering and pyssing a. resclution aut horir. 
ing the company to reise the remaining urissued portions of the capital 
(£259,980) by the issue cf preference shares ranking pari passu with 
those existing. = 

The report of the City oF SAN PAULO IMPROVEMENTS AND FREEHOLD 
Linp Compasxy for the year ended Dec. 31 last states that at the end 
of the year 1,660 metres of tramwey lines were laid and 785 metres of 
electric lighting mains. The Armour Company of Brazil is constructing 
x large picking factory close to one of the company’s properties. 
which will employ several thousand workp2ople, and negotiations are 
proceeding for the construction of reilroad and tramway connections and 
sidings. f 

The report of the Manaos TRAMWAYS & LIGHT Company for the year 
ended April 30 last states thet the gross earnings from all departments 
were £122,495, compared with £120,387, while operating expenses in- 
creased from £82,511 to £84,003. The net operating revenue increased 
from £37,876 to £38,492. After providing for debenture interest, sinking 
fund, interest on loan, London office expenses, &c., the balance is £10,564. 
The directors have placcd to renewals reserve £5,000, leaving £5,664, or 
with £6,292 brought in £11,856, which it is proposed to carry forward. 
he directors consider it prudent to set aside this sum to provide for 
future renewals, which are practically impossible at present owing to the 
difficulty of obtaining the necessa. y materiels. 


Details of the proposed revision of the capital of the BRITISH WESTING- 
HoUsE ELECTRIC & Mro. Company will be laid before shareho!ders on 
"uosday next. ‘ihe directors propose thet the Company be empowered 
to form subsidiary undertakings at home and abroad. The capital will 
be increased to £6,395,000 by the creation and issue of 5,000,000 ordinary 
shares of £1 each, which, after an 8 per cent. non-cumulative dividend 
has been psid on the 685,099 preference shares of £2 each, will rank for 
3) per cent. non-cumulative, before the deferred shares. After the latter 
have been paid, 7} per cent. ordinery shareholders will receive the balance 
of profits. The Board's fees are to be fixed at £11,000 a year, excluding 
the mane.ging director and looe! boards. 

“he disposable brlance of the UNITED ELECTRIC TRAMWAYS OF 
Caracas for the year ended June 30 (including £1,899 brought forward) 
ws £19,194. The directors recommend a dividend for the year at the 
sime rate as last year—namely, 7 per cent. (less tex)—end to carry 
forwsrd £7,294.‘ The gross receipts of the local company (the whole 
capital of which is owned by this company) were Bs! ,557,644, against 
Bs 1,425,756; operating expenses Bs766,225, ageinst Bs753,524, net 
receipts being Bs791,419, against Bs672,231. which at exchange of 2525 
equals £31,343, egainst £26,623. After adding Bs539,809 brought in, 
providing for mortgage interest, setting aside Bs20,009 to reserve and 
renewel funds, and paying a dividend amounting to Bs483,869, the local 
company carry forward the same amount as lest year. 


For the past year the protit of the Cape Electric Tramways, Ltd., wa> 
£88,512, and after providing for debenture interest, redemption cf 
debentures, and crediting amount brought forward, the net balance iS 
£42,391. From this amount the reserve fund has been credited 
with £12,000, leaving £30,391, out of which the directors recommend a ` 
dividend of 5 per cent. on the ordinary share capital, leaving £5,830 to be 
carried forward. During the ycar 26,444,465 passengers were carried. 
the earnings being £264,137, against 23,752,016 passengers and £23] ,10» 
in 1916-17. The increase in the traffic receipts on both the Cape Town 
and Port Elizabeth systems has been more than maintained, and shows 
a substantial increase on the previous year. The high cost of supplies 
and the further rise in wages, have not permitted. any reduction in the 
ratio of the working expenditure, but the profits earned on account of the 
heavier traffic show an increase of £8,420. 
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Notes. 


Demobilisation. 


ONE of the greatest problems; and one of the most urgent, 
which is immediately before us is that of demobilisation of 
the Army, excepting such part as may be required to be kept 
on & permanent basis. It may, perhaps, be said that a 
certain proportion of the demobilisation, and even a large 
part, 18 not very urgent, and cannot, in fact, be carried out 
for some time to come. What may, however, be described 
as the smaller portion is extremely urgent. .We all remember 
the importance that was attached to the first 100,000 which 
KITCHENER demanded in the first days of the war. It may 
be said that the first 100,000 of demobilised men are of equal 
importance at the present moment for our industries. It 
_ Will be impossible for us to begin seriously to get to work until 

certain classes of men are released. These are more par- 
ticularly pivotal men, upon whom the employaient of large 
numbers of less skilled men depend. A pamphlet has just 
co ue to hand, published by the Ministry of Reconstruction, in 
which the urgency of the problem is fully admitted, and the 
desire is expressed that the work should be carried out as 
rapidly and as equitably as possible, There are probably, 
however, large numbers of people who have no conception of 
what demobilisation really ‘ieans, or the magnitude of the 
problem. With the best intentions in the world, some milliens 
of men cannot be demobilised in a very short time. If there 
Were no other difficulty, that of transport alone would ‘be 
sufficient to set a limit. Nevertheless, it is clear that a creat 
deal can be done, and done quickly, to relieve our industries 
at the present time. We think, for example, that, without 
being unfair to those who have served a considerable time, 
those men who were exempted until quite recently for business 


reasons might well be discharged immediately. More than ` 


usual consideration should also be given to those who left 
one-man businesses, and who have suffered special hardship 
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_ larly the Power Company on the North-East Coast. 


through their country’s demands. The pamphlet before us 
is clearly written, and will do much to clear up the position 
when placed in the hands of men in the ranks. There appears, 
however, to us to be one omission. There is no indication of 
what an employer should do who wishes to get back one of 
his employees with the least possible delay. There should 
surely be some machinery through which the employer could 
apply, apart altogether from the routine applications made. 
by employees themselves. | 


—_— Gee 


The Allocation of Plant by the M.M. 


Durine the past four years there have been extensionsfof 
plant at many electricity supply stations, but owing tofthe 
very large demand in other directions such extensions were 
necessarily restricted, and the matter was placed in the hands 
of the Director of Electric Supply at the Ministry of Munitions. 
It is common knowledge that dissatisfaction at the result | 
has been expressed by some municipal undertakings, it being 
felt that company undertakings were favoured, more particu- 
Colour 
was, no doubt, given to this view by the fact that both engin- 
eers who have held the position of director have been asso- 
ciated with this company. This feeling of discontent culmi- 
nated recently in a circular issued by the Council of the In- 
corporated Municipal Electrical Association to members of 
Pa:liament. In tbis circular the somewhat curious statement 
was made that the Association represents practically the 
whole of the electricity supply undertakings in Britain, and 
there was a request that impartiality should be shown in- 
deciding future applications for plant. In our present issue 
we are able to publish some official figures relating to this 
subject, and for the first time it Will become public knowledge 
what an enormous expansion there has been in our power . 
stations during the war. From this statement it appears 
that the total plant at June 30, 1914, in stations extended 
since that date, was 851,756 kw., and this has been increased | 
by authorising 969,525 kw., some of which is still i progress. 
This does not include 50,000 kw. sanctioned for Sheflield as 
soon as the linking-up scheme with Rotherham is signed. 
The important poini, however, is the comparison between what 
has been done for municipalities and for companies respec- 
tively, more particularly for the North-East Coast. From 
these figures we think that there is very little ground for the 
complaint which has been made, though it is easy to under- 
stand that a feeling of dissatisfaction can arise when restric- 
tions are necessarily in force and when it is not publicly known 
what is being done in other directions. 


FE 


Dick, Kerr & Co. 


At the annual general meeting of Messrs. Dick, Kerr & Co., 
Ltd., last week the Chairman disclosed a progressive policy 


similar to that followed by several other undertakings, and 


having for its object the strengthening of the Company's 
position so as to afford adequate manufacturing facilities for 
some years to come. With that aim in view there has been a 
consolidation with the organisations of Willans & Robinson 
and the United Electric Car Co., and an alliance has 
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also been formed with- Siemens Brothers & Co. Owing 
to the fact that there is very little competition between 
Messrs. Dick, Kerr & Co. and the last-named firm, the 
combination is likely to be very advantageous. As is well 
known, Messrs. Siemens Brothers manufacture all kinds of 
cable, telephones, instruments, dynaiios and motors, while 
Messrs. Dick, Kerr & Co. have specialised in apparatus for 
railways and tramways, steam turbines and the larger classes 
of electrical machinery. Consequently, the one company is 
largely complementary to the other. To enable the largest 
class of electrical work to be manufactured, Messrs. Dick, 
Kerr & Co. have entered into an optional agreement with the 
Coventry Ordnance Works, Ltd., with a view to utilising these 
works, which are at present engaged on war equipment, but 
which will be very suitable for the heaviest work required in 
electrical engineering. From what has been said it will be 
gathered that Messrs. Dick, Kerr & Co. will be in a very strong 
position in the immediate future. 
poate: 

: The Kelvin Lecture. 

Ix our present issue we are now able to give a short account 
of the Kelvin Lecture delivered by Mr. LLEWELLYN ATKIN- 
son. The Lecture is lengthy, and under present restrictions 


we are only able to give a very brief sketch of the ground, 


that it covers. The subject taken was the “ Theory of Electric 
Engines.” and this was considered on the lines of the familiar 
Carnot cycle in theory of the steam engine. A large number 
of cases were taken, either electrostatic or electromagnetic, 
and it was shown that the theoretical efficiency, neglecting 
such losses as those due to the resistance of conductors, was 
generally either one-half or unity. Whether this treatment of 
the subject will lead to useful practical results we must leave 
for future developments to demonstrate. It may well be, 
however, that if, as Mr. ATKINSON remarks, one-tenth of the 
energy which has been given to the development of the 


magneto in this country during the last four years had been 


given to the dévelopment of an electrostatic generator ‘a useful 
result might very possibly have been obtained, and a machine 
which would, have been much cheaper and simpler. We have 
seen an electrostatic generator which was designed for this 
very purpose, and which certainly gave interesting results ; 
but, unfortunately, there ate limitations to the quantity of 
electricity so generated which introduces difficulties. Pos- 
sibly this may yet be eliminated. In any case, there is no 
question that it is often an advantage to go back to the fun- 
damentals of a subject, to disregard the superstructure which 
has grown upon them, and to see whether our ideas are as 
clear as they should be on the theories we have assumed, or 
at least that we have often taken for granted without reinves- 
tigation. We are apt.to grow up with ideas which, although 
perfectly correct at the time we received them, are rendered 
invalid by later developments, and they then become a source 


of weakness instead, of strength. . x 


pe eee 
Electric Appliances at Sea. 

In his inaugural address before the Scottish Local Section 
of the Institution of Electrical Engineers, Mr. J. F. NIELSON 
recently gave an interesting summary of the applications of 
electricity at sea, The achievements of wireless telegraphy 


are common knowledge; electric motors are widely used for - 


auxiliary machinery; electric ship propulsion, at least for 
battleships, appears to have a future. In addition, electric 
_ welding has made great strides during the war, while there are 
many special appliances, such as the gyro-compass, which 
are invaluable when conditions of cost are not insuperable. 
We feel sure, however, that the possible applications of elec- 
tricity at sea are by no means exhausted, and we are somewhat 
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surprised that in one field—electric cooking—greater progress 
has not been made. The growth of electric cooking naturally 
pre-supposes an electrical supply, and no doubt the cost is also 
a consideration. Anyone who has read an account of a storm 
at sea must have been impressed, by the difficulty of continuing 
cooking in the ordinary way in view of the violent motion of 
the ship and the liability of the extinction of the galley fires 
by stray waves. To men facing such severe exposure it is a 
great handicap to be unable to obtain hot drink and food. 
We think it would be worth consideration whether electric 
cooking could not be more freely utilised ds a supplementary 
process, as if would naturally not be subject, to the same 
extreme dithculties in the event of rough weather. 


ee 


Federation of British Industries.—The Federation has 
passed resolutions of homage and congratulation to the King, 
of appreciation to the forces, of thanks to Mr. Llovd George, 
and of hearty appreciation to the staffs and workpeople of 
manufacturing and business establishments on the occasion 
of victory. 

University College Engineering Society (London).—The 
University College Engineering Society (London) is holding 
two meetings, on November 22nd and November 29th. At 
the first of these a Paper will be read by Mr. E. N. Varian on 
“ Agricultural Machines `; and at the second a Paper by 
Mr. H. S. Kleinberg on `“ Industrial Reconstruction.” 


Nobel Prizes.—The Swedish Academy has awarded the 
Nobel Prize for physics for the year 1917, m reserve from 
last year, to Prof. C. G. Barkla, of Edinburgh, for his dis- 
covery of characteristic Röntgen rays in elements. The prize 
in physics for 1918 and those in chemistry for 1917 and 1918 
have been reserved. 


Royal Institution.—The ninety-third illustrated Christmas 
Course of Juvenile Lectures will be delivered this year by 
Prof. D'Arcy Thompson, C.B., F.R.S., his title being “ The 
Fish of the Sea.” The subjects are as follow: Jelly-fishes, 
Tuesday, Dec. 31; Star-fishes, Thursday, Jan. 2; Cray- 
fishes, Saturday, Jan. 4; Cuttle-fishes, Tuesday, Jan. 7; 
The Herring-fishery, Thursday, Jan. 9; The Whale-fishery, 
Saturday, Jan. 11. The Lecture hour is 3 p.m. 


Standardisation of Railway Equipment. —In the report 
of the Advisory Council of the Ministry of Reconstruction it is 
recommended that the standardisation of wheels, axles, wheel- 
centres, tyres, running gear, draw gear, buffing gear, bogies, 
brakes and under-frames be dealt with immediately by the 
Engineering Standards Committee, on which all interested, 
including private builders and makers of materials, should be 
represented, and that when such essential parts have been 
standardised the adoption of the standards should be gradually ° 
enforced. In view of the difficulties of standardising complete 
locomotives and other rolling stock under existing circum- 
stances, they recommend that a committee be formed to 
investigate the existing conditions of structural gauges and 
clearances of the British railways and similar conditions. 


The Transatlantic Cable Service.—In ` The Times ` of the 
14th inst. Mr. H. J. Learoyd, London Correspondent of the 
Philadelphia “ Public Ledger,” suggested that, in the interests 
of Anglo-American information and mutual understanding, 
no time should now be lost in multiplying the Atlantic cable 
services, which have so utterly failed recently to meet even 
urgent demands. There was no probability that present 
existing facilities would ever again meet requirements. B 

In a communication in the following issue of * The Times 
Mr. Charles Bright stated that it was only by a material 
multiplication of the existing cables that a more uniformly 
expeditious and cheaper service is practicable. The present 
lines were congested with traffic for certain periods, and as 
things stood, if the rates were reduced, the congestion would 
become worse confounded. 
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Institution of Engineers and Shipbuilders in Scotland.— 
The report of the Council af the Institution of Engineers and 
Shipbuilders in Scotland for the session 1917-1918 summaries 
a considerable amount of useful work which is being done by 
various bodies and committees on which the Institution is 
represented. /Special interest attaches to the work done at 
the N.P.L. in the William Froude National Tank, by the 
British Marine Engineering, Design and Construction Com- 
mittee, the British Corporation Technical Committee, and 
the Ship Electrical Equipment Committee. We notice that, 
among other matters, shipbuilding in reinforced concrete, and 
the uses of electric welding in ship construction, and of electric 
casting for steel chain cables, are receiving special attention. 
The Sectional Committee of the Engineering Standards 
Associziion on the gauging of machine parts, as a preliminary 
to Anglo-American conferences, have supplied to America 
full details of the work completed in this country in regard 
to screw threads. 

Institution of Electrical Engineers (Western Area).—The 


25th ordinary general meeting and the sccond meeting of the 


session was held at the South Wales Mining Engineers’ In-- 


stitute on Monday, November ilth. Despite the armistice 
celebrations, the chairman (Mr. H. I. Rogers) had the pleasure 
of presiding over one of the largest attendances at a meeting 
held by this area. Mr. H. I. Rogers, in introducing the presi- 
dent, Mr. C. H. Wordingham, said they were met on a very 
happy occasion, as the old order of things had been reverted 
to. in addition to which they had their estimable president 
with them. The president received a hearty reception on 
rising to give his address. He congratulated the Western Arca 
on their recent acquisition of new territory, and based a 
lengthy address on the work of the Institution. The work 
accomplished during the past cession was reviewed, and his 


proposals for the remodelling of the Institution, having regard’ 


tothe obtaining of a Royal Charter, were listened to with keen 


interest. He also made a special plea for the Benevolent Fund, ' 


and suggested that members when forwarding their subserip- 


tions for the coming year should increase them by the sum of 


ls., this sum to be ear-marked for the Benevolent Fund. If this 
were donethe fund would benefit bva very substantial amount. 


Industrial -Reconstruction Council.—The fifth lecture of 
the series arranged by the Industrial Reconstruction Council 
will be held in the Saddlers’ Hall, Cheapside, E.C.2, on Wed- 
nesday, November 27th. The chair will be taken at 4.30 by 
the Right Hon. J. H. Whitley, M.P., and a lecture on * Labour 
and Industria] Development ” will be delivered by Mr. Ernest 
J. P. Benn, C.B.E., Chairman of the Council. Applications 
for tickets should be made well in advance to the Secretary, 
I.R.C., 2and 4, Tudor-street, E.C.4. 

In view of the success which has attended the fortnightly 
conferences and discussions now being held by the Council, and 
the universal demand for their continuance, a second series 
has been arranged for January, February and March of next 
year. They will be held on Tuesdays, as before, in the Hall 
of the Institute of Journalisis, at 6 p.m. The first, under the 
title of ‘‘ Reconstruction or Restoration ? ” will deal with the 
general principles which should guide us during the difficult 
transition period, and will be opened by Major H. J. Gillespie, 
D.S.O., on January 14th. The other meetings will discuss 
“The Workers’ Interest in’ Costing,” “ The Place of the 
Merchant in British Industry,” “ Welfare Work,” “ Wages 
and Conditions of Employment in Relation to Future Industrial 
Prosperity,” and “ Industrial and Educational Reconstruc- 
tion,” the opening address in each case being delivered by 
Mr. A. Webster Jenkinson, F.C.A. (Controller of Factory Audit 
and Costs), Sir Cherles McLeod (chairman of the Imperial Com- 
mercial Association), Miss Newcome (secretary of the Central 
Association of Welfare Workers), Captain James O'Grady, 
M.P. (secretary of the National Federation of General Workers), 
and Mr. F. W. Sanderson, M.A. (headmaster of Oundle School). 
No tickets will be issued, but all those who intend to be present 
are asked kindly to inform the Secretary, I.R.C., 2 and 4, 
Tudor-street, E.C. 4, who will be glad to send a full prospectus 
of the series on application. 
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Obituary. 


The Hon. A. E. Gatuorxe-Harpy.—The death of the Hon. A. E. 
Gathorne- Hardy, one of the Light Railway Commissioners, occurred on 
the l5th inst. at the age of 73. 


D’Asapie D’Arrast.—The “ Review of the River Plate” records 
the death of Mr. D'Abadie D’Arrast, who was intimately connected with 
the development of the city of Cordoba where he initiated the Electric 
Light & Power Company. He was also the promoter of the Cordoba 
Electric Tramway Company and of many other important public works 
there. 


DEATHS ON ACTIVE SERVICE.—The following deaths are reported :— 

Lieut. Douglas Stephen Corlett (Royal Fusiliers), aged 21, elder son. 
of Mr. G. S. Corlett, electrical engineer, Wigan, has died of wourds in 
hospital at Rouen. 

Major F. A. Robinson, M.C. (with bar), (lank Batt.). formerly ir the 
electric light departmert of the India Rv bber Compa y, was killed ir: 
action on Nov. 4. He was the son of Commander F. W. Robinsor. of 
the submarine department of the India Ri bber Company. 

Lieut. J. H. Clark (R.A. F.), formerly on the outside construction staff 
of the British Thomson- Houston Company, has been killed in a fiving 
accident. 7 

Pte. A. S. Webb (Leicester Regt.), formerly in the employ of Messrs. 
Willans & Robinson, has been killed in action. 

The deaths of Pte. F. Garner (Royal Warwickshire Regt.). formerly 
employed by the B. T.-H. Company, and Pte. H. Horsley (Manchester 
Rext.), formerly an apprentice with the same company, are also reported, 

Pte. G. A. Dickinson (E. Lanes Regt.), formerly emploved by 
Messrs. Dick, Kerr & Company, has alse died in action. 


' 


Personal. 


Mr. F. L. Wright, late of Quead, Ltd. and Messrs. Tyler & Freeman 
has been appointed a director of Napier- Kimber, Ltd. 


Dr. Martin O. Forster, F.R.S., 1).Se., has been appointed director of 
the Salter's Institute of Industrial Chemistry, 

The town clerk of Ilkeston, Mr. F. S. James. has been appointed 
secretary of the Board cf Trade Tramway Committee. 


The Council of the University College of South Wales and Monmouth- 
shire has conferred the title of Emeritus Professcr of Ex perimental 
Philosophy on Dr. E. H. Griffiths on his retirement from the principalship 
of the College. 


Arrangements for the Week. 
FRIDAY, Nov. 22nd (to-day). \ 
PHYSICAL SOCIETY. 

d p.m. At the Imperial College of Science, Imperial Institute-road 
South Kensingtor, Lo.don, S.W. Paper on “ Cohesion,’ 
by Dr. H. Chatley. Also the following Papers by Mr. 
A. Campbell, B.A.: “ Note on the Linguistic Nomen- 
clature of Scientific Writers’; “ A Method of Comparing 
Tuning Forks” ; “ Low-Frequency Microphone Hummers” ; 
and ‘‘ A Simple Tuning Fork Gererator for Sine-Wave Alter- 
nating Currents.” 

INSTITUTION OF ELECTRICAL ENGINEERS, STUDENTS’ SECTION. 

7 p.m. At King's College, Strand, London, W.C. Paper on 
“The Permeability of Faintly-Magnetic Materials," by Prof. 
E. Wilson. 

SATURDAY, Nov. 28rd. 
MANCHESTER ASSOCIATION OF ENGINEERS. 

6.30 p.m. Atthe Grand Hotel, Manchester. Paper on “ Conveyors 
in Relation to Er gineering Works,” by Mr. W. H. Atheiton, 
M.Sc. 

TUESDAY, Nov. 26th. 
INSTITUTION OF ELECTRICAL ENGINEERS, NORTH-WESTERN CENTRE, 

7 p.m. At the Engineers’ Club, Manchester. Paper on “The Use 
of High Pressure and High Temperature Steam in Large Power- 
Stations,” by Mr. J. H. Shaw. 

JUNIOR [NSTITUTION oF ENQINEERS, NORTH- EASTERN SECTION. 

7.15 p.m. At the Mining Institute, Newcastle-on-T yne. Paper or 
“ Boilers, Coal and Gas Fired,” by Messrs. E. F. Oakford and 
S. H. Moore. - 

WEDNESDAY, Nov. 27th. 
INSTITUTION OF ELBCTRICAL ENGINEERS, Socrx MIDLAND CENTRE, 


4 


7 pm. At the Birmingham University, Edmund-street. Birming- 
ham. Paper on“ High Pressure and High Temperature Steam 


in Large Power-Stations,” by Mr. J. H. Shaw. 
FRIDAY, Nov. 29th. 
JUNIOR INSTITUTION OF ENGINEERS. 


7.30 p.m. At 39, Victoria-street, London, S.W. 1. 


Social Evening. 
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Electric Furnaces in Metallurgy. 


THE HEROULT FURNACE. 
(Concluded from page 540.) 


NATURE OF THE LoapD. 


E The loaa taken by a single electric furnace is necessarily fluc- 
‘tuating, and full power is taken for about half the time the 
furnace is in operation. This is due to the fact that more power 
is required during the melting period than during the subsequent 
refining. The character of the load is well shown by Fig. 8. This 
is reproduced from an actual réeord, which we publish through 
the courtesy of Sir Robert Hadfield. It refers to one of the 
battery of 6-ton furnaces in regular operation at the works of 
Messrs. Hadfields Ltd., Sheffield. 


engage w ith the notched wheel H if the current in the solenoid 
rises above or falls below some pre-determined value, and will thus 
cause the arm Z to make contact with the terminals X to the right 
or to the left, as the case may be. The necessary oscillatory 
motion for the pawls is given by gearing which is driven by the 
wheel F. 


In Fig. 10 the solenoid is shown at B. If one of the pawls is 
engaged the contacts «11 and 42 will make contact with the contacts 
7A and 9, seen to the left of them, or if the other pawl is engaged 
contact will be made with Nos. 8 and 9to the right. Every timea 


t 


Kilowatts. 


‘Time (hours). 


‘With all furnaces above 2-tons capacity, the use of automatic 
tegulators is recommended. With smaller sizes the additional 
capital expenditure involved is in most cases considered too high 
in proportion to the cost of the plant to justify their installation. 
These regulators are of the Thury type, which are now made in this 
country .by the Watford Electric Manufacturing Co., Ltd. Regula- 
tion is effected by bringing into operation an electric motor, which 
adjusts the length ” arc. 


py Ale | M4 
E ua 9 © 
a Si a 
petal Ah : 
t, P loa 
BS. A 
N 
i d 
| X 
| | 
E | 


Iria. 9.—THURY REGULATOR FOR ELECTRIC FURNACES, 


One of these ARA as made by the Anglo-Swiss Con- 
struction Co., is shown in Fig. 9 and a diagram of connections 
is given in Fig. 10. As is well known, the Thury regulator depends 
upon an oscillating member which carries two pawls, J, I’ (Fig. 9), 
and these are brought into action by a tappet gear. The latter is 
actuated by the solenoid F. One or other of these pawls will 
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Fie. 8.—RECORD SHOWING THE CHARACTER OF LOAD OF A FURNACE IN CONTINUOUS USE. 7 


contact is made the armature of the electrode motor, of which the 
series field is fully excited, moves round and thus the electrode is 
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Fig. 10.—DIAGRAM OF CONNECTIONS FOR AUTOMATIC REGULATORS 
IN ELECTRIC FURNACE D.C. AUXILIARY SUPPLY. 


adjusted by a step-by-step motion. The controller handle is left so that 
the controller is in the centre or ` regulator ” position, but if the regu- 
lator is not working, hand regulation can be effected by turning the 
controller in one direction or the other. Current, supplied to the 
solenoid is derived from a current transformer and part of this i8 
shunted by the load adjusting resistance marked C. Consequently 
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the load at which this comes into action can be varied by altering 
this resistance. š 

Fig. 11 shows the effect of automatic regulation on a ferro-alloy 
furnace. The saving of power shown, apart from the benefits 
obtained by steadier working of the furnace, is of great importance. 

Even with automatic regulation, considerable fluctuations of load 
are often experienced, and it is usually important that these should 
be avoided so as to work at as high a load factor as possible. In 
order to secure this high load factor a master regulator may be em- 


ployed, so that the load on a whole series of furnaces does not exceed 
a certain pre-determined value. 


Master REGULATOR EQUIPMENT. 


The master regulator equipment. consists of a Thury regulator 
of the ordinary type, but fitted with a three-phase instead of a single- 
phase solenoid. Current is supplied to the solenoid from three 
current transformers on the mains, and the regulator can be set to 
work at any desired total current by means of a varying resistance 
placed ‘n parallel with the solenoid. The regulator can operate any 
number of motors, one of which is used with each furnace to be 
controlled. Each of these motors controls three load-adjusting 
resistances. These load-adjusting resistances are in series with the 
load-adjusting resistances on the furnaces, which are in parallel with 
the. solenoids of the furnace regluators. Thus, if the total load on 
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The master regulator is used to prevent these short periods of over- 
loading. The maximum load on each furnace is reduced during the 
period when the total demand of the furnaces would cause an over- 
load ; but as soon as the demand is 1educed by one or more of the 


furnaces decreasing its requirements, the remaining furnaces are no 
longer interfered with. 


For instance, if four furnaces, each of 1,500 k.v.a.' transformer 
capacity, are operated from one station, and it is essential to keep the 
total load down to 5,000 kw., the master regulator would be most 
valuable. As long as the total load was below 5,000 kw., each 
furnace would get the full amount of power called for by the melter ; 
but as soon as this amount was exceeded the master regulator vould 
reduce the load at each furnace. Thus, if the total demand was 
6,000. kw., the master regulator would reduce each furnace by 
250 kw., so that each would receive 1,250 kw. If furnace “A” 
reduced its demand to 1,000 kw., while the other three each still 
demanded 1,500 kw., 
on each furnace by ] 25 kw. The melter on furnace “ A” would find 
then he was getting 125 kw. less than he wanted, and would increase 
his demand until he got it, slightly reducing the amount. of power 
on the other three furnaces. 


The master regulator is not iftended to protect the station against 
sudden overlodds caused A momentary short-circuits. To do this 
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Fic. 11.—RECORDS SHOWING THE ADVANTAGE OF AUTOMATIC REGULATION ON A FERRO-ALLOY FURNACE. 


“ CC” =carbon electrodes were changed. 


the main supply is too great, cach of the motors is operated by the 


master regulator, and additional resistance is put into each circuit 
causing all the furnace regulators to operate the electrode-raising 
motors on the furnaces, and so reduce the total load on the battery 
of furnaces. 

The object of the master regulator is to prevent a number of power 
users,.all of which take fluctuating amounts of current, from over- 
loading a power station. Its most obvious use is in the case of 
electric furnaces. 

With an electric steel furnace melting scrap the ordinary cycle of 
operations is as follows :— 

1. 30 minutes fluctuating load. 

2. 2$ hours full load. 

3. 15 minutes no load. 

l hour four-fifths-two-thirds load 

. 15 minutes one-third load. 

30 minvtes no load. 

Thus each furnace is only taking full load for about half. ihe period 
of operation. 

Where several of these are supplied from one power station, there ` 
may occasionally be periods when all of them are taking their full 
power and putting a heavy load on the station. This period will 
probably be of only short duration, as a number of furnaces are not 


likely to be all at the same stage, and one or more of them will soon 
not use its maximum load. taJ 


“ T ”=furnace was tapped at the time shown. 


a very sensitive instrument would be required, and it would be con- 
stantly increasing and decreasing the loads on the furnaces, and 
causing a great deal of trouble. The regulator is purposely made 
sluggish, so that it only operates when the overload is maintained 
for some time. It is also not made to prevent out of balance on the 
phases, though this could be done by using three separate master 
regulators, each with a single-phase solenoid, instead of one with a 
three-phase solenoid. In cases: when phase balance is of great 
importance the possibility of correction by master regulation is 
of considerable interest. 
ELECTRODES. 


Either amorphous carbon or graphite electrodes can be used The 
conductivity of the latter is about four times that of amorphous 
electrodes, so that electrodes of only half the diameter may be used. 
The chief advantage of the graphite electrode is its small size, and 
the resulting ease of handling. On the othér hand, from the metal- 
lurgical point of view, a large electrode is advantageous, as the arc is 
less localised and a larger area is directly heated. There are 
now four factories in England niking amorphous electrodes, while 
the sole source of graphite is Niagara Falls, With furnaces of 
2 tons capacity, or less, graphite electrodes are usually employed, 
as the amorphous electrode takes up rather a large proportion of 
the roof space, and the comparatively small tonnage required can 
usually be obtained. In normal times the question of relative 
cost will be more vital than it is at present, and unless graphite 
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costs are greatly reduced this type of electrode will be unable to 
compete with the amorphous. 

With regard to electrode holders, it may be said that water-coolers 
are placed around the electrodes on the roof, and the holders are also 
water-cooled. The holders are hinged, and a great deal of experi- 
mental work has been done to obtain a suitable material for their 
manufacture. Owing to the variations in diameter of amorphous 
carbon electrodes, it is difficult always to obtain a good contact, and 
it has been found that the holder now used gives more satisfactory 
results than any of the earlier types. 


x COSTS 


The cost at the present time is difficult to estimate exactly, and - 


varies considerably at different works. The great advantage pos- 
sessed by the electric furnace at the present time is that it can melt 
miscellaneous steel scrap alone without the addition of any pig iron, 
and make a large variety of steel of remarkable purity. 

The main costs are as follows :— | 

o ` 

(a) Power.—This varies from 650 to 800 kw.-hours per ton, 
according to the nature of the serap, the material to be made and 
the efficiency of the stop. 

(b) Labour. —One melter, one helper and one or two labourers 
are employed on the furnace itself. 

(c) Electrodes.—The consumption of amorphous electrodes is 
usually from 30-40 lb per ton, and of graphite electrodes 12-16 Ik. 


per ton. 
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(d) Repairs.—This is not an expensive item. The life of the roof 
varies with the size of the furnace and other conditions between 
80-200 heats, and the banks are fettled with dolomite between the 
heats. 

(e) Other Charges.—Additions, tools, overhead charges, ladle, 
&c., vary greatly according to the class of steel made and the shop 
conditi ions. 

An interesting recent development is the use of an acid lining, 
Owing to the high quality of a large proportion of the turnings now 
available it is frequently unnecessary to refine, and in this case an 
acid lining presents many advantages. The expensive magneaite 
brick is avoided, the roof lasta longer, as it ia not splashed with lime; 
and in the case of foundrics, scrap castings, &c., covered with sand, 
can be re-melted without cutting the lining, as in the case of a basic 
furnace. The furnace can be converted into a basic furnace at any 
time by changing the lining, no othef alterations being necessary. 

The refining of hot metal has so far not been developed in this 
country to the same extent ‘as on the Continent and in America; 
but a large plant is now being erected in Sheffield to refine open 
hearth stecl electrically. 

The future of electric steel in this country depends very largely 
on the cost at which electric energy can be obtained. In fact, this 
is of the most vital importance if the electric furnace is to be adopted 
for the manufacture of steels other than those of a special nature 
Electric furnaces require large quantities of energy, and it therefore 
follows that any pert of the country which can offer electric power 
at really low rates will attract this new industry. 


Electrical Engineering as Taught in American 


: Colleges. 


(Concluded from p. 593.) 
By ALEXANDER GRAY, M.Se., Whit.Soh. 


The work of the computing room in the fourth year consists 
largely of the predetermination of the characteristics of 
machinery and the selection and arrangement of the elec- 
trical apparatus required for power generation, transmission 
and distribution. An induction motor problem is given below 
to which not less than eight computing periods, each of three 
hours, would be devoted. 

Due on May 18th. Second Term, 1917-18. 


IxptcTION Moror DESIGN. 


Course E 21. 


Data: 75 u.p., 440 volts, three-phase, 60 cycle, 720 syn. revs. per min, 
Stator. 
External diameter  .........sececeseeees 33 in 
Internal diameter............s.sseseeeees 26 in 
Frame length  ........cccccceseeeeeceenes 6-5 in 
Centre ducts ......ccccceccccseeeccceceaces None. 
End ducts ceccue cia eteveicasdewerecindaces Two, each 0:5 in. 
Slots per pole cocuiectneeneticedee 12. 
SIZO OES Obreres iae 0-36 in. by 1-6 in. 
(Ond perslot secina res 10. 
Winding: - gasses. A A YY. 
Size of cond. aries css reeves vacievcia dens . O-llin. by 0-22 in. 
IE BAD stave hee aree r NENEA 0-035 in. 
Requirements— 


1. Re-design the stator for a motor rated at 100 H.P., 440 volts, three 
phase, 60 cycle, 720 syn. revs. per min., using the same a at 
for the 75 H.P. machine given above. 
` 2. Design a squirrel-cage rotor to give a starting torque of N 5 times 
full-load torque, with full applied voltage for the 100 H.p. machine. 

3. Design a phase-wound rotor for the 100 H.P. machine ; specify the 
external resistance required to give maximum starting torque, and also 
that for full-load torque with full-load current in the stator. 

4. Fill out a design sheet similar to that on page 402 of Gray’s design, 
and make frechand sketches showing the approximate proportions 
and the mechanical and electrical construction of the machines. 

5. Draw the circle diagram for one of the motors, and tabulate a few 
characteristic values from it. Check the performance data at some load 
with those obtained from the equivalent electric diagram. 

Option— 

Extra credit will be given for an investigation of the performance of 
the machine as induction generator. 

Initiative, resourcefulness and oriqinality, as well as a clear and forceful 
presentation of the results in the report will be given considerable weight 
in the mark. 


Reference : Gray’s ‘‘ Elect. Mach. Design,” Chapters XX VIL-XX XTX. 


The work of the senior laboratory is of a more advanced 
nature than that of the third year. At Cornell University it 
has been found satisfactory to give the student a large number 
of suggestive questions, around which he can write a report. 
Such a set of questions, along with the laboratory instructions, 
are given below for an experiment on the alternator, which 


. experiment will require one hour of study in class before the 


experiment is performed, two afternoons of work in the 
laboratory, and a minimum of 10 hours for the write up. 
Many of the students will prepare what is almost a treatise on 


the subject. 
EKrERIMENT No. 16.—TESTS ON ALTERNATORS. 
Object 

(a) To predetermine the efficiency of an alternator from the total 
losses, including the load losses, and draw the efficiency curves for 100 - 
per cent., and also for 60 per cent. power factor. 

(h) To predetermine the regulation from no-load ba short-circuit 
tests, draw the regulation curves for 100, 80 and 20 per cent., also zero 
power factor, and compare the 100 per cent. power factor curve with test 
curve. 

The following order of procedure is generally followed in practice :— 


1. Make no-load saturation and core loss test. 

2. Find the stray power. loss. 

i 3. Make the short-circuit test, and at the same time measure load 
osses 

4. Draw the no-load saturation curve, also the optimistic and pessi- 
mistic curves for full-load current and zero power factor. 

5. Make the’full-load saturation test ‘at approximately zero power, 
using a svnchronous motor for load. 

6. Take data for regulation curve at 100 per eent. power factor up to 
25 per cent. overload, kee ping exciting current constant. 

NoTE.—When shutting down. keep exc iting current constant and note 
that short-circuit current is practically independent of frequency. What 
is the explanr tion ? 

The following curves must appear in the report :— 


A. No-load saturation. í 

Short circuit. 

Synchronous reactance. 

Optimistic. 

Pessimistic. 

Experimental, zero power factor full-load saturation. 

Computed 80 per cent. power factor full-load saturation both 
leading and layging. 

Computed 20 per cent. power factor full-load saturation both 
leading and lagging. 
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B. Regulation by calculation at 100, 80 and 20 per cent., and zero. 


pore! factor both lagging and leading. Take synchronous reactance 
om actual zero power factor sature tion curve. 
C. Losses against full-load current at 100 and 60 per cent. power factor 


lagging. - 

D. Efficiency against kilovolt-amperes at 100 and 60 per cent. power 
factor lagging. Givé necessary theory and vector diagrams, 
Course E28. EXPERIMENT No. 16. 1917-18, 


QUESTION SHEET ON ALTERNATORS. 

References: Karapetoff, Arts. 558-560, 572-574, 577, 578, 581-583. 

A. Answers should be known before recitation hour. 

1. What are the three important points in the performance of an 
alternator with respect to which guarantees are usually made in contracts 
of sale ? 

2. What are the losses in an alternator ? How is each of these losses 
determined experimentally ? How is‘efficiency obtained from losses ? 

3. An alternator is rated in kilovolt-amperes and the efficiency is 
guaranteed at 85 per cent. power factor. What do vou take for the 
alternator output ? | 

4. What factors affect the regulation of an alternator ? 

5. How are these factors affected by a change in power factor with a 
given kilovolt-ampere output ? ; 

6. Which of these factors has the greatest effect at unit y power factor ? 
Which at zero power factor ? Explain by vectors. 

7. What is meant by “ optimistic ” and“ pessimistic ” limits of regu- 
lation of an alternator ? 

8. What attachment would have to be made to the alternator to make 
it self exciting ? 

9. How would the excitation vary with the current remaining con- 
stant, power factor varying ? l 

10. Why is it not possible to test a 10,000 k.v.a. alternator by input 
output method ? 

l1. If it, could be done, would it be more accurate than by method of 
losses ? 

B. To be taken up in recitation. i , 

I. Give the general theory of the optimistic method of predctermining 
regulation. - 

2. Give the general theory of the pessimistie method. 

3. What is meant by synehronous reactance 7 

4. Are there any methods which sive more nearly correct values than 
either of the above 7 ` : 

® Why docs the synchronous reactance obtained from load test at 
zero power factor differ from the synchronous reactance from short 
circuit 7 : 

6. What ix meant by armature reaction ? 
tion °, 

T. What is meant by strav load loss ? How obtained ? 

S. What excitation loss do you use to meet guarantee in question A3 ? 

9. Why has fhe rotating field construction superseded the rotating 
armature type except for small low voltage machines ? 

C. Answers to the following must be known. 


l. Describe in detail the method of obtaining armature copper loss 
from the short-circuit run. 

2. Is this greater or less than the IPR loss? Why? 

3. In computing copper loss from the short-cireuit run, should the iron 
loss be taken into consideration ? 

4. Having obtained the regulation curve for zero power factor, how 
do vou obtain the regulation for any other power factor ? 

o. How does the predetermined regulation for 100 per cent. power 
factor differ from the experimental regulation ? Give reasons. 

6. In purchasing an alternator, what points in guarantee would you 
be most insi:tent upon having fulfilled ? 

T. Note that regulation at 20 per cent. power factor load is little better 
than at zero power-factor load. 


How does it affect regula- 


- 


8. Alternating-current generators were former!y designed with 6 and. - 


8 per cent. inherent regulation at 100, per cent. power factor. To-day 
very little attention is paid to regulation, and regulations of 15 to 20 per 
cent. are common. What factors have led to this change ? 

9. Why is such poor regulation satisfactory in practice ? . 


D. Other questions of interest :— 

1. Why are delta windings used so little as compared to star-connected 
windings ? 

2. Why are reactances sometimes used in leads from alternating- 
current generators to ’bus bars ? $ 

3. Why are reactances sometimes used in feeders from *bus bars to 
load ? | 

4. Do synchronous motors constitute a more or less favourable load 
foralternating-current generators than induction motors of corresponding 
ratings. 

5. If a turh -generator is guaranteed to mect a rise of 50 deg. by 
thermometer, but on test shows a rise of 45 deg. by thermometer on the 
coil ends, 90 deg. rise by thermo-couple at the hottest part of the coil 
within the core, and 60 deg. by thermometer on the outside surface of 
the core, would vou accept the generator in spite of its failure to meet the 
guarantee by thermometer ? 

6. How should temperature rise be 
turbo.alternatours ? 

1. When two generators are operating in paralel, what holds them 
together? Why is it that two generators connected in series will not 
stay in synchronism unless mechanically connected ? 


specified in contracts for large 
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8. A plant was installed with engine, generator and boiler capacity to 
Operate at 75 per cent. power factor load. Power factor is raised to 100 
per cent. by synchronous motors. but the kilovolt-ampere output is 
unchanged. Will the plant operate satisfactorily ? 

9. Would the instantaneous short-circuit ourrent be the same for a 
given field excitation as was obtained in the short-circuit run ? 


Penalties.—A very elaborate system of prerequisite subjects 
is enforced, so that, for example, a student is not permitted to 
enter the second year physics course until he has passed the 
physics and mathematics of the first year, nor is he permitted 
to take the electrical engineering course of the third year 
unless he has passed the physics, mechanics and electrical 
engineering of the second year. Students who have failed in 
one or more subjects cannot, therefore, graduate on time, and 
considerable care is necessary in the planning of their work, 
so that class advisers are appointed, who see that the students 
do not get into difficulties. Each student has his study card 
checked up by the class adviser, ‘and is not allowed to take 
more or less work than is stated thereon. If a student finds 
that his work is becoming too heavy, and that he wants to 
drop part so as to do the remainder successfully, he has to 
consult with his class adviser asto what part may be dropped. 
No student is allowed to'take less than 17 credit hours per term 
or more than 20 unless special permission is granted by the 
Petition Committee. The pass mark in most colleges is 60 per 
cent., this being the average mark obtained from the class 
examinations and from the mark obtained in the daily recita- 
tions and in the computing room. Three times during each 
term the whole class: record is sent over to the department 
office, and those whose work in one or two subjects would 
indicate that they are not progressing satisfactorily, are called 
before a Delinquency Committee and asked to state the 
reasons why the work is unsatisfactory and what they expect 
to do to get it in shape again. By this means loafing and 
unsystematic study is discouraged. If the student obtains a 
class mark in any subject between 40 and 60 he is given a con- 
ditional mark and allowed to proceed with his work ; but he 
must pass what is called a make-up examination within one 
year after obtaining the condition, and if he fails in this trial 
he has to repeat the work over in class. Any student who 
obtains a mark below 40 is not allowed to proceed with that 
subject. At the end of the term the records of those students 
who have obtained conditions or failures in one or more sub- 
jects is brought up before the Doubtful Case Committee. If a 
student has obtained a condition in more than one-third of his 
work he is put on probation, and if his record is very bad, so 


that the Committee feels that he cannot proceed and do justice 


to his work and to his teacher, he is asked to leave college for 


the remainder of the year and come back and repeat all of his 


unsatisfactory work, In this way he graduates one year later 
than the rest of the men in the class. 

Regular attendance is required at all meetings of the class; 
the roll being taken by having a seat assigned to each student, 
and the names of the students who should be inthe vacant 
seats are noted by the janitor or by an instructor. The 
attendance record is displayed, so that the student may verify 
his record. If the student is absent without excuse from more 
than 10 per cent. of the meetings of the class he is dropped from 
the course, and excuses can be obtained only when a doctor’s 
certificate is shown. Ifa student has a considerable amount of 
sickness, and has done creditable work until taken sick, he is 
given a mark of “ incomplete,” and allowed to make up his 
unfinished work when he can find time. 


The laboratory reports have to be handed in for correction 
within one week of the date on which the experiment was per- 
formed. If this report is unsatisfactory it is handed back for 
correction, for which another week is allowed. A report which 
is one week late has five points deducted from the grade, and 
a report which is more than two weeks late is given a grade of 
zero. | 
The reasons why a student may be put on probation have 
already been stated. No student on probation can represent 
the university either individually or with any student organisa- 
tion either at home or abroad, nor can he take part in any 


~ 
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student activity or hold any class office, nor be a member of any 
athletic team or student organisation. A student is removed 
from ‘probation only by the completion of one whole term of 
satisfactory work. 

These many restrictions will appear rather strange to teachers 
in England, but have been found necessary in order to maintain 
a high order of scholarship, especially when the classes are 
large. Before the war the engineering colleges of America 
were graduating about 4,000 students each Vear, and, in spite 
of the restrictions mentioned, only about 40 per cent. of the 
men who enter the university graduate in the four years. The 
greatest elimination takes place in the second year, when many 
students find that they cannot stand the pace, while others 
decide that they have entered the wrong profession. One of 
the problems of the American colleges is to maintain a high 
average of scholarship by enforcing discipline and still take care 
of the development of the few students of unusual ability who 
do not, as a rule, thrive well under ironclad rules. 


Student Organisation.—It is impossible to discuss the many 
student activities, but the stiident organisation cannot be over- 
looked. In America the undergraduate body is organised 
according to the year in which thev expect to graduate ; thus 
the class of 1920 contains all arts. science. medical and law 
students who expect to graduate in June of that year. Such 
a method of organisation is better than one in avhich the 
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students are grouped together according to the college to which 
they belong, because the engineering student meets young arts, 
medical and law students at the class functions, and begins to 
appreciate that all lawyers are not crooks, that medical men 
are not infallible, and that arts students may be live men even 
although they are studying dead languages. ‘Since the engi- 
neering colleges are generally the stronger numerically, and 
since they take their full sharein athletics and in other student 
activities, there is no tendency on the part of even the faculty 
of the college of arts to consider the engineering student as ar 
educated plumber. Manv of these students do a considerable 
amount of work in the arts college and elective subjects. such 
as psychology, public speaking, English literature, history and 
econorhics, are very popular. — 

The type of instruction just described is typical of that given 
at practically all of the engineering schools ; but there are signs 
that changes may be expected, particularly along the line of 
closer correlation with industry and with the purpose of 
eliminating unsuitable students earlier than in the second vear, 
and also testing and grading students for initiative and judg- 
ment, as well as for their ability to pass examinations. Much 
information on these subjects will be found in the ~“ Trans- 
actions ” and “ Proceedings ” of the Society for the Promotion 
of Engineering Education, and it is hoped that a better under- 
standing of the discussions of this society will have been made 
possible by the information contained in this article. 
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-` Patent La 


Amendment. 


REPORT OF THE COMMITTEE OF THE INSTITUTION OF ELECTRICAL ENGINEERS.* ° 


In what follows we give a summary of a report drawn up by a 
Committee of the Institution of Electrical Engineers on patent law 
amendment. The Committee was constituted as follows: Mr. 
W. M. Mordey (chairman), the President (ex. officio), and Messrs. 
A. E. Cachemaille, S. Z. de Ferranti, J. Hunter Gray, Jchn Gray, 
H. H. Harrison, S. Morse. D. Murray, A. P. Trotter. 

The Committee was formed primarily to consider the 1917 Bill, 
which is to be re-introduced this session in some form, to amend 
the Patents and Designs Act, 1907; but was broadly instructed to 
report on patent law amendment. Full consideration has been given 
to the proceedings at the meeting of members on February 28th, 
called to discuss the Bill, and to certain recommendations received 
from the Committee of the Newcastle Local Section. ® 


Introductory Statement.—It is common ground that invention, as the 
basis of industrial progress, must be encouraged, and, if the reward 
offered by the State takes the form of a monopoly for a term of years, 
such a monopoly must encourage capitalists to assist in developing 
commercially the inventions in which they are invited to take an interest. 
Without capital, few inventions can be developed or even made. The 
progress of invention during the past. 25 years in this country has been 
much less than it would have been if proper encouragement. had been 
given by legislation and otherwise. At no time in the history of this 
country so much as at the present has there been so urgent a need 
or so great an opportunity for placing invention in the most favourable 
condition to help industry, and it is with this conviction that the Com- 
mittee have carefully considered the proposed Bill. They are of opinion 
that every effort should be made to reduce, if not to remove, the number 
of weapons available to people here and abroad for attacking patentees 
who own real inventions, and in many cases have spent much time and 
money on them. 


Patents Moratorium.—Shortly after its formation the Committee con- 
sidered it advisable at once to press on the Board of Trade the need for 
dealing adequately with patents as affected by the war. There was 
much force in the suggestion made by Dr. de Ferranti that a short 
separate Bill was desirable to provide for an automatic moratorium or 
prolongation of patents to meet war conditions. The Committee are 
of opinion that an extension for a period equal to the total duration of 
the war should be granted in the case of patents which were in force when 
the war broke out and are still in force when peace comes; that in the 
case of patents which have expired by lapse of time during the war the 
extension should be for a period equal to that from the commencement 
of the war to the end of the ordinary life of such patents; and that for 
patents, other than war patents, which have been taken out since war 
commenced, the extension should be for a period equal to that between 
the date of application and the end of the war. i 

Advantage was taken of an opportunity presented by the London 
Chamber of Commerce of making a representation on this matter to the 
Board of Trade. The deputation obtained a hearing for the recom- 
mendation by the representative of the Institution of a short Moratorium 
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Bill for Patents. Sir Albert Stanley, in reply, was opposed to any 
extension of the. life of patents, contending that such action would 
amount to making patentees a specially favoured class, who alone were 
not to suffer by the war. And, in any case, he was not in favour of a 
separate Bill. But in recently stating in the House of Commons that 
the Patents and Designs Bill is to be re-introduced this session he an- 
nounced that it would contain clauses dealing with the life of patents, 
the working of which had been prevented during the war. 

The Committee still think it would have been better to deal with this 
matter in a separate Bill. Clause 7 of the Bill, which amends Sec- 
tion 18 of the Act, does not deal with the real difficulty, since the position 
atill is that the extension can only be granted in the case of inventions of 
especial merit as before. The Bill perpetuates the evils of the present 
procedure, which are such that the number of petitions for extension 
presented annually is under 10, and in no year have more than three 
patents heen extended. Something very different is needed to meet 
the war difficulty. No scheme of extension will be effective unless it 18 
simple and inexpensive, and the renewal fees for such extended period 
should be low, for two reasons: (a) The renewal fees will have already 
been paid, generally on unproductive patents, and (b) renewal fees 
involve no appreciable expense to the Patent Office. It is therefore 
suggested that these fees should not be more than £1 per annum. 


COMPULSORY LICENSES AND WORKING OF PATENTED INVENTIONS. 


Clauses 1 and 2.—These clauses are intended to replace sections 24 and 
27 of the Act. Section 24 provided for the granting of compulsory 
licences under certain specified circumstances, and section 27 dealt with 
the working of patented inventiogs. The latter section was introduced 
into the Act to compel foreign owners of British patents to work them m 
this country. It is doubtful if it achieved its purpose in any single case, 
but it became a powerful lever with which foreigners could, and did, 
harass British patentees for some years, as it was obviously to the 


interests of a foreigner to revoke patents belonging to a British subject 


so that he might freely flood the market with imported articles. The 

‘ommittee are of opinion that section 24 of the 1907 Act, with certain 
alterations, would be amply sufficient and much to be preferred to 
clauses 1 and 2 of the Bill. Letters patent properly granted require 
that the invention should be new, should. disclose sufficient invention, 
and should be properly and sufficiently described. If these requirements 
are complied with, it is illogical that the letters patent should be re- 
vocable on the ground of non-working, except with the consent of the 
owner. The only justification for revoking a patent is that it is invalid. 
The possibility of revocation on the ground of non-working is an m- 
centive to blackmailers, and greatly detracts from the value of a patent 
as a security for financial support. 

Even if there were no other complete remedy, which is net the case. 
revocation should not be possible. It would penalise British patentees 
for the faults of foreigners. The same considerations apply to desisns. 

The so-called “abuse of monopoly rights has been during the last 
20 years almost, if not entirely, confined to foreigners, especially Germans, 
who obtained Britis patents and did not work them in this country. 
but held them for the sole purpose of stopping competition, while they 
imported the patented articles. Obviously nothing could suit them 
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better than the right to revoke British patents which interfere with their 
importation. The history of section 27 of the 1907 Act is strong evidence 
of this, as practically most of the applicants under this section were 
foreigners or persons who desired only to import the patented article. 
This matter can be properly dealt with without revocation. 

(In the Report a brief synopsis of this section of the Act is given.) 

The course which the Committee would best like to see is that section 
27 of the 1907 Act should be repealed, and that section 24 of that Act 
should be altered by enacting (1) that the petition should be made to the 
Comptroller of Patents, with appeal to the Court, who would deal with 
it. (2) That the provision enabling the patent to be revoked should be 
canceHed. This, it is believed, would be most in the interests of inven- 
tion and of industry. 


ARTICLES FOR Foop ork MEDICAL PURPOSES. 


Clause VV (Section 38a).—This clause makes it impossible to patent 
articles intended for food or medicinal or surgical purposes, or capable 
of being used for the production of food or medicine or surgical appliances. 

The processes of making foods, drugs, medicines can, however, be 
patented. To illustrate the drastic effect of such provisions it is only 
necessary to mention the following examples of a few of the articles which 
would be unpatentable under the section :— 


l. All new machinery capable of being used in bakeries or for food 
production. 

2. Surgical instruments and apphances of all kinds. 

3. Electric motors capable of being used for driving dentists’ drills, &c. 

4. X-ray tubes and other X-ray apparatus. 

5. Machines and apparatus useful in the manufacture of drugs and 
medicines. 

The provisions of the section will prevent inventors and capitalists 
from developing industries which are admittedly in great need of stimula- 
tion and encouragement, and will tend ta prevent many new develop- 
ments which otherwise would take place after the war. It is difficult 
to induce manufacturers to take up unpatented inventions This 
country is-‘notoriously behind-hand, not only with inventions relating 
to drugs and the like, and surgical and therapeutic appliances, but also 
in their development and manufacture. Practically all the supplies of 
modern articles used in surgery came from Germany and America, There 
is no reason why this industrial development and manufacture should 
not be carried on in this country. Our position in medical and surgical 
acience justifies all the industrial support that can be given to it. The 
framers of the section, in considering its effect from a humanitarian point 
of view, appear to have overlooked the fact that the encouragement of 
invention greatly helps progress. : ; 

This Committee consider that the section should be eliminated from 
the Bill, and suggest that the real objects of the section, so far as it 
relates to drugs and medicines, will be more readily accomplished by 
altering the present Acts relating to Foods and Drugs. In the United 
States of America and the British colonies, and several other parts of 
the whl. no patent restrictions exist on the articles involved such as 
are proposed in the section. 

TERMS OF PATENT AND EXTENSION OF PROVISIONAL TERM, 


The Committee consider clauses 5, 8, 9 and 15 of the Bill embody 
improvements. However, the Committee would prefer that the term 
of patents be 17 years, as in the U.S.A. (instead of 15 years, now pro- 
posed). They recommend that at least the term should definitely be 
made 16 years. The Committee regret that the period within which a 
complete specification may be left, after an application accompanied by 
a provisional specification has been filed, has not been extended. Sec- 
tion 5 of the Act of 1907 reduced this period from nine months to six 
months. With many inventions, especially those relating to compli- 
cated machines and apparatus, the present period of six months pro- 
visional protection is entirely inadequate to allow of an experimental 
machine or apparatus being made or tested. 'The Committee strongly 
urge that there should be a reversion to the old period of nine months, 
with the possibility of obtaining at least three months extension of this 
term on payment of a nominal fee, instead cf one month only, as at 
present. In the United States the law gives the inventor what amounts 
to provisional protection for two years, as the invention may have been 
in public use, or on sale, in the United States for two years prior to the 
date of application for the patent without in any way affecting its 
validity. 

SUGGESTED EXTENSION OF TERM FOR ACCEPTANCE OF COMPLETE 

SPECIFICATION 

The Committee also urge that the time within which after filing the 
complete specification the same may be accepted should be extended. 
Such an extension will be necessary if the provisional term is extended 
to nine months, as suggested above, lf the complete specification is 
filed six months after filing the provisional specification, there may prove 
to be only two months within which the result of a search can be com- 
munivated to the applicant. Lf he resides broad, or is temporarily 
absent from this country., this period of two months is usually insuficient, 
and for the more distant colonies quite insufficient for him te study the 
whole matter and consider what amendment of his specification or claims 
may be necessary, and generally complete the prosecution of his ap- 
plication. 

The Committee strongly recommend that the time within which the 
complete specification must be accepted should be extended as a mini- 
mum to 18 months after the date of application, with the possibility of 
extending this term as at present by three months on payment of a fee 
which the Committee think should be much less than at present. The 
restrictive procedure here as regards extensions compares very unfavour- 
ably with that in cther industrial countries. 
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PATENT TO BIND THE C'ROWN, 


Section 29 of the Act.—The Committee regret that no substantial 
alteration is made in this section by the proposed Bill. Experience has 
shown that the administration of the proviso of the section has in effect 
practically nullified the operation of a patent against Government 
departments, and accordingly inventers have ‘been greatly discouraged 
in their endeavour to produce inventions of national importance. It 
has been found practically impossible for patentees to obtain compen- 
sation for the use by or on behalf of Government departments of their 
patented inventions. In many cases patentees have been asked to 
supply, and have supplied, working drawings, only to find that the latter 
have been distributed freely to their competitors, who have obtained 
most, if not all, of the Government orders for the patented article. The 
patentee has had no effective remedy, and frequently, after voluminous 
and prolonged correspondence with the department in question, has had 
2 There is no method 
under the present legislation whereby the patentee can compel the 
determination of the matters in dispute between himself and a Govern. 
ment department with regard to his patent. Inventors and patentees 
object to the Treasury being practically in the position of purchaser, 
having the right to dictate the amount which shall be paid for the use of 
inventions. The Committee strongly recommend that the terms upon 
which an invention may be used by the Crown shall, in default of agree- 
ment, be decided by the High Court. . 


CANCELLATION OF REGISTRATION OF DESIGNS. 


Clause 14.—The Committee point out that the amendment proposed 
in clause 14 of the Bill will necessitate section 56 of the Act itself being 
amended. Clause 14 proposes that at any time after the registration 
of a design a petition may be presented to the Comptroller for cancellation 
of the registration. Secticn 56 of the Act, however, provides that 
registered designs shall not be open to inspection for a period of at least 
two vears after the date of reyistraticn, except by certain privileged 
persons, and then only in the presence of an officer and on payment of a 
fee, and no copy of the design may be taken by the person making the 
inspection. These restrictions, the Committee believe, would very 
largely nullify the usefulness of the amendment proposed im Section I4. 

Patents of Addition.—-The Committee are of opinion that the proviso 
proposed to he added to section 19 (3) of the Act should be as follows :— 

“ Provided that if the patent for the original invention is revoked 
or lapses for any reason, then the patent of addition shall. if the 
patentee so applies in writing to the Comptroller, become an indepen- 
dent patent,” &e. (to end of proviso). 

The Committee feel that this alteration is more fair to patentees than that 
the matter should be in the discretion of the Comptroller or the Court, 
as proposedir the Bill. 


Patents FEES AND PROFITS OF PATENT OFFICE.. 


The Bill makes no change in the present official fees. The 1907 Act, 
by section 65 and schedule 1, allows maximum official fees of £155 on a 
full term patent, but provides thet lower fees may be prescribed by the 
Board of Trade with the approval cf the Treasury. 

At present the prescribed fees on a full term patent are :— 

On filing provisional specification ..... aent Sel 
Or tiling complete specification laiia O / 


Or on filing a complete specification ......... eee eee 
On sealing of patent ....... 


ee eon tes esenera ters anevraeneeeesrave & l 


Total (four year:` life) ..... PT E E £5. 
Annual renewal fees begin with £5 at the end of the 

fourth year, rise £l a yearto £14 at the end of 

the [4th year. Total renewal fees ............... 95 


Total fees for full term patent .............. eee £1(W) 
In tke opinion of the Committee, these fees are much too high, and 
compare unfavourably with those in many other industrial countries, as 
is shown by Table I. | 


Table T.—Offcial Fees and Terms of Patents in the Principal Countries, 


Fees on 


Gaining apolicatio, | TET™ | Renewal | Total Total 

RAE us one (covered. | fees, | fees. term. 
and grant. | 

| Years. | | Years, 
USA 2 atte: “7 0 0 7 o o Xone 7 17 
Canada .........4 4 0 0 G fs eeo: 12 18 
Sweden oo... 41 2 6 1 . 4017 6 | 42 15 
ltaly n Oe 8-0 e.l § 38 0 0 | H 15 
Switzerland 112 0 1 3 8 0 , 55 15 
France,....... re er 400 l 32 0 0 0 L5 
Norway end 2 57090 | ] , 6 5 0 No 15 
Belgium ........ 1 0 X 0 I O St 1i2 QO 8 ws =0 
el ne eee 5 0 0 4 9 0 0 ia)? i4 
Denmark .... 2 5 0 l 129 19 0 > I32 15 
Austria’ a...an, 218 4. l i62 2 8 | 165 15 
Russia ows) OF EDO l PA 22N 15 
Germany......... 210 0 } ] 262 10.0 265 lo 


eee nee ee a jat a ce ee = -_——_ 


The Committee belicve that low patent fees would lead to a great 
development in invention, and that the country would beretit thereby, 

It is probable that the favourable position occupied by the United 
States as regards inventions is largely due to the fact that patenting is 
cheap in that country—whcere patents are granted fcr their full term of 
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17 years at a cost in official fees of only £7 ($35). There are abort 
73,000 patent applications per annum in the United States, as compared 
with about 27,000 here. And it is to be n: ted that, in spite of the 
smallness of the fees, the U.S. Patent Office is not only self-supporting, 
but yields an average surplus or more than £4C,000 per annum. Although 
the Committee prefer the British system of a short term patents renew: 
able after four years by the paymert of annual fees, and cor sider the 
present fees of £5 to cover the first fo r years of the life of a patent are 
reasonable, they feel very stror gly that the renewal fees are much too 
high. It is submitted that the present system, by which large profits 
are made out of patent fees, is wrong ; that patents should be granted 
at the lowest possible cost consistent with the Patent Office being self- 
supporting ; that the State should tax patents only through the ircome 
tax of patentees, thus taxing only successful inventors; that the en- 
couragement of invention by lowering the cost of patents would almost 
certainly lead to a far greater return in income tax than the loss of revenue 
consequent on lower official fees. 

In the Report a statement is included of the Patent Office finances 
for 1907-1916, showing an annual surplus of £116,344 


Suggested Reduction of Renewal Fees.—The Committee recommend that 
in view of the existing large average surplus of £116,344, the cost or 
patents should be very substantially reduced. This recommendation 
is in accord with the principle set forth in Parliament by the Chancellor 
of the Exchequer, Sir Mickael Hicks Beach, ir 1890—that while patentee? 
should bear the cost of the Patent Office, he did not think the country 
ought to look to the patent system as a permanent source of income. 
It appears to the Committee that the best way to cheapen patemrts would 
be to reduce the renewal fees, leaving the system in all other respects 
unaltered. A reduction of the renewal fees by one-half is strongly 
recommended. This would make the cost of a full term patent :— 


‘Lo grant and sealing (as at present),..........00.0... £5 0 0 
Renewal Tees aotrea caaamay ve nearer ceca adder cat 47 10 0 
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Even in the very improbable event of no increase taking place in the 
num ber of patents applied for, completed and kept up, such a reduction— 
on the basis of the average of the 10 years 1907-16—would still leave a 
surplus of £29,896. Should the effect of the reductior now recommended 
be to produce a considerable surplus, it is suggested that such surplus 
should be used for a further reduction of the renewal feés. It is thought 
probable that in this way it might soon become possible to again rednce 
the upkeep fees by one-half, in which case the frll term fees would be :— 


To grant of patent ..........ccccceceuc sec ccseceeccssesseccs £5 0 0 
Renewal fees.............. mu E pace Rielatentutes . 23 15 0 
TOU): cic cuneate ainewassashsuce Songun aa £28 15 0 


which would still be four times as much as the total fees on a 17 years’ 
patent in the U.S. 


PROPOSED NEW TRIBUNAL. 


The Committee also state their views upon the legal procedure by 
which all disputes ir. volvir g sciertific questions are determined. Recom- 
mendations on this matter have already been made by the Federation 
of British Industries, an ass: ciation which, it is understood, represents 
capital of some £2,500,000,000 sterling. The Committee feel that it is 
due to the industries of the country that there should exist in the High 
Court of Justice a division specially constituted to deal with litigation 
involving scientific and technical questions. During recei t years the 
application of science to industry has become so increasirgly complex 
that such a division is mcre than ever essential. If industry is to flor rish 
to the fullest extent there must. exist machinery for adjudicating effec- 
tively upon actions involving techrical matters, and the Committee urge 
in the strongest manner possible that such machinery should be pro- 
vided. It is probable that more money and mote serious issues are 
involved in patent and other technical questions than in all other actions 
put tcgether. It is in the opinion of the Committee obvious that no 
adequate experience can be gained or proper consideration given by a 
tribunal which does nct give its whole attention tc technical disputes. 


The Effect of Power-Factor on Output of Rotary 
Converters with Reactance Control. 


By R. G. JAKEMAN, B.Sc. 


Summary.—This article is intended to be supplementary to the author's previous article.* 


It deals with the effect of the power- 


factor on the size of the converter: 


When installing rotary converters with reactance control 
a leading current is often required to relieve the generators 
and cables. In this article it wik be shown, however, that if 
a large leading current -is specified the converter becomes 
unduly expensive. 
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Fic. 1(4).— RELATION OF POWER-FACTORS ON H.T. AND L.T. SIDES OF 


TRANSFORMER. 


It will also be seen that the voltage-variation required 
should always be specified within as narrow limits as possible, 
because a slight increase in the range of voltage necessitates a 
large increase in the wattless current. For this reason the 


* THE ELECTRICIAN, Vol. LX XN; p. 191. 


actual maximum and minimum pressures required for any 
length of time should be determined and these should be 
specified as the limits of the normal range. Any pressures 
above or below this range, which may only be required for 
short periods, should be treated in the same way as overloads, 


Power Factor on L.T. Side of Transformer 
a ead. 
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Fre. 1(8).— RELATION of PowER-FACTORS ON L.T. SIDE OF TRANS- 
FORMER AND AT CONVERTER. 


The wire on the field coils and the regulator would be made 
large enough to deal with them, but thev could not be obtained 


for long at the normal temperature rise. 
It was shown in my previous article* that the power-factor 


* Loc. cit. 
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in the armature of the converter is very different from that of the 
high-tension supply. For example, if the full-loa 1 power-factor 
of the high-tension supply is 0-95 leading, and the transformer 
has a reactance-drop of 15 per cent., it is clear from Figs. 1 (a) 
and 1.(b)* that the power-factor-in the armature of the converter 
is 0°86 leading, on account of the magnetising current and 
reactance of the transformer. 

Let us take as an example a shunt-wound converter with a 
voltage variation of 10 per cent. Choosing a reactance-drop 


we Variation. 


ent F 


Ç 


O54 0:92 090 088 
e Full Load Power Factor 

Fic. 2(A)-—REACTANCE REQUIRED FOR SHUNT CONVERTER WITH 
FeLL-LOAD Power-Factrors EQuaL AT MAXIMUM AND Minimum PRES- 
SURES. 


of 15 per cent. we see from Fig. 2(a)t that the full-load power- 
factor at maximum and minimum pressures is 0-955 leading 
and lagging respectively, if these power-factors are specified 
to be equal. This means that at the maximum pressure the 
power-factor in the armature is 0-87 leading, and the effect 
of this low power-factor is two-fold. In the first, place, the 
armature copper loss is considerably higher than it would be 
at unity power-factor, and also the leading wattless current 
must be counter-balanced by extra ampere-turns on the field. 
Consider a six-phase converter rated at 1,000 kw. at unity 


re Variation. 
. ‘p - 
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Fic. 2(B).—REACTANCE REQUIRED FOR CoMPOUND CONVERTER WITH 
WaTTLESS CURRENTS EquaLt aT NO-LOAD AND FULL-LOAD. 


power-factor in the armature, in which the losscs are as high i 


as the tentperature rise will allow and which contains as much 
copper as possible. The particulars are as follows :— 


Voltage 400-440. 

Full-load curient. 2,280 amperes. 

Number of poles 12. 

Number of armature conductors 1,080. 

Resistance of armature 0:05 ohm. . 

Ampere-turns per pole-pair on field 18,000. 

The armature copper loss at unity power-factor is 0-27 times 

the loss as a direct-current machine, or 7 kw. 


mg pg ge i 


* Figs. 1(@) and 1(b) are the centre portions, toa largerscale, of Figs. 
9(a) and (6) in the previous article. 

+ Figs. 2(a),(6) and (c),and Fig. 3 may in some cases be found more con- 
venient than Figs. 5(@) (b) and (c), and Fig. 10 respectively in the previous 
article, and may be used as alternatives. 

t Miles Walker, ‘‘ Specification and Design of Dynamo-electric 
Machinery,” p. 544. i 
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In our case, - 
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however, a8 was shown above, the power-factor in the armature 
is 0-87, so that the copper loss is 0-55 times the loss as a direct- 
current machine (or twice what it was at unity power-factor), 
and therefore the current must be reduced to 1,610 amperes in 
order to obtain the same loss as before. The armature re- 
action caused by the wattless current is 5,000 ampere-turns 
per pole-pair on this new basis, so that out of the 18,000 ampere- 
turns permissible only 13,000 are available for producing flux. 
The voltage must, therefore, be reduced to approximately 
375 volts, in order that the field ampere-turns may not exceed 
the maximum permissible value. We see then that the output 


40 


Per Cent Pressure Variation. 
dS 


0:94 0-92 0-90 
Full Load Power Factor 


„Fra. 2(c).—REACTANCE REQUIRED FOR COMPOUND CONVERTER WITH 
Unity POWER-FACTOR at THREE-QUARTER LOAD. 


of the machine has been reduced to 600 kw.* from 1,000 kw., 
owing to the altered power-factor. 

Hence, in order to keep the power-factor equal at 
maximum and minimum pressures, for the voltage variation 
we are considering, a converteg capable of giving 1,000 kw. 
under the best conditions can only give 600 kw., though, of 
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0-98 4 keg. 092 090 088 0-86 
Full Load Power Factor at Max. D.C.Pressure. 
Fic. 3.—RaTio OF SECONDARY TRANSFORMER PRESSURE TO MAXIMUM 
p.c. PRESSURE FOR Four OR SIX-PHASE CONVERTERS. 


course, with the latter output the size of the commutator and 
slip-rings can be reduced on account of the lower current. 

In order to decrease the size of the converter, therefore, it 
is evident that the leading power-factor must be kept as near 
unity as possible ; but this can only be done at the cost of a 


larger lagging wattless current from the line at the minimum 


pressure. 

Let us take as an example the case where it is specified that 
the power-factor shall be unity on the high-tension side at the 
maximum pressure, and the pressure variation and reactance- 
drop are the same as before. Then the power-factor in the 
armature will be 0-97 leading and the armature copper foss 
0-32 times the lossas a direct-current machine. The current 

* This figure is somewhat low, because the reduced flux decreases the 
iron loss, so that the armature copper loss could ba increased a little for 
the same temperature rise. Morecver, the reduced density in the teeth 


allows a wider slot, so that more copper could be put in the armature ; 
but this on the other hand would make the machine more expensive. 
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must, therefore, not exceed 2,090 amperes. The armature re- 
action is 2,800 ampere-turns, leaving 15,200 ampere-turns for 
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producing flux, which corresponds to 400 volts, so that the 
output is 840 kw. | 

In the first case, in order to obtain 600 kw., a converter 
‘capable of giving 1,000 kw. was necessary, a reduction of 40 
per cent. In the second case, a converter capable of giving 
1,000 kw. would now give 840 kw., so that to obtain the 
same output of 600 kw. a converter capable of 720 kw. would 
be necessary, a reduction of 17 per cent. 

The size of the transformer is also affected, for in the first 
case, assuming 95 per cent. efficiency, the output of the trans- 


600 — Sens 
former 1s ————- —725 k.v.a., while in the second case the 
0-95 X 0-87 
output is . aie =650k.v.a. This also shows a slight re- 
0-95 «0:97 


duction in size. The combined efficiency will be slightly better 
in the second case. 

The power-factor at the minimum pressure in the second case 
may be found from Fig. 4. It has been found above from 
Fig. 2 (a), that if the power-factor is equal at maximum and 
minimum pressures, its value will be 0-955. Choosing the 
curve marked 0:95 in Fig. 4, find the power-factor required at 
the maximum pressure (which is unity in our case) on the left- 
hand ordinate, and follow along the horizontal (the base-line 
in our case) to meet the curve. The abscissa then gives the 
power-factor at the minimum pressure. In our case we find 
0-835 on the curve marked 0-95, so that for 0-955 the value of 


tor at Max. Pressure 


Paver Facton. at ATN Paitr 


Fic. 4.—UNEQUAL FULL-LOAD POWER-FACTORS AT MAXIMUM AND 
MINIMUM PRESSURES. 


the power-factor at minimum pressure is about 0-845 lagging 
on the high-tension side. This corresponds to 0-94 lagging 
in the, armature, so that a current of 1,900 amperes is per- 
« missible which is about the same figure as for the maximum 


- pressure. 
The following is a summary of the above figures : — 
Case 1. Case 2. 
Power-factor on high-tension side at . 
maximum pressure... 0-955 leading. Unit v. 


», minimum pressure . 


Out put Of converter o..ccises tas ceassicaeses 600 kw. 600 kw. 

Output of transformer ............. ce eee ee 725 k.v.a. 650 k.v.a. 

Size of converter in terms of output at 
unity power-factor ..........0.eceeee eee 1,000 kw. 720 kw. 


It will be seen, therefore, that it is expensive to obtain a 
leading power-factor, whilst on the other hand, a large lagging 
wattless current is usually very gbjectionable, so that the 
solution of the problem depends on the capabilities or demands 
othe station in the matter of wattless current. 

If the converter is over-compound wound the large lagging 
wattless current only occurs at light loads, and may there- 
fore be permissible; in fact, it is often specified that the 
power-factor shall be unity at three-quarters of full 
load. To find the wattless current at no-load, it is only 
necessary to divide the difference between the transformer 
pressure and the no-load pressure of the converter by the re- 
actance of transformer and armature. Suppose the no-load 
direct-current pressure is 400 volts. Then the corresponding 
alternating-current pressure is 284 volts. “Let the transformer 
pressure be 312 volts. Then if the reactance-drop is 15 per 


0-955 lagging. 0-845 lagging 
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cent., i.e., 47 volts, and the full-load current is 1,200 amperes, 
the value of the reactance is 0-0039 ohm. The reactance of 
the armature is usually about one-third of this, or 0-0013 ohm, 
making a total of 0-0052 ohm. We therefore have to drop 
812—284 —28 volta in this total reactance, which requires a 
wattless current of 540 amperes. 

A variation in the high-tension voltage is often specified, 
and this has to be allowed for in using Fig. 2(a). Suppose the 


' direct-current variation is 490 to 510, and the high-tension 


variation 6,000 to 6,300, and we have to obtain any direct- 
current voltage within the range at any high-tension @oltage. 
It is evident that as we have to obtain 490 to 510 direct- 
current volts at 6,300 high-tension volts, uf the volts were 
dropped to 6,000 without altering anything else, we should 
obtain 465 to 485 direct-current volts. But we have also 
to obtain 51Q direct-current volts with 6,000 high-tension 
volts. Hence our case is exactly the same as if the 
high-tension volts were constant. at 6,000 volts, and.we 
required a direct-current variation of 465 to 510 volts. 
Therefore by multiplying the percentage variation in 
direct-current voltage by the percentage variation in 
high-tension voltage, we obtain the correct figure tq use in 
Fig. 2 (a). The power factor at maximum and minimum pres- 
sures must then be interpreted as the power-factor at maximum 
direct-current pressure with minimum high-tension pressure, 
and that at minimum direct-current pressure with maximum 
high-tension pressure. 

Erratum.—Line 16, col. 1, page 195, Vol. LXXX. of THE 
ELECTRICIAN, should read “cos@ is the full-load power- 
factor on the low-tension side of the transformer at the maxi- 
mum direct-current pressufe.” 


The Dynamical Theory of Electric 
Engines. 


a 


The 10th Kelvin lecture, before the Institution of Electrical 
Engineers, which was delivered by Mr. L. B. Atkinson, was so com- 
prehensive, and our space iS s0 limited, that we can only give a brief 
sketch of its contents. Mr. Atkinson referred to the desirability of 
bgaring in mind some of the fundamental truths which were pre- 
sented to the world by Kelvin, and he quoted at some length from 
an article by Kelvin in Nichol’s ‘‘ Cyclopedia ° on the mechanical 
values of electrification and magnetism. This treatment provides 
a theory of generators and motors which has not been developed. 


Pe 


—_ 


Capacity 
Fie. l. 


In the case of electrified conductors, the total energy is equal to 
half the sum of the products of the quantity on each conductor into 
its potential. The seat of energy is the dielectric, and if F is the 
electrostatic force and K a constant depending on the dielectric, the 
energy W per cubic centimetre of dielectric is given by 

W=F°K /8n, 
electrostatic units being used. Taking 30,000 volts (about 100 e.s. 
units) per centimetre as the maximum for air, then for air the 
maximum energy is 400 ergs per cubic centimetre, A being unity. 
In the case of mica K is 3 and the gradient may reach 1,000, 000 volts 
per centimetre, so that IV becomes 1-3 » 10° ergs per cubic centimetre. 
or about 1 ft.-lb. per cubic inch. 

By definition, the capacity of a system is c=Q/J’, sO that the 
energy may be expressed in the three following Ways :— 


W=} (QV)=$=(Q?/c)=4>( Ve). 
Mr. Atkinson then described what takes place when coii 
are charged by induction and by contact. Generally speaking. 
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electrification of an insulated conductor from a charged conductor 
results in a diminution of the electric energy, for the total charge 
remains the same while the capacity is increased. The diminution 
of the energy may be wasted as heat or may be recovered as mecha- 
nical work. If this loss is to be avoided, theecharging must be 
effected without altering the capacity, the capacity being subse- 
quently increased while the conductors are in contact. 
Passing to "fon the magnetic energy in a system is given by 


sa] p uH’dr dy dz, or all du dy dz. 


With low magnetising forces, such as H -=5, the energy stored in iron 
js about 2,000 times that in air. “If at any place where the mag- 
netising force is constant’ we allow a piece of iron to replace a given 
volume of air, a certain amount -of energy is converted into mecha- 
nical work, this being the difference between the energy inthe iron 
‘and the air. This amount of work divided by the distance the iron 
has moved to replace the sir gives the average force experienced by 
the iron in moving to the point in question. On this principle the 
attractive force of solenoids and electromagnets may be worked out 
in many instances. 

Motion in the different parts of any such system involve changes 
in the energy contained in the system. There are definite relations 
between the mechanical work done and the ckanges in the energy, 
and thus a complete dynamical theory of electric engines may be 
derived. . The efficiency of such an engine is the ratio in a completed 
cycle of the energy converted into mechanical work to the total 
energy supplied. 

Electric engines may be divided into the three groups : 
static, (2) magnetic, (3) electromagnetic. 

In electrostatic engines a change in capacity may be brought about 
by (1) moving charged conductors in a medium of uniform specific 
sOUCTINE capacity, or by (2) keeping the conductors fixed relatively 


(1) Electro- 


a. Co mai C4 
_ Capacity s- 


to one another and varying the specific inductive capacity of the 
medium. In both these cases there may be the further two cases, 
in which (a) the charge remains constant, and (b) the conductors are 
maintained with a constant P.D. between them. 

These principles may now be applied to consider the efficiency 
of electric engines of the several types. A simple electrostatic 
engine’ will consist of two plates ; the cycle will be as follows: The 
plates at a distance are charged, allowed to approach, doing work, 


discharged and moved apart doing no work The P.D.s are Ve and | 


V,, the capacity Ce and C',, the energy of the system Wa W, at the 

beginning and end of the working stroke, and the mechanical work 

done W. ‘ 
Case (a).—The slates are charged. 


WE Vie See « le A) 


The plates move to a position where C, becomes C). The energy 
becomes 


The energy 


Wet Oe Rok Gee ey 
The mechanical work = is É 


Win= Wy Woh VorCo— VC) o o naa (3) 


$ But the quantity of o Q is constant, so VC is constant, hence 


= Va?Co?/C 3, 30 (3) becomes 
Wn=h(VerCo— VCC =V RC, i] —Co/C, }. 

The plates are now discharged and moved back to the original 
position, no work being done, and the cycle is complete. 

The efficiency 
Vtg L—Co/C yt 2 1 © 
Wo «i gg j C 
This is a quantity which approaches unity as the ratio of the initial 
capacity to the final capacity increases, it being, however, remarked 
that the work done depends on the magnitude of Ce so that in 


practice the ratio must be increased by i increasing C, not by diminish- 


ing Co. 
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Such a case may’ be shown graphically in the same way as the 
pe diagram of an ideal heat engine. 

Case (a) is seen in Fig. 1. Here the ordinates are equal to half the 
squares of the P.D., and the abscissæ are the capacity, so that the 
product or area is 4V°C, or the electrostatic energy. The 
shaded area re presents the energy originally put in electrieally. If 
the capacity now increases, the square of the potential follows the 
line dec, and finally the energy left and lost in discharging the 
plates will be e+, af. The energy converted into meckanical work; 
is given by the asta enclosed between 97, er, and the curved line. 

Case (b) is shown in Fig. 2. Here the plates move, but remain, 
connected to a source of constant P.D., The energy of the initial 
charge is given by the area abdcy; the mechanical work done at, 
constant potential is dec,c,, and this is also the energy added to the 
system. On discł arging the plates the total energy aber, is all lost, 
as heat. 


Karoe” 
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Mr. Atkinson discussed olectromagnetic engines at some length. 
Here the resistence of the circuits is assumed to be zero, so that`a 
current once established persists. Movement of a circuit in respect 
to another causes the induction to vary. The electro-kinetic mo- 
mentum remains constant. Engines of this class may consist of one 
circuit and variable coefficient of self-induction, or of two or more 
circuits with variable coefficient of mutual induction. 

As an illustration, a solenoid is considered with an iron core which 
moves in or out. If an E.M.F. is applied until a current, Ip is 
reached, the stored energy is W=4L,/,?. Suppose the E.M.F. then 
to be removed and the coil short-circuited; the current will remain 
steady. Then let the core move in. The energy is then, W,=4L,/,3, 
the current having changed to J, and the electro-kinetic momentum 
LI being constant. On breaking the circuit, W, is dissipated in heat, 
and the core may be moved out without any work being done, thus 
completing the cycle. 


b c a 


, 
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Fig. 3 shows the case where the core moves at such a speed thas 
I diminishes as L increases, so that the energy is constant. Here 
the work put in is equal at each instant to the work done mecha- 
nically. In Fig. 4 the initial current is started, the plunger moves 
at constant current; then the supply is disconnected and the coil 
short-circuited, and the core moves to its limiting position, when 
the circuit is opened and the remaining energy is lost ag heat. 

„ Lack of space does nòt permit us to refer to the more complicated 
cases, or to the‘section dealing with electric generators. The ideal 
efficiencies were given in all cases, and are generally either } or 1. 

r. In conclusion, Mr. Atkinson expressed the hope that the lecture 
would stimulate thought and invention. There was good reason 
why rotating machinery should be driven by rotating motors, but. 
there was no good reason why the brake air pumps on an electric 
train should not be driven by direct reciprocating motors. Jt was 
possible that an efficient electrostatic generator might be developed 
if the problem were properly considered. There were wide fields 
for new experiments, and it was possible that the energy aspects 
which Kelvin developed might prove fruitful of new departures.. 
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Patent Legislation. 


` In another column we publish an important Report on 
Patent Law Amendmept which has been drawn up bv a 
Committee of the Institution of Electrical Engineers. It 
will be remembered that a public meeting was held in this 
connection by the Institution in February last, at which 
many points were discussed by the members. It was then 
known that a Committee was at work on the subject. 
Since that date their work has been completed, and, 
subject to a few verbal alterations, it has been adopted by 
a conference of representatives of some 30 leading scientific 
and technical societies convened by the Institution of 
Mechanical Engineers. A deputation from this conference 
waited on the President of the Board of Trade on the 10th 
ult., when the Report formed the basis of the representations 
made by the deputation. As our readers are aware, this 
action does not appear to have been quite as effective as 
could have been hoped. 

Turning to the Report, it may be said that this deals 
very comprehensively with a number of important ques- 
tions, but we cannot refer to more than a few of them in 
the present article. One of the points of greatest interest 
at the moment is no doubt the question of a moratorium. 
It is interesting to note that Sir ALBERT STANLEY, in 
response to a deputation from the London Chamber of 
Commerce, expressed a view opposed to any extension of 
the life of patents generally for causes connected with the 
war, and contended that any such action would amount to 
making patentees a specially favoured class who alone were 
not to suffer by the war. To some extent Sir ALBERT 
seems now to have altered his views, for he stated recently 
in the House of Commons that the new Patents and Designs 
Bul will contain clauses dealing with the life of patents 
where the working had been prevented during the war. 
Undoubtedly this is a move in the right direction, but as a 
working proposition it is futile and unworkable. How is 
the prevention of working by the war to be proved? Any 
number of patents have been put on one side simply 
because the time was inauspicious, and because such 
inventions could not be further considered until after the 
war. Mary other patents have been worked to a verv 
minor extent. ‘Take, for example, patents dealing with 
street lighting. In all probability these have been worked 
to a small extent during the war. On that account are 
the patentees to receive no relief ? Moreover, we all know 
the cost of submitting proofs in such cases. Many patentees 
will probably feel that they have lost enough money already 
without incurring further expenditure which may turn out 
to be profitless. Then, again, how can thousands of 
patents be considered without interminable delay ? The 
idea of a specially favoured class is altogether preposterous. 
The position is simply this, that patentees have been paying 
the Government year by year for something which was 
necessarily useless to them, or at least useless to a large 
extent. The common-sense way of dealing with such a 
subject is to give an extension irrespective of claims, by 
means of a patent moratorium. | | 

Another question which has given rise to a good deal 
of discussion is that of the compulsory working of patents. 
This was thought to be an excellent measure at the time 
it was introduced, but it has given rise to certain evils on 
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which we have commented more than once. If a patent 
was not worked it was liable to be revoked. The Com- 
mittee point out that there are other remedies than 
revocation which could be applied. The attitude is 
adopted that no remedy should be capable of being applied 


` except in favour of someone who himself is ready and willing 


to do what he alleges and proves that the patentee has failed 
to do—namely, to give substantial benefit to the public. 

Undoubtedly, one of the greatest objections to the 
present procedure is the shortness of time allowed for the 
acceptance of the complete specification after the provisional 
specification has been filed, A provisional specification is 
generally filed as a result of work in the laboratory stage, 
which is necessarily very imcomplete in character. The 
work has been sufficient to show that there is good ground 
for believing that the invention will be successful. The 
next stage is to produce the invention on a commercial 
or semi-commercial scale, so as to prove outright that it is 
of value and to obtain the conditions with sufficient close- 
ness to enable the complete specification to be filed.. Every- 
one who has carried out work of this character knows quite 
well that it is practically impossible to carry through such 
work in the short period of six months that is now allowed. 
Then, further, the complete specification must be accepted 
within 12 months of the date of application, which means 
that if the examiner, takes some time in raising objections 
the patentee may have a very short time in which to con- 
sider these objections. In the United States one year 1s 
allowed for filing an amendment to each official action of the 
patent office examiner. Although we think there has been 
a good deal of abuse of this provision, we think equally that 
the period allowed in this country is altogether unfair to 
patentees. There should certainly be an amendment in 
this regulation. 

Another direction in which there is undoubtedly a very 
strong feeling is that the fees charged by the Patent Office 
are far higher than they should be. It is altogether un- 
justifiable that an institution which is nominally for the 
good of patentees, and ultimately for the good of the public, 
should be run for profit. As is shown by the present 
Report, the renewal fees could very well be halved and yet 
a surplus would be shown in the revenue. In all proba- 
bility this would Jead to a considerable increase in the 
number of renewal fees, and it is not unlikely that these fees 
might then be halved once more. There should be some 
attempt to look upon inventors as a meritorious class of the 
community, instead of treating them, to a large extent, 
as though they were parasites to be discouraged. 


Review. 
a: ee) 
Modern Engineering: Measuring Tools. By Exnest Pout. (Lon- 
don: Crosby Lockwood & Son.) Pp. viii. +115. 4s. 6d. net. 


This compact addition to the author’s works on engineering 
tools, &c., is intended to provide a summary of precision tools 
used in modern workshops. In these days measuring tools 
play a. very important part of machine shop practice. After 
a preliminary chapter on units of measurement the author 
proceeds to explain the use of the micrometer and the verrier, 
and other separate chapters are given to gauges, measuring 
macihnes and miscellaneous measuring tools. The work is 
completed by a series of tablés on mensuration, surfaces and 
capacity, metric conversion factors, wire gauges and screw 
threads, &c. The information is presented in a practical 
form and is fully illustrated. In some of the sketches the 
lettering and figures are rather small and ‘difficult to read. 
In explaining vernier scales, &c., clear and neat diagrams 
are very important, and we think this point might receive 
further attention in a subsequent edition. 


NOVEMBER .22, 1918. 


Electrice Welding 


THE ELECTRICIAN. 


for Shipbuilding. 


LLOYD'S CHIEF SHIP SURVEYOR’S VIEWS. 


Great interest was aroused on Tyneside last Friday evening by 
the lecture delivered, to a crowded audience of members of the 
North-East Coast Institution of Engineers and Shipbuilders, on 
“ Electric Welding for Shipbuilding Purposes,” by Mr. W. S. Abell, 
M.Eng., Chief Ship Surveyor of Lloyds’ Register. The address was 
followed by a demonstration of electric welding, apparatus and 
operator being provided by Sir Geo. Hunter, of the shipbuilding and 
engineering firm of Messrs. Swan, Hunter & Wigham Richardson, 
Ltd.,"Wallsend. Mr. Edwin L.-Orde presided. 

Mr. ABELL stated that the practicability of uniting iron and steel 
plates by means of electric welding appeared to have been demon- 
strated about 25 years ago, but it was some considerable time after 
that before it was suggested that that process might be suitable for 
use in repairing hulls and boilers. 

Since 1911, the use of welding for effecting minor repairs had been 
very greatly extended, and in 1917 about 154 cases occurred, of 
which 140 were to the boilers and the remainder to the hull. Of 
the latter, six repairs were made to the stern-post, three to the 
rudder and five were miscellaneous, including one case in which a 
previously executed weld had proved to be defective. 

In view of the favourable nature of the experience gained, it was 
suggested about 18 months ago that the time had arrived when a 
further step in advance might be made, and the process of electric 
welding adopted throughout the entire structure of a vessel. Before, 
however, such a course could be approved it was thought desirable 
that all the evidence bearing upon the question should be examined, 
with æa view to ascertaining the capability of electrically welded 
joints to withstand structural stresses. Numerous experiments had 
been made te find the strength of electric welds in various com- 
binations of plating, but these had nearly always been confined to 
the determination of the ultimate strength of the welded joints and, 
m a few instantes, to their ability to resist bending. In these cir 
cumstances it was considered essential that, before any substantial 
progress could be made, reliable data should be obtained embracing 
an examination of as many as possible of the properties of electrically 
Welded joints. The information available regarding the ultimate 
strength of such joints did not touch at all upon several of the 
principal problems to be solved before the adoption of electric 
welding could be sanctioned in ship construction. In particular, 
information was lacking concerning the elastic properties of welding 
and welded material and its ability to resist the alternating stresses 
to which vessels were subject. As was well known, the stress at 
which a material broke down under conditions of repeated stress, 
particularly if of an alternating nature from a maximum tension to a 
Maximum compression, was very much lower than the ultimate 
strength as measured in the ordinary way, and the behaviour of 


welded joints under such conditions was a question of considerable 


‘importance in its relation to shipbuilding. 

In devising tests on material of that kind it was not possible to 
reproduce exactly the conditions which would be experienced in 
actual practice, and the object aimed at was, therefore, to arrange a 
series of experiments which would demonstrate the average reli- 
ability of the welds under various conditions of loading. Andther 
source of possible difficulties was that there was not, at least at 
present, any known method of testing the soundness of a weld after 
completion. In engineering structures it was nearly always possible, 
by examination of the finished work and by suitable mechanical 
tests, to determine whether the workmanship and material were 
satisfactory and: reliable, and the fact that tests were not possible 
with welding rendered it all the more necessarv that the preliminary 
experiments should be as thorough as possible. It was found 
necessary to design several methods of investigating the problems 
involved. It was decided that the experiments should include a 
determination by different methods of the modulus of elasticity and 
the elastic limit of the welding and welded material, together with 
the incidental information regarding the ultimate strength and 
‘elongation of the welded joints. A series of alternating stress tests 
with different forms of specimens tested under various conditions 
was also devised, together with a number of minor tests, including 
bending and impact. Complete chemical and microscopic analyses 
of the welding and welded material were made to ascertain the 
changes in chemical composition and crystalline structure produced 
during the welding process. | 

As a proportion of the stress in a ship which would be borne by 
the welded joints was largely dependent upon the relative values 
of the modulus of elasticity of the weld and that of the adjacent 
plating, it was thought desirable to examine that relationship in 


specimens as large as practicable, and test pieces were prepared of 
the maximum size that could be tested in a 300-ton testing machine, 
that being the largest power available. The length of the specimens 
was 6 ft. clear between the holders, while the breadth varied from 
48 in. to 22 in., according to the thickness of the plates. Loads, 
increased gradually, were applied and the extensions under these 
known loads were carefully measured, by the strain meter designed 
by Dr. Montgomerie, at the weld and at various points on the solid 
plate adjacent to and well clear of the weld. The general conclusion 
to be drawn from the tests was that there was little or no difference 
between the modulus of elasticity of the weld and that of the plating. 
Other tests appeared to confirm that conclusion. In all the tests 
it must be recognised that the measurements were taken on specimens 
containing only a relatively small amount of the deposited material 
forming the weld. To obtain further information regarding the 
properties of that deposited material, small test. pieces were prepared 
entirely composed thereof, and the modulus of elasticity thus deter- 
mined was found to be 11,700 tons per square inch, as compared with 
about 13,000 tons for mild steel and 12,000 tons for wrought iron. | 

Afterwards the large butt-welded specimens were tested to 
destruction to ascertain the ultimate strength of the welded joints 
and, as the most common form of joint in shipbuilding was the 
ordinary overlap, a complete set of tests was carried out on joints of 
that form, while a few riveted overlaps were added to complete the 
series of comparative results. All these specimens were made as 
large as could be tested in a 300-ton machine. From the results it 
would appear that the tensile strength of a treble-riveted overlap 
was about 65 to 70 per cent., that of the unperforated plate; that 
of the welded overlaps from 70 to 80 per cent., and that of the butt - 
welds from 90 to 95 per cent. ` 

Two methods of carrying out alternating stresses were employed, 
in the first of which the specimens tested were in the form of round 
bars, whilst in the second they were in the form of flat plates. The 
apparatus used in the former case was a modification of that used by 
Wohler in his well-known experiments. The fracture in the case of 
the welded bars always took place at the weld. From the results of 
the tests it might be inferred that the welded bars would withstand 
a very large number of repetitions of alternating stress (say 5,000,000) 
with a range of 6 tons per square inch tension to 6 tons compression ; 
the corresponding figure in the case of the unwelded bars was about 
10 tons per square inch. In the case of the flat plates it would appear 
that the stress at which the butt-welded specimens were able to 
endure a large number of alternations was about 70 per cent. of that — 
borne by the similar plain plate ; the corresponding figure for the 


_ comparative endurance,of lap welds and riveted laps was about 


60 per cent. / a 

The ehemical composition of the material of the clectrode was, 
obviously, a matter of primary importance in securing a satisfactory 
weld, and special care should be devoted to the selection of the 


material in order that the elastic properties of the structure might be 


preserved as far as possible. For special types of work the use of 
various alloys had been proposed, but for structural work it would 
probably be found that the most favourable results were secured by 
the use of an electrode with a composition similar to that of mild 
steel. If the composition of the weld were examined it would be 
observed that the carbon, silicon and manganese were almost 
oxidised away from the filling-in material during the process of 
welding, whilst the sulphur and phosphorus remained nearly the 
same, the deposited material being practically pure iron. One of 
the chief causes of the unsatisfactory welds sometimes obtained was 
the oxidation of the original and filling-in material. The possibility 
of trouble arising from that source was, to a certain extent, lessened 
by the presence of the silicon and manganese which, especially the 
latter, were powerful reducing agents. In America, advantage was 
taken of that fact in the manufacture of the bare wire electrodes, 
which were the common type in that country, by using a steel which 
contained an increased percentage of manganese. In. this country 
bare wire electrodes were not common, most makers using a coating 
of some kind, the object in each case being to protect the molten 
electrode from oxidation. These coatings might be divided into two 
classes, those which volatilised at the temperature of welding and 
those which formed a liquid slag which finally solidified on the 
surface of the weld. 

The advances which had been made in the last 20 years in the 
micrographic examination of the structure of metals and, particu- 
larly, of the iron carbon alloys afforded a very valuable means of 
investigating the conditions existing at the junction of the original 
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and the added metal and of determining in some degree of soundness 
of the weld. To secure a satisfactory weld it was essential that there 
should be a good diffusion of the fused metal into the work without 
any abrupt line of demarcation. ‘It was also desirable that the 
temperature should not be excessive and that the effect of heating 
should be localised as much as possible, to avoid undue disturbance 
to the structure of the original material. 

In the spring of last year a series of testa was conducted at 
Washington to determine the relative efficiency of riveting, caulking 
and electric welding, using ordinary mild steel electrodes without 
any covering. The test specimens were, in all cases, about 36 in. 
in length by 9 in. in breadth and ] in. in thickness. The results 
obtained showed that the strength of a single-riveted joint re-inforced 
by edge welding was nearly equivalent to that of an ordinary double- 
riveted lap. 

An examination of the results of these experiments showed that 
the tensile strength of welded joints was greater than that of riveted 
joints, and such joints might, therefore, be accepted as fully equiva- 
lent to the latter. The results of the elasticity tests showed that, in 
general, the combination of welded and unwelded material behaved 
practically homogeneously up tg at least the elastic limit, a fcature 
of considerable importance in relation to structural stresses. It was 
only when the result of the alternating stress experiments were con- 
sidered that the question of the limits of application became a serious 
problem. These tests showed generally that welded material would 
not withstand a very large number, say, several millions, of nlterna- 
tions, if the applied stress was preater than about -64 tons per 
square inch. The capability to resist alternating stresses was, of 
course, of the very greatest importance in shipbuilding materials, 
and would appear, for the present at least, to limit the application 
of welding to vessels in which the stress was not exceeded. The 
calculated stresses in ship structures were, in the case of large vessels, 
rather in excess of that figure, although, from such information as 
` was available on the subject, it would appear that the stress actually 
experienced by the material in a ship wes considerably less than that 
calculated under the usually assumed conditions. It was well, how- 
` ever, to proceed ce wutiously in the application of a novel method of 
construction like electric welding, and it would probably be wise to 
limit its application meantime to vessels of a length of not more 
than about. 300 ft. 

In designing the structural arrangements of a vessel the joints 
of which it was proposed to weld electrically, the time spent in 
arranging the various details of the structure would be well repaid. 
The first point to which attention might be drawn was the desira- 
bility of limiting the amount of overhead welding required to be done. 
It was not possible entirely to eliminate this feature, but, with care, 
its extent might be considerably reduced. One method of achieving 
that was shown on the lantern screen, illustrating a way of arranging 
the seams and butts in bottom shell plating. The butt straps were 
fitted on the outside and lightly welded to one of the plates before 
erection. After the plates had been placed in position, the principal 
strength weld was made downwards and the only overhead felding 
in the joint was on the remaining edge of the strap. Another slide 
showed how the same object might be attained in the case of the 
attachment of the centre keelson to the foundation plates of a single- 
bottom vessel. The seams of the side plating should be joguled 
with a good clezrance between the jogyle and the edge of the adjacent 
plate, the strength weld being applied to the upper edge of the seam, 
and a light run on the lower. Consideration of the methods of 
attaching twa members at right angles to each other immediately 
raised the questicn as to whether connecting bars and the flanges 
of beams and frames might be omitted. As a rule, these angle bars 
and flanges had no inherent merit, and were merely fitted for lack 
of a better method of attachment, but their convenience for pur- 
poses of erection was such that their use was likely to be retained 
in the meantime, except in a few instances where temporary lugs 
might be fitted to secure the members until the welding was com- 
pleted. In such cases, the welding might take the form of a complete 
run on each side, or an arrangement of tack welding might, in some 
cases, be adopted in which the welds were fitted in short lengths 
spaced three times the length of the weld from centre to centre. 
The actual amount of welded material which should be deposited 
varied, of course, with the thickness of the plating and could only 
be determined by actual trial in each case. It would generally be 
found necessary to complete the welds in more than one run. It 


was also advisable that as much welding as possible should be done 


on the ground before the various members were erected in place, 
as the operators had then a much better opportunity of securing 
satisfactory results. The maximum spacing of the service bolt 
required during the process of erection was a matter which could 
only be decided after some experience had been gained with vessels 
of different sizes. lt was essential that the spacing should be sufti- 
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ciently close to enable the surfaccs to be properly drawn together, 
since the welding did not possess any drawing power at all, and any 
neglect to have the surfaces well closed must be very prejudicial 
to the success of the structure. It was probable that the most- 
economical arrangement would be found to be a combination of 
riveting and welding, but the whole problem was one in which there 
would be gradual development as experience was gained and new 
methods of erection devised. 

Since, as previously stated, there did not exist any means at 
present of testing the soundness of a weld after it had been com- 
pleted, it was necessary that the operators employed should be 


. reliable and well trained in the manipulation of a system of welding 


used. In welding, however, as in many other engineering -pro- 
cesses, very much could be done to avoid variations in workmanship 
by the introduction of suitable mechanical devices to assist the. 
workman by improving the means cf control over the work. Elec- 
trodes were nowadays manufactured with a high degree of uni- 
formity and, in most sets of welding plant, provision was made to 
enable the density of the electric current to be varied with the size 
of the electrode. It was important that the instructions issued 
regarding the size of the electrode and the corresponding current 
should be carefully followed and that care should be exercised to 
see that the metal was properly deposited. In the meantime, it 
was very necessery that the work should be closely supervised 
during the process of welding and, if that were done, the possibility 
of serious failure was remote. 

The improvements in electric welding Fad opened up considerable 
possibilities of its extended application in shipbuilding. For reasons 
he had given, it was improbable that, until some practical experience 
on a fairly large scele had been obtained, welding would be applied 


‘to the structure] members of a vessel exceeding 300 ft. in length, 


but. even for smaller vessels, there was ample scope for the intro- 
Work had already been 
commenced on a coasting vessel, about 150 ft. long, by Messrs. 
Cammell, Laird, and both Lloyd's and he had to thank Sir George 
Carter and the firm for the great help given to them in carrying out 
their experiments. Proposals had been discussed for the building 
of a number of other welded vesscls, ranging from 86-ft. drifters 
to standard ships 300 ft. leng. In addition, numerous propositions 
relating to the use of welding in the construction of bulkheads, 
casings, deck-houses and similar items not subject to the principal 
structural stresses had been considered and many adopted. The 
extent to which welding would be adopted in the future would, 
in the long run, be governed by its relative cost as compared with 
the present methods of construction, account being also taken of the 
saving in weight and consequent increase in deadweight capacity 
due to the elimination of many of the structural elements which 
would no longer be necessary. 
be safe to say that for vessels of moderate dimensions the use of 
electric welding would become increasingly common with possi- 
bilities of extension to vessels of larger size as experience was gained 
and further research led to a ncarer approach to. perfection in the 
process of welding. If they could have some experience in different 
directions and if the result of the application to small. vessels should. 
prove to be satisfactory, he thought there was no question that they 
should be justified in extending the process to larger vessels, and, 


at the same time, by the time that stage was reached, they should 


probably have learnt many details in the application of welding 
and in the design of details necessary for that purpose. 
\ 


` 


Electric Melting of Brass.—We notice in the “ Journal 
du Four Electrique ” some notes on electric brass furnaces, 
the advantages of which are summarised as follows: Hand 
labour a minimum, because the capacity can be raised to 
3-4 tons and the application of the heat does not involve 
manual labour. No crucible and maintenance running costs, 
except the renewal of electrodes, which requires determination 
by long experience. Loss in zine probably little different 
from that i in small covered crucibles, as the furnace is a closed 
one. Insignificant oxidation. No dross requiring treatment. 
It is convenient to recall that if combustibles are replaced. 
by electric power the furnace will require about the same 
number of kilowatts per 100 kg. of metal turned out, as the 
kilogrammes of coke consumed by an ordinary furnace for 
the same output. Theoretically the electric furnace is the 
ideal, but its practical development is contingent on a sufti- 
ciently low price for energy. 


On the whole, it would appear to 


` Bives practical] 
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The Applications of Electricity in Ships and 
- Shipbuilding.* 


By J. F. NIELSON. 


~ 


It is upon the multifarious applications of electrical science that 
the Navy largely depends for its existence to-day. 
n Electricity plays an important part in the lighting, heating, 
ventilation, internal and external means of communication, operation 
and control of every possible means of defenca and offence of a 
modern battleship, cruiser and even torpedo boat destroyer. It is 
likewise an element of great importance in the mercantile marine. 
In this address it is proposed to.deal mainly with the following 
topics :— 

1. The growth in the application of electric power to shipbuilding 
yards during the last 30 years. 


2. Some recent applications of electrical science to the equipment, 
navigation and propulsion of ships. 

my: X n A . > ba ; 

Thirty years ago electricity was generated almost, if not entirely, 
for lighting of workshops. wharfs and ships under construction, and 


even then only on a very small scale. To-day the demand for power 


is in the neighbourhood of 85 per cent. of the total consumption of 
electrical energy for all purposes. In a shipyard with which ho 
(Mr. Nielson) was acquainted the total capacity of the generators 
insta'led in 1888 was under 80 kw. : to-day the available generating 
and transforming plant ha: increazed to over 7,300 kw. The largest 
motor 25 years azo was one of 8 B.H.P. ; to-day motors of 600 B.H.P. 
will soon be in operation. Last year over thirteen million units 
of electrica' energy were consumed for all purposes. The steam 
engine has almost entirely disapeared, its place being taken by the 
rotary converter and ele*tric motor. 

bq In lifting machinery there have been improvements, both in 
increased facilities for operation and in the speeding up of the 
transport of material. The slow and cumbersome sheer legs, the over- 
head travelling cran> operated by heavy, slowly-revolving shafting, 
and the steam winch have all disappeared and been replaced bythe 
electric cantilever crane, the fast running overhead traveller and 
the electric winch. The largest motors in most shipyards are now 
coupled to air compressors. During the last few months orders 
have been placed in this country for not less than 95,000 H.P. in 
motors for driving a'r compressors alone. 
f The application of electric welding to ship construction and repair 
is being extended. There are now in service some small barges in 
Which riveted joints are entirely, or almost entirely, absent; yet 
it seems improbable that the present methods of riveting and 
caulking, which are the result of long experience, will be imme- 
diately superseded by any other system. However, tests undertaken 
by the Committee of Lloyd’s Register of Shipping have been so far 
satisfactory a3 to indicate that, under certain very definite restric- 
se electric welding may be’ applied to ships constructed under 
f ir supervision. Electric arc welding as an adjunct to the riveting 
o a an oil-tight work appears to have great possibilities. The 
bi ‘ee joint would seem to have the further advantage over the 
g = a caulked joint in that it will remain water and oil tight 
p ba its breaking point. Jt has wide applications in workshops, 
in uilding up oil and water tanks, in welding pipe flanges, filling in 
HE a In gear wheels, reinforcing worn-down keys and bearings 
de 5 S, and all such repair work in stecl and iron. Indeed, its 
ost useful application at the present time appears to be in effecting 
repairs. 
ae rae interesting topic in connection with the electrical equip- 
pro fy Snips is undoubtedly that of propulsion. Whereas electric 
ee had its beginning in this country, we have allowed its 
eae gs to be carried on by others. In particular, the United 
shipe bs 3 merica have installed or built for installation on board 
iot r U.S. Navy thousands of electrical horse-power in the 
aon a bo-generators. One electrical 'manufarturing firm alone 
o leck as er complete equipments of turbo-clectric propulsion for 
sia ft ho an seven battleships and four battle-cruisers of an azgregate 
Me rse-power not far short of one million. Among the argu- 
8 used in favour of clectric propulsion for battleships ave that it 
y complete duplication, for with'two turbines and two 
means one or other of them could break down and still leave a 
of propulsion ; that electrically-propelled ships fitted with 
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motors, 


motors having pole-changing connections can be run at cruising 


speeds under conditions designed to give as good economy as at full . 


power ; and, further, owing to the large speed reduction permissible 
between turbine and motor, the former can be run at high velocity, 
an essential requirement for high economy in steam consumption. 
Speed can be maintained with much greater a-curacy than with any 
other system; the arrangement of the machinery is much more 
flexible, as the position of turbines and motors is not fixed in relation 
to one another. The rapidity of operation when manceuvring is 
much greater ; electric propulsion does not require separate turbines 
for going astern, reversal of motion being accomplished by reversing 
the motors instead of bringing into use a turbine which, when the 


‘ship is going ahead, is all the time running idle. The double trans- 


formation of energy may involve a loss of 10 per cent., equally 
divided bet ween the conversion from mechanical] to electrical energy, 
and the reconverting of such electrical back into mechanical energy. 
The electrical should, therefore, possess a compensating higher steam 
economy, which can only be obtained by a very high velocity in the 
turbo-gencrators and {the supply to it of a very highly super- 
heated steam. Jt would seem, however, the mechanically geared 
system has little to fear in the much larger field of the mercantile 
marine. T 


_ The advantazes of electrically-operated steering gear are becoming 
more and more widely recognised. As an auxiliary to the steam- 
driven gear, and as a substitute for the ponderous and slow-moving 
hand gear, electric steering has become standard practice m the 
British Navy. The ‘‘ Ormonde,” the latest addition to the Orient 
Company's fleet, is fitted with two sets of steering gear, but elec- 
trical—an excellent testimony, surely, to the reliability of the 
electrical drive. The system, which appears to have practically 
superseded all others, is that which comprises a continuously running 
constant speed motor, coupled to a variable delivery pump, which 
in turn operates an hydraulic variable speed gear. This same power 
transmission gear is admirably adapted for application to boat 
hoists, cranes, gun turret and armoured hood turning, and all such 
machinery where a positively driven mechanism capable of being 
started, stopped, reversed and controlled over an infinite range of 
speed is required. This gear can also be made to act as a gradual 
but positive brake. A most valuable feature, which should appeal 
strongly to the shipowner, is the deck space saved ; and, in fact, the 
motor and its starter can be kept under dry cover, and thus be less 
liable to break down than if exposed on a forecastle head to a sea 
breaking over them, as must necessarily be the case in the ordinary 


direct-geared electric winch. 


Next, perhaps, to wireless telegraphy, there is no piece of. modern 
scientific apparatus installed on board ship of greater interest than 
the gyro-compass. This mstrument has not a ‘‘ tendency,” but a 
determination, to point ‘‘ true north,” and that with far greater force 
behind it than the magnetic compass, no matter how delicately 
poise 1 on its pivot, over has to point to the magnetic pole; it is 
free from the influences which may powerfully seduce an ordinary 
needle trv> its allegiance to the magnetic pole. Owing to its 
necessarily costly construction, it will hardly come into commorr use 
in the mercantile marine, except perhaps in liners of the highest 
claas. Electric power in the form of alternating current maintains 
the gyro wheel in motion. The gyro wheel operates m a vacuum, 
and forms the rotor of a three-phase induction motor, which, 
in the case of the’ Sperry instrument, absorbs 0-204 k.v.a., runs 
at 8,600 revs. per min., and, being of squirrel-caze type, has no slip- 
rings. . 

The future holds out great. possibilities of ever-increasing usefulness 
for electric power on board ship. There is still room for investiga- 
tion with a view to perfecting and standardising clectrica! equipment. 
Wireless telegraphy and submarine sound signalling apparatus have 
plaved a most important part in minimising the loss of life at sea 
from the barbarous acts of our enemies, and they will assuredly 
continue with increasing efficiency in the days of peace to bring 
succour to ships in distress and to warn them of impending danger. 
With the exception of the small outfits installed in submarines and 
in a few large passenger liners, electric cooking has made little head- 
wav in our navy and mercantile marine. The great improvements 
which have, however, been made on land installations should 
stimulate development of such appliances at sea. 
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Allocation of Generating Plant by 
the Ministry of Munitions. 


Our readers are well aware that much dissatisfaction has been 
expressed by certain municipalities at the way in which plant has 
been allocated by the Ministry of Munitions to electricity supply 
stations, and quite recently a resolution was passed by the Council 
of the Incorporated Municipal Electrical Association, and circulated 
to Members of Parliament, suggesting that the company under- 
takings had been unduly favoured. The following ofticial statement 
is, therefore, of more than usual interest and goes to show that this 
accusation is without foundation. 


Municipal, Company, 


Total number of undertakings operating 327 230 
Number of undertakings w ho have in- 

stalled or have been authorised to ; 

instal more plant — ...... 0... eee eee eee eee 56 vale 20 


Plant capacity of yndertakings referred 
to above, at June 30, 1914.......0..0... 
Additional ‘plant installed or sanctioned 
(July 1, 1914, to Oct. 31, 1918)......... 
Proportior of additional plant sanctioned 
by presert director of electrice power 
supply 219,565 kw. 85,000 kw. 
Number of schemes sanctioned by him... 32 seg 10 
(NoteE.—Ir cn attached Schedule, the foregoing figures are shown in 
detail.) 
The units sold by the 76 undertakings concerned were as 
follows :— 


505,071 kw. .2. 351,685 kw. 


645,072 kw. 324,453 kw. 


PORSCHE COE HEE HEEHR OHO HEHEHE HEH OHH HOB HHO HOD 


Year. Municipalities (56). Companies (29). 
1917 1,384,185,750 1,160,337.146 
LUE EEE E E eseeerus ts 802,333,100 691,116,312 
Increase in 3 years ......... cece eee oes 381,852,650 469,220,834 


Certain statements kave appeared.in the Press during the past 
few weeks, evidently based on inaccurate information, alleging that 
the Sheffield district is denied electrical expansion, while the North- 
East Coast undertakings are permitted to develop. The vee 
figures bring out the facts :— 


She ffield Rotherham N.E. Coast 
Corp. Corp. ` power companies. 
Plant capacity of 7 Jy 
power stations, 1914 23,225 kw. 5,150 kw. 86,200 kw. 
Installed or ordered . bd 
SINCE: cade *73,000 kw. 65,350 kw. 114,200 kw. 
Nic ho LE er | : 


l , 138,350 kw. 
Total plant capacity ` 
installed or on order 96,225 kw. 
D 


70,500 kw. ... 209,400 kw. 
—_—— aed + 


166,725 kw. 
Increase on 1914 .uusensssss cee eee coe 580 per cent. 232 per cent. 
Area of supply  .........cceceeeee sentences 60 sq. miles ... 1,400 sq. miles 
Units sold—1917......... .,.cceeceees 186,220,901 kw. .... 563,365,976 kw. 
1914 ooo... cece cee eese. 31,474,377 kw. 2... 344,544,247 kw. 


Increase in 3 years ...............+..154,746,524 kw. 218,821,729 kw. 
a ' 


Sheffield and Rotherham combined have installed or ordered 
during the war about one-seventh of the extensions of all the local 
authorities and companies combined. 

The Ministry of Munitions commandeered for, or allocated out of 
their own plant, to Sheffield no less than 37,000 kw. of the additional 
73,000 kw. which Sheffield have installed or ordered during the war. 
Some of this plant was commandeered by the then director of 
electric power supply (Col. McLellan) from that which his firm had 
previously ordered on behalf of various clients. He also placed at 
the disposal of the Rotherbam Corporation, entirely free of charge, a 
complete set of drawings, specifications, &c., of the Melbourne power 
house (designed by his firm for the Victorian Government) to enable 
the Rotherham Corporation to save months of delay which would 
otherwise have been inevitable, with serious consequences to the 
district. 

At the present moment Sheffield has 28,000 Ry and Rotherham 
50,000 kw. of generating plant under construction with boilers to 
steam the whole, which plant should be available for operation 
between Janyary and June, 1919. 

In our next issue details will be given of the allocations to the 
principal undertaking, based on the schedule mentioned above. 


(To be concluded.’ 


* This excludes a further 50,000 kw. provisionally sanctioned for 
Sheffield. 
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London Electricians’ Wages. 


The Committee orf Production has given its award on the claims of 
the employees cf the electricity supply undertakirgs in the Lendcn 
area for “ the application of the award of the Committee or Prodreticn 
of July 24 last for the engineerirg and found y trades,” and also for new 
card rates ard altered working conditions. ‘The parties to the referer ce 
were the Inccrporated Municipal Electrical Association, representing 
certair: local authorities, the Conference of Chief Officials of the Lordon 
Electric Supply Companies, six suburban electric supply companies 
(repcesented by Mr. K. Scott-Moncrieff), the Incorporated Association 
of Electric Power Comparies ard the Conference of Local Authorities 
on Wages or the one hand, and the Electrical Trades Urion, the National 
Unicn cf General Workers and the National Amalgamated Union of 
Enginemen, Firemen, Mechanics, Motormen and Electrical Workers op 


’ the other. 


The award of the Committee of Sept. 6 dealt with the first part of the 
claim, and the present award on working conditions ane basic rates 
represents an agreement arrived at after several conferences between 
the parties. 

The ‘ working conditions”’ lay down that eight hours shall constitute 
a shift ard seven shifts a week's work. Overtime is to be paid for at 
certair rates and the men concerned shall receive 14 days’ holiday with 
pay after 12 months’ service. Double time shall be paid for work on 
Christmas Day. Good Friday and Statutory Bank Holidays shall be 
paid for at ordinary rates. The hours of labour remain as at present. 
Men and women shall be paid equal rates for equal work. All charge 
hands shall receive ə» minimum of Id. per hour extra. Where existing 
rates are better than those provided for under this award, no change 
shall he made. | 

Assistants under 21 years or generating-station switchboards and 
ir, sub-statiors shall be paid for learning period 10s. per week first six 
months (probaticrary); 158. per week second six and 20s. per week 
third six months; afterwards, 75 per cert. of minimam rate for next 
12 mcnths, followed by an additioral 5 per cert. on the rate per annum 
up to the age of 21. The 1 umber of probatiorers (learners) training on 
switchboards shall not exceed the nimber of sub-stations cn the sy: stem, 
together with three generating stations. 

The following shall be the basie rates: Electrical fitter, electrician, 
electrical wireman, 10$d. per hour; joirter, 93d. per hovr; plumber 
jointer, 's. per hour ; armature winder, 103d. per hour; mains foreman, 
603. per weck; cable garger, 10d. per haw ; public lighting foreman, 
10d. per hour; public lighting leacing hand, 93d. per hour; public 
lighting attendant, 8d. per hour; are lamp trimmer, Sid. per hour; 
installation inspector, 55s. per week ; meter inspector and tester (skilled), 
10!d. per hevr; meter repairer (mecharician), lld. per hour; meter 
fixer, 84d. per hour; meter reader, 8d. per hour; overhead linesmat: 
(skilled), 93d. per hour; storekeeper (responsible for stock ledgers), 
Sts. per week; storekeeper, 40s. per week; assistant storekeeper, 
8d. per hour; tool storekeeper (skilled), 5(s. per week; battery fitter, 
103d. per hour; battery attendant, 9d. per hour ; leading hands (conduit 
system), 84d. per hcur; cable hands, 7}d. per hour; fitter's, wireman’s, 
electrician’s and jointer’s mate, 8d. per hour; telephone electrician, 
10}d. per hour; telephone liresman, 9}d. per hour; telephone operator, 
30s. per week ; boiler cleaner, 81d. per hour ; labcurers (general, indoor), 
7d. per hour; labourers (general, outdoor), Zid. per, hour; cleaner, 
7d. per hour; ash hc pper and ash conveyor mer, 83d. per hour; coal 
handling apart from trimmer, coal weigher (not weighbridge clerk), 
and shunters and tippers, 8d. per hour. 

Switchboard attendant up to 5,C0G kw. installed, 50.. per week, and 
assistant, 35s. per week ; above 5 800 kw. installed, 60s. per week ; S 
assistant, 40s. per week; fitter driver, lld._per hour; driver, 93d. per 
hour; assistant driver, turbine, pump and water softer ing plart atter- 
dants, 83d. per hour; Greaser ard aviary plant atter dant, 8d. per 
hour ; leading stoker, ‘14d. per hour; stoker, 8d. per hour and trimmer, 
8d. per ho r. 

Rotary sub.staticn inspector, 5s. per week above highest rate paid 
to atterdants at sub-staticns under inspection. Sub-station charge 
engineer or sub-station attendant: Under 1,000 kw. installed, 40s. per 
week; under 3,000 kw. installed, 50s. per week; and under 3,000 kw. 
ard over, 60s. per week; bubject to additional 5s. per week being paid 
when any or all of the followirg conditions apply: (a) Sub-stations 
which are supplied from two or more generating stations in which 
attendants in charge have to synchronise or parallel sich ger erating 
stations; (b) Sub-stations where the attendants in charge are responsible 
for the area supplied from sub-stations and have to isclate sections of 
the network external to sub-stations in case any mishap occurs. Assis- 
tant sub-station attendants: Under 3,000 kw. installed, 35s. per week ; 
over 3,C0) kw. installed, 44s. per week. / 

Static sub-station attendants: All sizes under 2,000 kw., 40s. per 
week; over 2,00¢ kw., 45s. per week. 

It was stated at the hearing on behalf of tle electricity ur dertakings 
that a very large proportion of their officials belonged to another trade 
urion known as the Electrical Power Engineers’ Association. In the 
case of the shift or charge engineers, it was stated that 174 out of 196 . 
belonged to the latter union. It appears that the Electrical Power 
Engineers’ Association are considering the submission of a.claim with 
respect to the rates of their members. The suggestior was made to the 
Electrical Trades Union that representatives of the two organisations 
‘sho.ld meet with a view to arriving at a lire of demarcation in regard 
to their respective membership, but this propcsal was not agreed to by 
the Electrical Trades Union. The Committee have very carefully con- 


` NOVEMBER 22, 1918. 


1 


sidered the matter, amd “in view of the fact that a great proportion of 
these officials belong to an organisation which was not represented at 
the hearing, they feol a sericus difficulty ir attempting to determine the 
rates of pay of the officials. The Committee have acccrdingly come to 
the conclusion, and they so find, that in the absence of a substantial 
re presentation of the sectior. of the employees affected by this part of the 
claim, no alteration shall at present be made in the existing rates.” 

Pending the setting up of District Boards under the proposed Joint 
Industrial Council fer the Electric Supply Industry, it is proposed that 
if any questions arise with regard to the intent and application of any 
award of the Committee on Producticn, rates for additional grades, 
re-grading and general questions, the parties shall confer after requisite 
notice has been given and endeavour to arrive at a mutual settlement. 
Failing such settlement, any matters of difference te be referred to the 
Committee on Production. 


Batti-Wallahs’ Society. 


MR. LL. B. ATKINSON SUPPORTS GERMAN BOYCOTT 
| SCHEME. l 
At the usual monthly luncheon of the Batti-Wallahs’ Society on 
Moncay, Mr. Llewellyn B. Atkinson (secretary of the Cable Makers 
Associatior.) was the principal speaker, having been irvited tc attend 
and state his views as to German methods of business and the attitude 
which should be taken up in this country towards Germar firms and 
representatives. 
Mr. ATKINSON said one reason for his having been asked to make 
‘some remarks on that occasion was that he had been one of those mem- 
bers whe, early in the wat, memérialised the Council of the Institution 
cf Electrical Engineers to clear its books of the names of alien enemy 
members, which was subsequently done. His reason for declining to 
take the view that members should be accepted or retained solely on 
their technical and scientific qualifications, regardless cf nationality, 
was that no scientific men in Germany had raised his voice against the 
outrage committed by Germans in going through Belgium and the cther 
outrages and breaches of the agreements into which Germany had 
entered. He objected tc the Germans’ methods of warfare—includirg 
the use of poison gases and the torpedoing of vessels without warning— 
not so much as methods cf warfare, as on the ground that they were 
breaches of undertakings into which the Germans had entered and that 
at the time cf their adoption they secured an unfail advantage. He 
hoped it would te a long time befcre we would re-open the business 
` we had with Germany. He had been fop some years in Germany, and 
had witnesssed the growth cf bitter hatred againt this courtry, and an 
unveiled intention to take away all we had as soor as possible and in 
the near future. The Germans durirg the war had beer. guilty of in- 
humanity and bestiality which in our courtry would argue mer tal 
unbalance, and for four years they carried or murders and cutrages on 
women on a wholesale and crganised scale. Thrcugh Germany's actior 
in declaring war we should have for the rest of our time a 7s. income tax, 
and our money was only worth half what it was. He was not going to 
forgive all tlese things. For 40 years the Prussians, who were swine, 
had educated the people of Germany to be swine, and it would take them 
another 4G years to educate another generation who were not swine. 
When they had dore that it would be time enough for us to greet them 
again as comrades in business enterprise. ° 


Hardware Exports. 


Mr. Geo. W. Goodchild, 56-8, Eagle-street, W.C. 1, has sent us par- 
ticulars of his scheme fcr the reorganisation of the hardware trade and 
for developing the export of tools and cutlery. 

The 
under the leadership of a firm of merchants, having the necessary ex- 
perience of international trade, markets and finance without being 
manufacturers. The Association would send out at the earliest possible 
moment ‘‘ Ambassadors ” to all parts of the wor'd: men having a sound 
knowledge of the trade as well as of the land and the people among whom 
they are to work. These men would take with them complete sets of 
samples of the firms represented in the Association for the establishment 
of permanent sample exhibitions in all industrial and trade centies of 
their respective territories. ‘There would be a general agent for a country 
who would have its own sub-agents in districts. The gereral agent 
would serve as the manufacturers’ Cirect and personal representative. 
as the rail-head for the receipt and distribution of all goods of the 
Association going into the™territory, and as the intelligence officer, 
collecting and supervising all information received from his outposts, 
and forwarding same to headquarte s with hic remarks thereon. 
` The London h§adquarters would fcrm the link between the general 
agert abroad and the manufacturer at home. It would initiate and 
organise the execution of all work and utilise the experience gaired in 
cne corner of the world for the common benefit of all the members 
throughout the globe. It would have a staff of experts versed in all 
languages spoken in any territory, where the Association cortemplatcd 
doing business. ‘Their duty would be tc translate all the members 
printed matter into the language, weights, measures, and the currency 
of the man whose good-will the manufacturer was anxious to cultivate. 


The head office would undertake the tinancial responsibility for all sates 


of the Association and act as banker thereof. 
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Legal Intelligence. |...‘ 


Batteries Contract Dispute. — 


l TER. LoS 
Last week Mr. Justice Sankey heard the action brought by the United 
Kingdom Lighting Trust, Ltd., against Mr. S. Davis Nicholls for damages 
for an alleged. breach of contract and warranty over the sale by defendant 
to plaintiffs of 12,000 ‘‘ Master” batteries for pocket electric lamps at 
10s. €d. a dozen. Defendant denied liability and breach of warranty. 
Mr. Greer, K.C. (for plaintiffs), explained that the goods were bought 
hy plaintiffs as ‘‘ Master” batteries, and were part of a large shipment 
from the United States. It was necessary that the batteries shou!d give 
current at 4 volts, and there was a guarantee to that effect extending up 
to Dec. 24, 1917. Plaintiffs paid £525 for the woods, and their case was 
that they were not reasonably fit for the purpose for which they were 
parchased, were not of merchartable quality, and they said that, out of 
12,000 delivered to them, no less than 11,031 did not give the proper 
illumination. Plaintiffs, as defendant knew, had bought for re-sale in 
smaller quantities, and as they had sold at 13s. a dozen the profit on the 
re-sales was 2s. ëd. a dozen. Plaintiffs claimed that loss cf profit as part 
of the damages, and thev claimed there was a warranty that the batteries 
should give sufficient current for the illumination of pocket electric 
lamps, and that any current of less pressure than 4 volts was not sufti- 
cient. ‘Those pocket electric lamps were in very general use during the 
latter part of the war, and the trade became a very big one. Plaintiffs’ 
contention was that. in the circumstances, they were entitled to recover 
back the price they had paid defendant, and damages for defendants’ 
failure to deliver batteries in accordance with the contract. T'hey said 
that. there was an implied condition that the goods should be reasonably 
tit for operating those pocket lamps, and it was also a condition that they 
should be merchantable as batteries for pocket lamps. They also said 
that, in anv case, there was an express guarantee in the contract; and 
as the batteries were practically worthless, their damages would be the 
same whether they relied on the condition which entitled them to return 
the goods, or up.n the guarantee in respect of which their rights might 
be only the right of recovering damages. Immediately after plaintiffs 
had sent the batteries out they began to be returned by their customers. 
Of 540 sent out carly, 474 camo back with the complaint that they were 
useless, and that many of them were dead and would not give any light. 
A number of witnesses were called, including Mr..Collett, who said he 
entered into the contract and he bought that large quantity at 10s. €d. 
a dozen with the idea of re-selling in smaller quantities. Evidence was 
also given by Mr. J. Every and other witnesses as to the results of tests 
of the batteries, which showed that many were dead and others only 
gave about 3-6 volts. L 
For the defence Mr. PHILLIPS said that those batteries were guaranteed 
for foar months. The fact that defendant was not, willing to guarantee 
beyond Dec. 24, 1917, indicated that the four months’ guarantce would | 
be running cut at or about that time, and therefore a larger percentage 
of faults were to be expected than with batterics that had a full four 
months to run. The batteries were sent out by defendant to plaintiffs 
in the original cases in which they were received ; they were not touches . 
iu any way and they had the guarantee upor. them, and defendant was 
perfectly willing to replace faulty batteries. When the batteries came 
back in the cases defendant reported to the people from whom he had 
bought them (Messrs. Farrant), and certain tests were made in December. 
It was then found that a very large number yie!ded over 4 volts, and it 
was deemed desirable that plaintiffs should be informed of that, so that 
they might come and be represented. at the tests. Plaintiffs did not see. 
* fit to attend, and a much more exhaustive examination was nffde in 
January, after the guarantee had rur ort. At that examination very 
much better results were obtained than were recorded by p.aintiffs. __ 
Mr. Justice SANKEY: Is not the point in the case whose test was right? 
Mr. Paus: I think it is. The question is what voltage would 
justify plaintiffs in rejecting the lot. and I submit that they cannot reject 
some and retair. others. If he wants to claim his mcney back he must 
reject the lot: he is not ertitled to keep some if he wants the contract 
rescinded. Counsel said he was not in a position to say that none were 
wrong, but he said the guarantee was that if the batteries were wrong 
and were returned cthers in their places would be sent. That wis what 
the guarantee was in the trade. It was not that the money would be 
returned, but that good batteries would be sent ir steed. | 
Mr. Justice SANKEY: ls it compulsory upon them under the guarantee 
then, if there are bac ores, to receive others in their place ? 
Mr. Puivurps: It is not expressed in the words of the guarantee, but 
I say that is the effect of the guarantee when taken in connection with 
an article of that sort. ‘he guerantce implied that the battery would 
vive certain light for a certain pericd, and urder the circumstances 
certain faults were always expected. Even if one got those batteries 
delivered at the beginning of the guarar tee there would be-some that 
would be faulty. ` r 
Mr. Justice SANKEY:: And you cannot get damages for them ? l 
Mr. Paniers: No, because it is cortemplated there wou'd be scme 
faulty, and the effect of the guarantee was that these must be replaced 


: by proper batteries of sufficient strength. 


Evidence was given by Mr. DARLINGTON Simpson, who said he knew 
that this parcel of 12,000 batteries was part cf a shipment from the 
United States, and part of 25,000 sold to Mr. Nicholls. Those Master 
batteries came tc various peopie cv thie side, and at the time in question 
the rights of sale were in the River Plate Commercial Company. When 
complaints were made the goods were returned to the warchouse of 
Messrs. Sheldon, and he went down and carried out certain tests. The 
result was that 60 per cert. gave 4 volts and over. He ccnsidered all 
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under 4 volts as dead, and were useless to sell. He went again in January 
and opened five cases out of nine, and found that 6C per cent. were 
4 volts and over. 

Replying to the Judge: There would be 1,000 per case, and he tested. 
therefore, about 400 out of 9,000, taking them haphazard. He thought 
that the result suggested by plaintiffs that none reached 4 volts was due 
to a faulty testing instrument. 

DEFENDANT, a gas mantle manvfacturer at Bolten. gave evidence, and 
said he purchased these ‘‘ Master `” batteries from Farrant & Company, 
and ultimately sold them to plaintiffs. When the complaints were 
received the batteries were returned to Messrs. Sheldon's warehouse. 
The cases were sold direct to the trade in case Icts. The test showed 
that 50 per cent. of them were right. 

After other evidence had been called, Mr. Phillips submitted that 
plaintiffs knew they were buying batteries with a very short guarartee 
compared with the customary one, and a high proportion of faulty ones 
was to be expected. The claim for loss of profit could not be maintained. 
as plaintiffs could have gone into the market and bought cthers and thus 
made their profit. 

Mr. Justice SANKEY said he accepted the evidence for plaintiffs as 
to the tests. He was of opinion that plaintiffs’ tests were accurate, but 
that those carried ovt by defendant were perfunctory, and only covered 
a very small proportion of the goods, Ne rotes were taken of defen- 
dar t's tests, but, on the other hand. he had fall and precise information 
about plaintiffs’ tests. He thought. plaintiffs tests were accurate and 
defendants’ tests were inadequate and inaccurate, and that their theory 
as to the boxes not havirg been unpacked was a mistaken one. He 
was satisfied that the goods were not of merchantable quality, and were 
not reasonably fit as batteries for these pocket electric lamps. Plaintiffs 
were entitled to have their money back, and there must be judgment 
for them for the amount claimed | viz., C482. 12s. 2d.-- with costs. 


Liability for Accident Due to Restricted Lighting. 


/ Last week a Divisiona! Court (Justices Lush and Bailhache) heard an 
appeal from a decision of the Deputy Judge cf the Lambeth County 
Court in an action brought by a cab driver named Baldock against 
Westminster Courcil for damages for alleged negligence ir failing to have 
a street refuge at Cocks pur-street properly lighted and in not supplying 
a proper lamp for the refuge, and in failing to place a red lamp or other 
warning there. The refuge was erected and the lighting of the standard 
(on which there was an electric lamp) was done under stati tory powers. 
Owing to the war the ligh ing had been diminished from the normal 
power, and at the time of the injury suffered by plaintiff all the lights 
in the street were corsiderably diminished. On March 20, 1917, plain- 
tiffs taxicab, which was being driven elong Cockspur-street, wa. driven 
into the posts of a refuge where the light had gore out. The jury found 
that there was negligence on the port of defendants ir omitting to main- 
tain a danger lamp, and they also found that there was no corclusive 
evidence as to what caused the lamp to go out. The Deputy County 
Coart Judge entered judgmert for defendants, on the ground that there 
was ni evidence tha’ the particular lamp hed gore oit before br on the 
night of the accident, or that defendants knew that it had gone out 
or was likely to go out. He held it would be unreasonable to say that 
defendants were bound to provide against the contingency thot a par- 
ticular lamp might go out. 

Plaintiff appealed, and sfter legal arguments the Court allowed the 
appeal, and judgment entered fcr plaintiff. Mr. Justice Lush said 
that sec. 130 of the Metropolis Management Act, 1855, provided for the 
opang of streets by the lighting authority, and for the mzintenance 
of a sufficient number of lights and for the keeping of them lighted 
during such times as might be necessary or proper. The question what 
was a reasonable degree of lighting wes one for the highwey authority, 
and it would not be competert for a jury to come to the conclusion 
that it was not what the authority but what the jury thought was 
reasonable. But in that case defenda s had adopted the view that the 
refuge must be lighted, and they had undertaken to light it and did 
light it. The quesvion, therefore, was whether there wes any evidence 
which would justify the jury in sayit g thet in the circumstances the 
a.thority had not taken reasonable cere in discharging their duty in 
lighting the refuge. The Judge held that there was no evidence to 
justify the jury in taking that view. He said, however. in effect that 
if the particular lamp or the particolar refuge had gone out before, then 
it would have been competert for the jury to say thet defendants were 
negligen. in not providing a substitute or alternative lighting. It did 
not seem vital to say whe-her that lemp had gone out previously. There 
was sufficient evidence that other Jamps had gone out, and defendants 
were aware that, cwing to the pressure, the lamps had become irregaler, 
and that there was great risk at any moment of the lights ceasing. That 
being so, it we: a mere question of fect or degree for the jury whether 
the lighting wa; reasonable. and it could not be said that there was no 
evidence to go to the jury that the lighting wes insufficient and not 
reasona ble. 


i 


According té the “Telegraph and Telephone Journal,” there were 
172,674 TELEPHONE SUBSCRIBERS In DENMARK in March, 1918, against 
153,820 in 1917. This is probably equivalent to upwards of 190,000 
telephone stations. 88,672 belonged to the Copenhagen Telephone Com- 
pany, 49,102 to the Jutland, 12,004 to the Funen, and 11,802 to the 
South Jutland Companies. Copenhagen had 60,611 subscribers, Aarhus 
5,097, Odense 3,801 and Aalborg 3,429. 
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Patent Record. 


SPECIFICATIONS PUBLISHED. 


The following abstract jrom some of the specifications recently published have been 
specially compiled by Messrs. MEwaurn, Eiis & Pryor, Chartered Patent Agents, 
70 and 72, Chancery-lane, London, W.C. 

Whenever the date applied jor differs from the date on which the application was lodged 


at the 


112.415 
114,823 
120.064 
120,066 


129.07) 
120.073 
120.074 
120,075 


129,092 
120,108 
120.119 


126, ARE 
120,167 


- $260,172 


120.175 


129,176 
126,127 
120,191 


125,197 
120,203 


Patent Office the former is given in brackels aster the title. 
: 1918 SPECIFICATIONS. - 


Remy Erectric Co. Regulation of dynamo-e'ectric machines. (19/12,16) 
Broc. Couplings or connecting devices for electric circuits. (14/3/17.) 
Bacsucey & Lacey. Electric lamr holders or attachments. (24/9/17) 
Taylor Apparatus and method for the localisation of faults in electrical 
conductors. (5,10;17.) 

BONNELLA. Electric lamp fittings. (18/10'17.) 

MacLusxy. Gas. electric and like fires. (17/10'17.) 

Donovan & Donovan. Boyes and switches cf electric] fuses. (810/17) 
Mine. Means for securing electrical fittings to conduit outlet boxes, patrasses 
and the like. (19/10 17.) 
PAF. iectric light apparatus. (26°10°17.) 

BENNETT. Electric heating and cooking apparatus. (7/E1/17.) 

STIRLING TELEPHONE & Erectsic Co., Beit & Davey. Electrica! reiays for 
use in cancelling arrangements fer electrica! signalling systems and other pur 
poses. (14 1117.) . 
HFUrTLEY. Teleerar hy. (6:12 17.3 
Seats. Mogneto-electric machines. 
CHAFMAN. Alarm clocks (24:4 18.) 
AUTOMATIC TELEPHONE MFG. Co. & TOMLINS. 
impulses, narticularlv applicable to telephcne automatic systems. 
Marszima. Magnetic heating apparatus. (21 E18.) 
PICKERSGILL, Pirr & Haron. Trolley heads for electric traction. 
CCMPAGNIE GENERALE DE MAacGsetos. ‘Ignition circuits of 
(29:9 17) 

ATomMATIC TEREPHCNE Mro. Co. 

REMY EŁgctRIc Co. Ignition apparatus. 


APPLICATIONS FOR PATENTS. 
Note.—Names within parentheses are those of communicators of Inventions, 
October 14, 1918. 


(10/4,18.) 


Avnraratus for correctine eletre 
(6,5,18. 


(18,7 18) 

magnetos, 
Automatic telephone systems. (15 10/17.) 
(19.9 17.) 


16.696 Siemens Bros. Dynamo Werks & WILLcocKs. "Electric fuse holders. 


16,702 Baker & Sims. Flexible joint for cables, &c. 
16.704 Corsen. Incandescent lamp holders. 
16.735 Eoison Swan Ervsctric Co. & Hiatt. Wireless teiegraph valves. 


16.736 
16.737 
16.739 
16.762 


16.778 
15.784 


REILLY. 
WOODBURN. 
16,804 B. T.-H. Co. 
16,819 JAMES. 


West & Co. & Picxert. Lifting magnets. 
West & Co., Bossom & BREFZE. 
SHEDLCCK. 
GERRARD & NEWBERY. 


Alternating current motor starters, 
Manufacturing alloys of metal and electrodes therefor. 
Electrodes. 
October 15, 1918. 
Electric lamp lock. 
Electric weiding apparatus. l 
(G. E. Co.) Electric welding machines. 
(Stanley). Electric controllers. 


16,850 CANDLoT. Electro-magnetically controlline jigging conveyors. 


16.999 WALKER. 
16,910 Parsons. 
16.911 Breepen, URQUHART & Lucus. 
16.918 B. T.-H. Co. 


16.974 B. T.-H. Co. & WEDMORE. 


October 16. 1918. 


Searchlight ‘apparatus. 
Blading for turbines. f 
Electric starting motors for engines. 
Electric motor controli. 
October 17, 1918. 
Protective devices for alterna*ine-current distribution 


(G. E. Co.) 


SYSTEMS, i 
16.996 British WestincHousr ELectric & Mro. Co. & FLETCHER. Alternating current 
dynamos. P 


16.979 SoL_omon. 
16,995 TURNBULL. 


16,999 | 
17.000 | 


17.002 OLDHAM, 


17,038 Urwarn., 
17.053 B. T.-H. Co. 
17.054 Latour. 
17,058 PinzAu & GERVILLE- REACH. 


17.084 SrreincER & VANDEN WyNGAFRT. 
17,120 Latour, 
17.122 Tupor AccumuLaTor Co. I 


7.149 Epmospscn. 
17.174 CocKADAY. 
7.189 ROBERTS. 


l 


17.211 BRITISH INSULATED & HELSBY CARLES. 
17,222 PAGNON. 
17.231 PRICE. 
17,242 Davis. 


17.245 BoLLiGER, 
17,253 OLDHAM. 
17.259 OLDHAM. 
17,267 British WesTINGHOUSE Erectric & Mc. Co. 


17,277 BRADLEY. 
17.316 B. T.-H. Co. & CARTER. 
17,319 Younc. 
17,338 CAVE. 

17.41 BrusH ELECTRICAL ENGINBERING Co. & CHILTON. 


17.342 BrusH ELECTRICAL ENGINEERING Co. 


17.372 DICKINSON. 
17.398 HOLSLAG. 
17,404 PERL. 


17,420 GLOYNE. 
17.442 Epison Swan Evectric Co. & SHERGCLD. 
17.454 B. T.-H. Co. 
17,466 OLDHAM, 


Electric ignition. 

Electric ignition apparatus for engines. 
GRANIC E1ectric Co, (Cutler Hammer Mfg. Co.) 
GRANIC Erectric Co. (Cutler Hammer Mfg. Co.) 
Electric lamps. 

e Cctober 18, 1918. 
Portable electric lamp. 
(G. E. Co.) Eleztric welding machines. 
Radio telegraphy and telephony. (18 10 11, France.) 
Searchiights, &c. (18/10/17, France.) 


October 19, 1918. 


Electric safety sicnal for motor vehicles. 
(4/10/17. France.) 
Stoppers for con 


Thermionic amplifiers. _ 
Electrical discharge devices. 


Auotmatic alarm device for vacuum tube relays. 
Soc. de |}Accumulateur Tudor.) 
tainers cf eleztric accumulators. 

Cctober 21, 1918. 
Locking ring for incandescent lamps. 


Radiotelegraphy. (17 1017. U.S.) 
Anchor devices for cables used in power cultivation of land. 


October 22, 1918. 


Extrusion of metal. 
Clip or fastening for electrical connections. 
Accumulator boxes. 
Attachment of telegraph 
aerial wires. 
High-tension continuous-current machine. 
Gaivanic batteries. 
Electric signalling. &c.. lamps. 


wires to insulators of telegraph poles. &c.. of 
(2210/17, Switzerland.) 


Axial flow steam engines. 


October 23. 1918. 
Electrical treatment of gases. (21 6 16, U.S) ` 
High speed electric, &c.. locomotives. naor 
Machine for generation of electric currents, aiso applicable as 4 $ 
Alkaline accumuiators. : 
Cembined turbines and 
electric penerators, &c. : n 
& CHILTON. Turbine and electrical 
generator plants. 
‘ October 24, 1918. 
Means of effecting electric synchronised control. 
Alternating. 
Electric switches. 
Octeber 25. 1918. 


Electric aeroplane bicycle, &c. ; 
Electric make and break switcnes. 
(G. E. Co.) Producing a kign vacuum, 

Gas exits for galvanic batteries. 
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Gommercial Topics. 
' em a 
Capital Issue Restrictions. 


It is notified that, notwithstanding the armistice, no relaxation can 
xat present be permitted in the restrictions on capital issues, and the 
» approval of the Treasury must still be obtained for issues of shares, 


debentures or other securities. 
* * * * 


-Second-Hand Tools. 

The Minister of Munitions announces that in future secord-hand 
machine tools. wood working machinery and treadle lathes may be 
bought and sold without the sanction of the Ministry and without re- 
_strictions as regards price. The suspension of regulations does not apply 


to new tools. 
* k*k  * * 


Companies’ Annual Returns. 

R On Nov. 1 the Board of Trade prescribed a new form for companies’ 
. annual returns to the Registrar of Companies. Jn the new form, the 
- nationality, the present and any former Christian names or surnames 
-of the present directors, and any persons who have been directors since 
‘the registration of the company are to be given. 

* * * * 


Steel Exports. 


The Minister of Munitions has notified that all deliveries of steel for . 


export shall continue to be made at prices fixed by the Minister. In- 
‘formation as to the export prices will be obtainable on application to 
the Ministry of Munitions (Controller of Iron and Steel Production), 
Whitehall-place, S.W. 1. N ` 
ae * * * 


Steel and Iron Restrictions Removed. 

The Mi istry of Munitions has arinounced that until further notice 
iron and steel makers may accept and execute orders for iton and steel 
ranking for pricrity below class B, subject only to conditions shortly to 
be issu2d, aS regards prices, and to the Order as to priority dated March $, 
1917. 

* * * * 


Designation of U.S.A. Goods. 
The Executive Committee of the Merchants’ Association of New York 
- recently decided that the designation “ Made in U.SA.” in plain type 
form should be used by all of its members on all goods manufactured by 
them in the United States of America, and that the use of all other mark- 
. ings to identify the country of origin of such goods be discontinued. 
_* * x * 


. Industrial Accidents. 

A: showing the value of good lighting in connection with the reduction 
-of accidents, the records of the Travellers’ Insurance Company of the 
United States give the following interesting results : Of 91,000 indvst rial 
accidents recorded in 1910, 23-8 per cent. were due directly or indirectly 
‘to poor lighting. It should be noted that this recorc refers only to the 
accidents investigated by this one insurance company. For the same 
‘period an estimate is made that puts the total industrial accidents of 
the United States at 500.000 and, on the basis of the Travellers’ Insur- 
‘ance Company's percentages, about 125,000 of these accidents were 
chargeable to the lack of proper illumination eight years ago. Since 
that time insurance companies have studied lighting conditions in fac- 
tories in order to classify the risk, and, as proper lighting resulted in lower 
premiums, it was not long before factory managers and their engineers 
-worked out better methods of illumination. The result of this is that 
during the last two or three years the improvements .in lighting have 
caused a reduction of at least 30 per cent. in accidents which are charge- 
‘able to the lack of proper illumination. 

x xk 7 * 
-Regulation of Wages. 

A Bill for the temporary regulation’of wages was introduced into the 
House of Commons last week by the Minister of Labour. The Bill 
imposes on employers the obligation to pay prescribed rates of wages 
‘for six months after the passing of the Act, under penalty of a fine not 
exceeding £5 for each day during which an offence is committed. The 
Minister of Labour may sct up an interim arbitration court, consisting 
of employers, representatives of the workers and independent persons, 


- to decide such questions as the status of the workman, the standard rate . 


of wages, &c., and the finding of the court may be made binding on the 
‘ parties concerned. The Arbitration Act of 1889, however, does not apply 
to any reference under the provisions of this Act. Proceedings under’ 
the Act are to be taken before munitions tribunals of the second class, 
-a8 in the case of offences under the Munitions of War Acts, 1915 to 1917, 
‘and the provisions of those Acts are to apply accordingly. Proceedings 
against an employer may be instituted by or on behalf of a trade union. 
The Bill, which also repeals certain sections of {the Munitions of War 
Acts relating to the settlement of labour difficulties and the prohibi- 


tion of strikes and lock-outs, has passed through a!l its stazes in the - 


House of Commons. 
* * x * 


British Mineral Resources. ' 
a report by Sir L. Phillips, the late Cantroller of the Department for 
e Development of Mineral Resources in the United Kingdom, the 
ollowing recommendations are made :— 
_ That the Government should concern itself more actively than hitherto 
in the mining and mineral industries at home and in the Crown Colonies 
and Dependencies 
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That for this purpose it is necessary to organise a Mines Department 
on suitable lines for the United Kingdom. Be 

That in order to secure the full benefit of the Department, at least 
three small qualified bodies acting as Committces or Commissioners 
should be appointed, and they might be conveniently styled: (a) The 
Imperial Mineral Resources Bureau—forming a link with the self- 
governing Dominions ; (b) The Mines and Mineral; Commission to watch. 
and foster the interests of the Empire in the output and trade in mineral 
and metallic products; (c) Commissioners authorised to take action in 
cases Of improper exploitation of properties, or unreasonable or pro- 
hibitive conditions imposed by landowners for royalties and wayleaves. 

That a fund to be administered by the Mines Department should be 
provided for undertaking experimental work in approved directions. 

In the report Sir Lionel Phillips states that the British Isles have 
probably been endowed with greater mineral wealth than any area of 
equal size on the globe. Vast reserves of coal remain, and beds so far 
Considerable but diminishing quantities of 
hizh grade and enormous bodies of lower grade iron ore are availale. 
Limestone, clays, igneous rocks, chalk, sandstone, salt, slates (unrivalled 
in quality) and various silica sands for moulding, furnace work and glacs 
making, and barytes are abundant. The tin mining industry of Cornwall 
has been steadily declining, but the great rise in the value of tin has 
stimulated interest in derelict properties, and the possibility of reviving 
past activity is attracting the attention of capital. 

* * * * 
Export of Samples. 

the Wa ‘rade Department has issve l an announcement that samples 
of prohibited goods (with certain exceptions) may now be exported 
without Privy Council Licence. A list is given of goods which are entirely 
excluded from this privilege, including iridium, molybdenum and 
moly bdenite, osmium, palladium, platinum, rhodium, ruthenium, 
selenium, steel (containing tungsten, molybdenum, chrome, cobalt, 
nickel or vanadium). tantalum, tungsten, tungsten alloys, tungsten lamp 
filame: ts, and varadium. A list is also giver. of certain goods of which 
samples may only he exported by sample post without licence. These 
in-lude aluminium. ferro cerium, ferro-chrome, ferro-manganese, ferro- 
molybdenum, fe'ro-titanium, ferro vanadium, magnetcs and parts, mica, 
nickel, radium, rubber and rubber goods and tin. 

* * * * 


Coal Conservation. 

Last week Sir J. D. Rees asked the Preside: t of the Board of Trade 
whether he was aware of the opinion held by borough councils and others 
to the effect that the recommendations of the reports of the Coal Con- 
servaticn Sub-ccmmittee to the Miristry of Reconstrrction ard the 
Electric Power Committee to the Board cf Trade should be translated 
into effective legislation at the earliest possible moment; and, seeing 
that it was of the utmost importance that the Government should pro- 
vide industry with the means indicated in thcse reports of absorbing 
the labour which would be available on demobilisation with the least 
possible dislocation and delay, would he take steps to carry out these 
recommendations ? 

Sir A. Stanley said he was aware of the opinions held, and hoped to 
be able to place befere Parliament proposals fer legislation with the 
least passible delay. 


» + * * 


Electricity Supply. 
Councillor Burnam has been elected chairman of the BIRMINGHAM 
ELECTRIC SUPPLY COMMITTEE. 


AzKtow Urban Courcil has asked Mr. P. J. Tierney to prepare plans 
and estimates for public electric lighting. , 

Wiican CORPORATION has applied to the L.G. Board for sanction to 
borrow £5,000 for electricity supply extensions. 

HaMpsteEaD (LONDON) BorovGH CouNciy has applied to the Bcard 
of Trade fcr authcrity to increase the charges for electric current. 

STOCKTON-ON-TEES COUNCIL has voted a war bonus of £50 for the 
current year tc the borough electrical engineer, M”. J. J. Smith, but it 
has declined to grant a permanent increase of salary. > 

WILLESDEN UnBaNn Councit has instructed the electrical enginee 
(Mr. Blake) to prepare an estimate for a garage for housing the electri 
vehicles, and for installing the necessary charging apparatus at the sub- 
station. ; 

The special committee on wages and salaries of the GLAsaow CoR- 
PORATION recommends that, as from June 1 last, the chief engineer of 
the electricity department, Mr. W. W. Lackie, be granted an increase 
of £250 per annum on his present salary, which is £1,250. 

The extension of the BEDFORD municipal power-house was formerly 
opened last week.. The building was commenced in May, 1917, anc the 
extensions have Been carried out under the direction of the borough 
electrical engineer, Lieut. R. W. L. Phillips. The cost was about £33,000. 


-The total capacity is 4,100 kw. 


A gencral, meeting will be held in the Forester’s Hall, Charles-street, 
Cardiff, to-morrow (Saturday) for the purpose of forming a South Wales 
section of the Electrical Power Engineers Association. The chair will be 
taken at 6.30 p.m. by the president, Mr. A. L. Lunn, and all engineers 
interested are invited to attend. 

Councillor J. C. White, chairman of the Belfast Electricity Com- 
mittee, has been appointed by the Board of Trade as a member of the 
committee appointed to examine and report upon the water-power 
reaources of the United Kingdom, and the extent to which they can be 


_ made available for industrial purposes. 


h 


COLERAINE Urban Council recently communicated with the Irish 
Society on the subject of the possible utilisation of the Water-power at 
The Cutts, Coleraine, for generating electrical energy. The society 
have now intimated`that whilst at the present time they felt no action 
could be taken in the matter, the matter would not be overlooked if 
and when the time came to consider the course to be adopted in connec- 
tion with the development of the water-power in question. 

Last week SUNDERLAND CORPORATION referred back a recommendation 
of the Electricity Committee to increase the war charge to power con- 
sumers from 15 per cent. to. 334 per cent., and to low-tension network 
consumers from 10 per cent. to 20 per cent., in order that further par- 
ticulars may be put before the Council. 

The Council also referred back a proposal to increase the salary of the 
borough electrical engineer (Mr. A. B. Blackman) from £1,000 to £1,200 
` per annum on the ground that the undertaking was not paying ot, 
present. 


At the last meeting of the St. HELENS CoropRATION, Councillor Varley, 
chairman of tho Electricity Committee, said he felt sure that the Council 
would join with the Committee in expressing appreciation of the services 
rendered to the town by Mr. E. M. Hollingsworth as electrical engineer. 
and by Mr. Warr, the assistant electrical engineer, who was also leaving 

` their service. At the same time they congratulated them on their 
appointments. Mr. Hollingsworth has been with the Council for 25 years 
and Mr. Warr for 163 years. 


EDINBURGH ELECTRIC LIGHTING COMMITTEE recently appointed a 
deputation of four, composed of the Lord Provost, the convener of the 
committee (Councillor Bruce Lindsay), Councillor Stevenson and the 
town clerk (Mr. Grierson) to wait upon and urge the Ministry of Muni- 
tions to give facilities for the Corporation to proceed with the new electric 
power station at Portobello. The proposed alterations at Dewar-place 
are being proceeded with in order that the increased power which is 
required at once might be obtained. . 

The accounts of the EDINBURGH electric lighting department for the 
year ended May 15 show gross capital expenditure £1,201,625 (increase 
£7,767), of which £673,443 has been repaid. Revenue was £167,064, 
and working and special expenses were £106,823, leaving gross profit 
£60,241. Interest required £16,261, instalments of loans £39,323, and 
income tax £7,612, and to meet these item" £2,956 has been transferred 
from reserve fund. Units generated were 26,203,766 (compared with 
22,478,407 in previous year) and sold 20,945,404 (17,997,251). 


Electric Traction. 


The Swansea tramway service has been suspended for some days 
owing to a dispute as to wages. 


In a provisional order, promoted by the GLascow CORPORATION, 
power 18 sought tc construct an additional length of tramway, and to 
transfer to the Corporation the superannuation fund formed by the 
Glasgow Corporation Tramways Friendly Society, &c. 


The Hurt City ENGINEER recommends the Cleansing Committee to 
use electric trucks for the collection of street. sweepings near the depots 
and thereby release horses for heavier work. A further report is being 
prepared by the Engineer, who has been authorised, if necessary, to visit 
the Chloride Company’s works. 

STOCKTON CORPORATION has agreed to co-operate with Thornaby 
Council in regard to the purchase of the local tramways. Middlesbrough 
Corpora‘ion has also been apprcached with a view tc arranging for jcint 
action, and that the necessary steps be taken to promote a Bill or obtain 
a Provisicnal Order authorising the Council to work the tramways when 
purchssed. | | f 

The accounts of BLACKPOOL CORPORATION tramways department for 
the year ended March 31 show gross capital expenditure £317,469, of 
which £32,497 has been redeemed. Sinking fund amounts to £146,691, 
reserve fund to £11,346 and permanent way renewal fund to £41.934. 
Revenue was £119,339 (against £96,224 in previous year), gross profit 
£50,883 (£41,139) and net profit £30,307 (£21,183), of which £15,000 
(£10.000) is to be devoted to relief of rates. Revenue per car-mile was 
22-86d. and working expenses, jncluding power, were 13-114. Passengers 
carried were 22,251,567 (17,810,538) and car-miles run 1,252,878 
(1,131,728). | 


__ Imperial Notes. 


A successful trial trip of an electric train has been made on the 
NEWMARKET & ESSENDON (MELBOURNE) ELECTRIC RAILWAY. 


It is announced that the Dominion Government will endeavour to 
arrange with the United States for the joint developfment of the WATER 
POWERS OF THE ST. LAWRENCE. 


A contract has been arranged with the Calcutta Electric Supply 
Corporation for the electric lighting of the New Central Avenue,CALCUTTA, 
by means of half-watt lamps. 


te According to a recent decision of the AUSTRALIAN DEPARTMENT OF 
TRADE AND CUSTOMS, the Pardy electrical centrifuge testing apparatus, 
inclr ding motor which is an integral part thereof, is admitted into 
Australia duty free. 


The accounts of WELLINGTON (N.Z.) CorPoRATIONS TRAMWAYS 
DEPARTMENT for the year ended March 31 show gross capital expenditure 
£758,227, of which £76,020 has been repaid, in addition to £13,084 for 
horse lines. Revenue was £218,320 (increase £10,374), and the net credit 
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balanco, after provision for working expenses, capital charges, reserve, 
&c., was £11,660 (increase £526). Passengers carried were 33,156,9 
Revenue was 17-59d. per car-mile, and working expenses were 12-56d. 
the power supply and public lighting section the capital expenditure is 
£48,138, of which £5,581 has been repaid. Revenue was £19,129 (in. 
crease £3,689) and net surplus £947 (decrease £782). There are 5,414 
H.P. of motors connected. Units supplied for power, track lighting, &o., 
were 2,069,327. The capital of electric lighting department is £221,165, 
of which £42,789 has been repaid. Revenue was £87,536 (increase 
£8,064) and net credit balance £17,780 (increase £1,522). Working 
,Cxpenses were 2-01d. per unit sold, and total expenses, including capital 
charges, 282d. Units generated were 6,599,135 and sold 4,956,388, 


According to estimates prepared by experts there is enough soft coal 
in the four WESTERN PROVINCES OF CANADA to supply the world for s 
couple of centuries. The mines of Saskatchewan, Alberta and British 
Columbia have scarcely been tapped, hut have produced a total in one 
year of 6,000,060 tons, of the value of over five millions sterling. In 
Alberta and Saskatchewan the coal fields can supply the demands of the 
praine provinces for centuries. Steps have also been taken to generate 
cheap electric power by establishing power plants at the mouths of cer. 
tain mines. Progress has been delayed on account of the financial 
situation caused by the war, brt there is no doubt that in the future the 
power problem of the prairie provinces will be largely settled by the 
inexhaustible supplv of coal available in these provinces. The Canadian 
Dominions geolozical survey has estimated that the coal beds of these pro- 
vinces with eastern British Columbia, contain a total of 143,490,000,000 
tons, covering an area of 87,000 square miles, 


In an article on the development of the ELECTRICAL Ixpustry w 
Inp1a, ‘Indian Engineering” asks the Government to apply, 84 
remedy for the present lack of progress, a complete considered re- 
organisation of the system of administration in e.broad-minded spirit. 

The following points are, it is stated, essential as first steps in the right 
direction: Dissociation cf the Electrical Department from the Publis 
Works Department: the appointment of fully-qualified practical and 
commercial electrical engineers as electrical advisers to local Govem- 
ments ; the formation of an Imperial Advisory Board, with the Elec- 
trical Adviser to the Government of India at its head ; and the education 
of the country to the advantages of electricity. It is suggested that 
engineers of the Public Works Department should have scund com- 
mercial knowledge of business combined with engineering ability, and 
ba given powers to act on their own initiative; that an Advisory Board, 
with considerable executive and administrative powers, is an absolute 
necossity ; that all electrical advisers to local Governments should be 
directly-under this Board, and that appeals should be made to the Board 
against decisions of the local Government electrical engineers ; that it is 
essential that the Electrical Adviser to the Government of India should 
be at the head of the Board. If Government electrical undertakings 
are run on commercial lines, most of the advantages of electricity will 
soon be made evident to the financiers, who will then probably come 
forward themselves. If new projects are referred to the Advisory Board 
and the whole matter is then left to them instead of having to: pas 
through various departments, the industry will be greatly benefited 
by the total elimination of red-tape and inexperience. It will rest with 
managers of supply undertakings to educate their consumers as to th 


advantages gained by the adoption of electricity. 


Miscellaneous. 


The Minister of Munitions has. suspended: until further notice the 
returns required of persons.employed 


Up to Oct. 4 the Board of Trade received 1,575.applica tions for licences 
under the Non-Ferrous. Metal Industry Aet, LOL8,.and 901 licences have 
been issued. 


It is anrounced that the U.S.A. Government has taken over the 
operaticn and administration of all the submarine cables owned in the 
United States. 


Ths 2,0)) minors empioyed at the Bentinck Colliery, Kirkby-in- 
Ashfield, wao struck work because electric lamps were not supplied, 
resum2d work on Tuesday. 


The WESTERN UNION TELEGRAPH Company hope soon to have workirg 
a submarine cable between the English coast and the Irish coast, which 
will cbviate the difficulty of kecping commu: ication with land lines. 


According to ‘‘ The Engineer `“ the WorLp PRODUCTION oF ALUMINIUM 
in 1913 was 68,000 tons, in 1917 136,000 tens, and the estimated pro- 
duction ir 1918 is 230,000 tons, and in 1920 320,000 tons. 


The Committee on Production has awarded a further advance of 5s. 
a week, to employees in the engineering, shipbuilding, chemical and 
domestic engineers and railway shopmen, with 2s. 6d. per week for boys 
under 18. 

Mr. C. E. Town, Assistant Secretary of the London Chamber of Com- 
merce, Oxford-court, Cannon-street, E.C. 4. will be glad to receive old 
or new tobacco pipes (or money to buy new- ones) for our convalescent 
sailors and soldiers, The old pipəs will be cleaned, sterilised, repaired 
and re- polished. 


The appearance of Puncu’s ALMANACK for 1919 synchronises with the 
opening of the armistice celebrations, so that it has caught the public 
in the right mood to appreciate its artistic and humorous contents. A8 
was to be expected, the publication deals largely with war and “ peace 
offensive ” topics, but there are some excellent non-war pictures. The 
Almanack is published at.a.shilling.. | 
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The“ Lordor Gazettè™ of Nov. 19 contains a list of alterations in 
the list cf PROHIBITED AND RESTRICTED Exports. The following items 
are deleted: (a) Brazilian carbon, (a) celluloid articles, (b) alumino- 
ferric, (b) iridium compounds, osmium, palladium, rhodium and ruthe- 
nium compounds and stronthium compourds and mixtures, (@) sul- 
phuric acid, (a) tetanium compounds, (b) tungster compounds. 

An OFFICERS’ UNIVERSITY AND TECHNICAL TRAINING COMMITTEE FOR 
SCOTLAND has been appointed by the Ministry of Labour to advise as to 
the course of education and training for officers and ex-ofticers, &c., of 
His Majesty's Forces, with a view to tinding them suitable employment 
after the war. The Committee will be under the chairmanship of 
Sir Alfred Ewing, D.Sc., F.R.S., and amongst the other members are 
Profs. T. Hudson Beare and R. Stanfield. The Secretary of the Committee 
is Major G. F. Young, of the Appointments Department of the Ministry 
of Labour, Balmoral Hotel, Princes-street, Edinburgh. 

In the House of Commons last week, Mr. Wardle, Parliamentary 
Secretary to the Board of Trade, stated in reply to a question that an 
order had been made by the Board of ‘Trade vesting ENEMY GWNED 
PATENTS and the benefit of enemy patent applications in the Public 
Trustee, and under the Trading with the Enemy (Copyright) Act the 
copyright in any works first made or published in an enemy country 
during the war also vested in the Publie Trustee. who would hold the 
enemy property vested in him until the termination of the war. The 
ultimate treatment of this property as well as of enemy owned trade 
marks was a matter which was being considered by the Government. 


The 20 pcint programme of the LABOUR Party includes the following 
demards: The retention by the State of the railways and canals, the 
expropriaticr of the shareholders and the organisation under public 
cortrol, of a national system of transport. ‘he retention by the State 
of the coal and iron mines, the expropriation of the present owners and 
the organisation by the Government and the local authorities of the 
supply of coal as a publie service. The provisior and management by 
the Governmer t (in conjunction with the local authorities), of the pre- 
posed er per- power stations by which electricity can be provided at the 
lowest possible cost. without toll to the capitalist comparics, fcr both in- 
dustrial and domestice purposes. 


The following are official valuesof ELECTRICAL MACHINERY, MATERIAL 
AND APPARATUS [IMPORTED into this country (a) during September, 1918, 
and (b) the aggregate figures from Jan. 1 to Sept. 30, with increase 
or decrease compared with corresponding periods of 1917 :— 

Electrical machinery, (a) £40,885 (decrease £74,809), (b) £534,047 (de- 
crease £513,253); including generators and motors other than for 
aeroplanes, motor cars and cycler, (a) £19,372 (increase £5,413), (b) 
£127,435 (decrease £61,968); and electrical machinery unenumerated, 
(a) £21,531 (decrease £80,222), (D) £406,612 (decrease £451,295), tele- 
graph and telephone cables other than submarine, (a) £1,476 (increase 
£8,831), (b) £3,412 (decrease £47,110); telegraph and telephone appa- 
Tatus, (a) £5,329 (increase £1,834), (b) £39,606 (increase £14,745) ; 
other electrical wires and cables, rubber insulated, (a) nil (decrease 
£1,309), (b) £657 (decrease £31,106); with other insulations, (a) £2,598 


(increase £2,478), (b) £3,358 (decrease £5,292); carbons, (a) £185 (de- - 


crease £8,138), (b) £27,217 (decrease £65,499) ; glow lampr, (a) £29,160., 
(increase £29,000), (b) £110,047 (decrease £44,240); parts of arc lamps 

and searchlights (other than carbons), (a) £13,580 (increase £7,980), 

(b) £76,571 (decrease £15,208); primary and secondary batteries, (a) 

£5,814 (decrease £14,314), (b) £113,858 (decrease £118,843) ; meters and 

measuring instruments, (a) £1,713 (decrease £1,200), (L) £19,201 (decrease 

£6,409); switchboards, (a) £142 (increase £142), (b) £2,273 (increase 

£1,782); electrical goods and apparatus unenumerated, (a) £23,351 (de- 

crease £29,056), (b) £385,712 (decrease £20,139). Totalof electrical goods 

and apparatus other than machinery and uninsulated wire, (a) £83,348 
(decrease £11,200), (b) £781,912 (decrease £218,926). 

The values of EXPORTS OF ELECTRICAL MACHINERY, MATERIAL, &c., (a) 
during September, 1918, and (6) from Jan. 1 to Sept. 30, with increase or 
decrease compared with corresponding periods of 1918, were a3 follows: — 

Electrical machinery, (a) £90,358 (decrease £11,599), (b) £790,520 
(decrease £318,032) ; including railway and tramway -motors, (a) £3.470 
(increase £1,371), (b) £29,531 (increase £4,585); other generators and 
motors except for aeroplanes, motor cars and cycles, (a) £63,227 (increase 
£1,288), (b) £481,910 (decrease £179,727) ; and electrical machinery un- 
enumerated, (a) £23,661 (decrease £14,258), (b) £279,079 (decrease 
£142,890 ; telegraph and telephone cables, submarine, (a) £45,214 (in- 
crease £45,214), (b) £444,970 (increase £315,882) ; other than submarine, 
(a) £40,566 (increase £21,615), (b) £235,654 (decrease £304,384) ; telegraph 
and telephone apparatus, (2) £12,981 (decrease £6,835), (b) £142,641 (de- 
crease £57,696) , other electrical wires and cables, rubber insulated, (a) 
£8,823 (increase £4,864,) (b) £55,113 (decrease £113,065); with other 
insulation, (a) £20,395 (increase £3,216), (b) £79,981 (decrea se £166,513) : 
carbons, (a) £1,986 (increase £1,286), (b) £6,372 (decrease £14,501) ; glow 
lamps, (a) £4,095 (decrease £5,543), (b) £60,868 (decrease £41;768) ; arc 
lamps and searchlights, (a) £293 (decrease £4,731), (b) £16,266 (decrease * 
46,275); parts of arc lamps and searchlights (other than carbons), (a) 
£391 (decrease £12,034), (b) £13,717 (decrease £53,514); primary and 
secondary batteries, (a) £8,406 (decrease £3,505), (b) £88,285 (decrease 
£31,803); meters and measuring implements, (a) £13,461 (increase 
£6,346), (b) £92,307 (decrease £10,354); transformers, (a) £6,400 (de- 
crease £225), (b) £27,404 (decrease £28,174); switchboards, (a) £1,489 
(decrease £867), (b) £23,485 (decrease £3,461); electrical goods and 
apparatus unenumerated, (a) £25,580 (decrease £44,720), (b) £305,526 
decrease £217,783). Total of electrical yoods and apparatus, other thau 
machinery and uninsulated wire, (a) £190,080 (increase £3,081), (b) 
£1,592,589 (decrease £746,409). 
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Tenders Invited and Accepted. 


WALSALL Corporation require tenders by Dec. 5forsupply and erection 
of 500kw. rotary converter equip ent. -Specitication from the Manager 
of the electricity department. | 

MANCHESTER Electricity Committee requires tenders by 10a.m- 
Nov. 29 for the supply and erection of three-phase 6,600-volt switchgeMr. 
Specitications, &c., from Mr. F. E. Hughes, Town Hall, Manchester. 

Dvusuin Electricity Committee require tenders by noon Not. 27 for 
the supply and installation of a 3,000-5,000 kw. turbo-alternato ` gene- 
rating set. Specifications from the City Electrical Engineer. 

The SLIGO, LEITRIM & NORTHERN RaiLWAy COMPANY require tenders 
by 10 a.m. Dec. 1 for 12 months’ supply of stores, including electric 
telegraph materials, metals, leather belting, &c. Forms of tender 
from the Seerctary, Enniskillen. es y 

The Union oF Soutu AFRICA TENDER Boarp require tenders by 
3p.m. Dec. 18 for 800 yards underground telephone cable (paper 
insulated, lead sheathed, 306 twin conductor.) ard 800 yards ditto 
(204 twin conductors), Form. of tender, &c., from the Controller of 
Post Office Stores, Palace cf Justice, Pretoria, cr the District Stores 
Clerks, Capetown, Jchannesburg, Darban, &c. 


— aaae 


SPENBOROUGH URBAN CoUNCIL has accepted the tender of the British 
Thomson- Houston Company for switchgear. 

BOLTON TRAMWAYS COMMITTEE has placed an crder with Hadfields, 
Ltd., for points and crossings and the Electricity Committee has accepted 
the tender of R. Foster for conduits and fittings, 

WOLVERHAMPTON CORPORATION has accepted thé tender of the 
Chloride Electrical Storage Company (at £145) for the supply of a battery 
of 40 cells in ebonite boxes in seven hard: wood trays for a 24-ton electric 
vehicle. 

BRADFORD ELECTRICITY ComMMITTEE hes eaccepted the following 
tenders: Mather & Platt, 100 H.P. a.c. motor and starter; British 
Westinghouse Company, two 1,500 kw. rotary converters; and B. 
Thomas, switchboerd. 

GILLINGHAM CoUNCIL has accepted the tender of Edison Accumulators, 
Ltd., for the supply of two electric motor lorries for collecting house 
refuse, the cost being :—Complete chassis with accessories and Edison 
accumulator and set of solid india-rubber tyres, £890 ; extra increase, 
due to war, 20 per cent., £178—£1,068. 

MANCHESTER ELECTRICITY COMMITTEE has accepted the following 
tenders: Stewarts & Lloyds, high and IBw pressure steam and feed 
pipework for Stuart-street station ; Bruce Peebles & Company, two 
500 kw. motor converters; Ferranti Ltd., annual requirements of 
curren; traasformet ; British Westinghouse Company, annual require- 
ments of &.c. meters and potential transformers ('. Macintosh & Com. 
pany, Western Elec ric Compeny and Callender's Cable & Constructior 
Company, cable as ar extension to annı al cable contracts. 


Appointments Vacant and Filled. 

Two assistant electrical engineers are required by a large dynamo | 
firm. 

Bury Corporation require a tramways manager. Salary £500. Appli- 
cations to the Town Clerk by Nov. 23. 

An installation inspector js required by the Stepney (Londor ) Borough 
Counoil elect ic stpply department. Applications to the Engineer and 
Manager, 27, Osbori -street, Whitechapel, E. 1, by Nov. 26. 

Greenock Corporation Electricity Department require an electrica 
superintendent. Applications to the chief engineer and manager, Mr. F. 
H. Whysall, M.L E.E., Blackburn-street, Greenock. 

The Electrical Research Committee requires a technical officer ta 
direct and supervise the research work undertaken by the Committee. 
Commencing salary £1,00) per annum. <Ap>‘ications to the Chairman, 
1, Albemarie-street, London, W. 1, by Friday, Deo. 6. 


Mr. A. A. Blackburn, of Belfast, has been appointed, out of 29 appli- 
cants, engineer and manager of the Huddersfield Corporation tramways 
at £600 per annum. ,; i 

Erith Council has appointed Mr. Weston (Southall) and Mr. Kettle 
(Tunbridge Wells) as charge engineers. l 

Business Items. 

Messrs. Evershed & Vignoles, Ltd., notify that they have closed their 
City oftice at 110, Cenncn-street, E.C., and all letters should be addressed 
to the Company s sole addre.s: Acton-lane Works, Chiswick, W. 4. 

The “Z2” Electric Lamp Mfg. Company, Ltd., has recently issued a 
folder containing its priced stock lists of accessories and lighting sun- 
dries. The folder is intended for permanent use and revised copies of 
the stock list are issued monthly to the trade upon request. 

Mr. Henry Butcher annources that ke will include in his SALE By 
AUCTION at the Town Hall, Chesham, on Nov. 28, a complete labcratory 
electrical installation, some electrical instiuments and apparatus, tools, 
&c. Catalogues (Is. each) and further information may be obtained 
from Messrs. Henry Butcher & Company, engineers and machinery 
valuets and Auctioneers, 63-4, Chancery-lane, London, W.C. 2. 

Enterprise Mfg. Company, Ltd.. notifies that Messrs. Henry Ashdown 
and Sidney Dicks have resigned their positions as directors of the com- 
pary, and Messrs. Emest Joseph and Wiltiam Harvey Utz have joined 
the board, Mr. C. H. Roberts remaining as managing director. Mr. 
D. G. E. Barrie will confinue tc represent them for the London districts. 
The ccmpany has been appointed London and South Coast agents for 
Messrs. S. Hodgson & Company, of Halifax, manufacturers of a.c. and 
d.c. motors. š 
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Companies’ Meetings and Reports, &c. 


ann ape 


Dick, Kerr & Company, Ltd. 


The annual general meeting of this company was held in London on 
Nov. 14, Mr. CLAUD T. CAYLEY (chairman) presiding. 

“rhe CHAIRMAN said: Gentlemen, you will have already seen that 
the profit for the year is not much short of that for the previous year, 
and, in view of the fact that your directors’ policy has been gradually 
to prepare where possible for the reconstruction cf the business on post- 
war conditions, no doubt you will consider the year's results satisfactory. 
‘The total on the asset side of the balance-sheet is over two and a quarter 
‘million pounds—a record figure. The individual items are not widely 
different from those of last vear, except ‘‘ contracts, due for work, stock 
of materials, &c.,”” which is roughly £100,000 more. This item covers 
sums due to the company in respect of contracts, with the etock of 
material carried in respect of them. and so forth. “ Capital expendi- 
ture ” is some £20,000 less than last year, and we do not doubt that you 
will fully endorse the conservetive policy of which this writing down 
‘is evidence. Investments stand at £338,000 odd, against £341.000 odd 
in 1917, the decrease being the net result of two larger transactions. 
Last vear I reported on the acquisition of the bulk of the B preference 
stock of Willans & Robinson. Ltd. This transaction occurred after the 
close of our financial year. and wes neb reflected ip the 1917 accoums. 
Since our last meeting the whole of our holding of preference shares in 
the United Electric Car Company. Ltd.. has been disposed of, so that 
the latter transaction largely off sets the former. On the liability side 
the chief variation (other than the issue of shares indicated) is that 
~ creditors and estimated liabilities ° shows a deercase of approximately 
£90.000. Special reserve for contingencies stands at £75,000, and your 
directors propose to add a further £25,000. The works have continued 
to be fully employed, and during the past few months, the demand for 
certain purely war products, having become less urgent, opportunity 
has been taken to establish a process of gradually changing over, and 
in this the Ministries of Munitions and Reconstruction have given con- 
siderable assistance. While there must inevitably be a hiatus of dis- 
organisation, we hope to be able to retain the continuous services of a 
considerable portion of our workpeople, first in the operations necessary 
to re-arrange the factories, and later in standard production, provided 
raw material is available. ‘The raw material required for the class of 
machine y in which we specialise is very different from raw material 
as understood generally by the public. Material such as steel forgings 
and castings, copper wire, and many other things which are the basis 
of our manufacture, are the finished article with many other producers. 

During the year the work of consolidating into our own organisation 
those of Willans & Robinson and the Urited Electric Car Company 
has been completed, and your management committee has been strength- 
ened and made still more representative by the appointment of Mr. 
Davenport and Mr. Bennett from Rugby, and Mr. Conner, whom many 
of you know well as an old and trusted member of our staff. An alliance 
has also been made with Siemens Brothers & Company, Ltd., by which 
it is thought much economy can be attcined through the amalgamation 

_of selling organisations and co-ordination of designs and products 80 as 
to avoid overlapping. Siemens and ourselves are not competitors in 
manufacture. ‘they are long established es makers of all kinds of cables, 
dynamo machinery, telephones, instruments, and so on, while we have 
specialised in apparatus for railways and tramways, steam turbines and 
the larger classes of electrical machinery. The two manufacturing 
organisations dovetail into each other perfectly, and only small adjust- 
ment is required to bring the commercial sides together with material 
benefit to both. This arrangement has now been consumme‘ed by an 
exchange of directors, Mr. Mure Ritchie (chairman, Siemens Bros., Ltd.), 
who is with us to-day, having taken a sest on this board, and I having 
joined that of Messrs. Siemens. An interesting development is the 
establishment in France and Japan of companies to oxploit our manu- 
facturing rights in connection with apparatus for railways and tramways. 
It must be gratifying to you to know that Dick, Kerr machinery ranks 
so highly in these important countries that representative technical 
and business men are willing to provide the considerable capital required 
for such undertakings. The companies will also act as our agents in 
their respective countries, thereby contributing important outlets for 
the produc’e of our own factories: should there be a surplus available. 

I referred last year to the cgnviction on the part of those studying 
the position on your behalf that the after-war demand for our products 
will be very great. The ccrrectness of this opinion is proved by the 
demand which already exists for all classes of electrical machinery, and 
especially large sized steam turbine generating plant, upon which we 
have specialised for some years. The manufacturing capacity of tho 
country for heavy electrical machinery is much below the demand, and 
in our own case, if we wish to retain the position we hold, we must find 
facilities not only for increased output but for the production of indi- 
vidual units larger than our present shops admit of. We were fa ed 
with the difficulty, if not the impossibility, at all events for a long time 
‘to come, of exterding the works, obtaining the necesrary machinery 
-and building up a strong organi-ation. We have solved the diffict lty 
in a very satisfactory manner. We were in hope that we would be in 
.a position to give you full details at this mée‘ing, and indeed the date 
was postponed with this in view. The arrangements which are involved, 
however, require much careful adjustment, together with Treasury 
ranction, which has not yet been received. Suffice it to say, therefore, 
‘that an option agreemert has been entered into with the Coventry 
Ordnance Works, Ltd., whc owr ar engineering works of modern design 
-and equipment which, although not at present occupied upon electrical 
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work, can very quickly be converted to that purpose. You will, in due 
course, receive full particulars of the proposal, and you will be asked to 
con.ent “o an exchange of your shares for those of a new company, 
which, in the event of the offer being accepted, will control both concerns. 
The Coventry Ordnance Works has an issued capital of £800,000 and 
debentures cf £600,000. Its proprietors are Messrs. John Brown & Com- 
pany, Ltd., Cammell Laird & Company and the Fairfield Shipbuilding 
& Engineering Company. The shops can be easily altered fer the pro- 
duction of heavy electrical machinery, and the Company have a con- 
siderable outptt of non-war material, which i* i. expected ct n be mate- 
rially increased. Mr. Cayley concluded by moving the adoption of the 
report and balance sheet for the year ended June 30, 1918. 

Mr. R. H. PRESTWICH (deputy chairman) seconded the motion, 
which was carried unanimously. 


The retiring directors, Mr. R. H. Prestwich and Mr. John Sampson, 


were re-elected, the appcintment of Mr. Bernard A. Firth and Mr. G. 
Mure Ritchie as directors during the past year was confirmed. 


The gross revenue of the AMAZON TELEGRAPH Company, LTD., for 
the year ended June 30, 1918, amounts to £80,455, and working expenses 
were £31,598. After providing £701 for income tax, £275 for depreciation 
of investments, £12,186 for debenture interest, £10,741 for sinking fund, 
and placing £17,000 to general reserve, the directors recommend payment 
of a dividend of 4} per cent., less tax, on the share capital, leaving 
£6,842 to be carried forward. The managing director, Mr. Frederic E. 
Nosworthy, who has been at Para and Rio de Janeiro on the Company's 
business during the whole of the past financial year, has now returned. 


Mr. B. M. Drake, who presided over the annual meeting of DRAKE & 
GoRHAM, Ltd., last week, said that he was optimistic with regard tothe 
future of the electrical industry, especially if the recommendations of 
the Electrical Trades Committee were accepted by the Government 
and acted upon without further delay. In the Committee’s report it 
was shown that an annual saving of £100.000,000 could be effected in 
this country if electric power were universally adopted—a sum sufficient 
to pay the interest on 2,000 millions of War stock. With electricity 
“on tap” throughout the country there must needs be a demand for 
the services of those who had had the necessary training and experience 
to show-manufacturers how to utilise the current to the best advantage. 
In that connection the company was preparing a scheme of guarantees, 
which would relieve large users from all anxiety as to the saving they 
would be able to effect. ; 


The President of the WESTERN UNION TELEGRAPH COMPANY states 
that the contract with the Urited States Government leaves to the 
company its non-operating income and the income from its eight trans- 
atlaı tic cables. The Government will maintain all land lire reserves 
for depreciation aid amortisation vpon the same bases as heretofore: 
continue the maintenance and operaticn of the property in as efficient 
conditior as when taker over and reti rn the property, on the terminatior 
of Federal control, in as good cor ditior as when received ; pay all otber 
land line operating charges, including taxes, bend interest and guarar teed 
rentals, &c. As compensaticn the Government will pay the company 
$8,000,000 per annum. Out of this the company will lend to the Govern- 
ment each year $1,000,000 without interest towa: ds financing approved 
additions and extensions. funds required fcr these pvtposes beyond such 
amount to be furnished by the Government. df pew securitier are isevued 
by the compa y for land line additiors or otherwise required, the 
Gcverr mer t will pay the interest or other costs cf sı ch securities. The 
company will limit its dividend during Federal control tc 7 per cert. 


Separate meetir gs of the preference and ordinary shareholders of the 
British WESTINGHOUSE ELECTRIC & Mra. Company, LTD., were held 
on Tuesday in order to consider the scheme for the re-arrar gement and 
increase of the capitel. The chairman (Mr. J. Annan Bryce, M.P.). 
who explairec the proposals of the directors, said the main provisions 
embraced the placir g of the ordinary shares on a level with the preference 
shares, which henceforward would receive a ron-comtlative 8 per cett. 
dividend in lieu cf 15 per cent. plus certain contingent rights, ard in the 
evci t of a liquidation £2 per srare only, in lieu of £5; also it was pro- 
posed to give the boare powers to raise an adfitional £5,006,000 in the 
form cf ordinary shares. The provision of extra capital was absolutely 
necessary if they were to hcld their place in view cf threatered competi: 
tion. The preference sha.ehclders might be reluctant tc give up certait 
‘Lhe provision 

cf so mach additional capital to rank behind them would ensure the 
regularity of the 8 per cei t., whereas if they remained as they were it 
was doubtfr] if they would continie tc be paid, while the £2 per share 
it the ever t of a liquidation was also rendered more secure. It would be 
impracticable to issue shares ranking péri passu with them, and deben. 
tures placed in front of them could cnly be issued cr: very or erous terms. 
«He concluded by moving the necessary resolution. 

Mr. HERBERT Smitu and others criticised the scheme, brt Sir ERNEST 
Hitty pointed out that the undertaking was now under the control of 
the Metropolitan Wagor. & Carriage Company. which had only come in 
in 1917, when the company was going or the rocks. It had interested 
itself purely from the industrial pcirt of view, anc was convinced that 
the increase of capital was absolutely necessary. It was prepared to find 
that capital in a way suggested without underwriting commissions, but 
it was impracticable to have a 15 per cent. preferer ce share in front of 
them. 

After further discussion the meetings were adjourned until Monday 
next. 
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Notes. 


—— ee 
The Future of Our Railways. 

AN interesting report has been drawn up by the Select 
Committee on Transport. To some extent the report is of a 
non-committal nature, but certain preliminary conclusions 
have been reached. Among these it may be mentioned that 
the Committee feel the organisation of the railways cannot be 
allowed to return to its pre-war position. On the other hand, 
it is felt that the temporary arrangements which have been 
applied for the control of our railways during the war would 
not be satisfactory as a permanent settlement of the question, 
and, further, that unification of the railway system is desirable 
under suitable safeguards. This unification may, of course, be 
attained in various ways. There might be further amalgama- 
tions ; or unification of company or private ownership; or, 
lastly, there might be nationalisation. In the last alternative 
there might be Government management, or a board of manage- 
ment not represented in Parliament, or the system might be 
leased to one or more commercial companies. 
assumed that objections will be raised to all these schemes. 
There is no doubt that the present form of control has pro- 
duced some excellent results under very difficult conditions. 
On the other hand, it must be remembered, that there has been 
no interference with individual organisations, and thus it 
has been a triumph of private enterprise. There is a 
certain amount of talk at the present time of improved methods 
in one direction or another, and we are glad to see that the 
Committee, although they are not able to judge of the value 
of the proposals on a large scale, recommend the granting of 
facilities to Mr. A. W. GATTIE to carry out certain tests. This, 
perhaps, is as much as can be hoped for at the moment. 
, Economies are also possible through: improved methods of 
administration. On the part of railway employees there is a 


eeeeeece me O C88 0 


It may be 


somewhat natural desire for nationalisation, with the idea that 
better pay will thereby be obtained. It may be well to point 
out, however, that the conditions are conflicting. Dividends 
paid by railway companies, generally speaking, are notoriously 
on the low side. The payment of higher wages will reduce 
these dividends still further, and at the same time the public 
will resent anything in the way of higher charges. Nationalisa- 
tion of the railways will not do away with these conflicting con- 
ditions, although it would introduce certain economies through 
unification. Possibly higher wages might also be given, and 
they are certainly desirable, but in that case it appears that the 
State would have to subsidise the railways. This, of course, 
would merely mean that the taxpayer generally would pay for 
the deficiencies ; some cheap facilities might be given, but 
in that case certain sections of the community would thereby 
benefit through the generosity of the general body of taxpayers. 


The Urgency of Coal. 

WE doubt if Government departments at all realise the 
extreme urgency of coal at the present time to enable our 
various industries to be re-established with the least possible 
delay. Take, for example, the electrical industry. This 
depends for its well being very largely upon supplying the > 


“needs of electricity supply undertakings and their consumers. 


Yet at the present time no new services can be put in unless a 
permit is obtained from the Director of Electric Supply. This 
restriction has been put into force owing to the demand of the 
Coal Controller that electricity supply stations should con- 


‘sume a smaller quantity of fuel, and it is certainly an order 


that was inevitable. We come back then to the shortage of 
coal as being the prime cause, and in this connection it must be 
remembered that we have not merely to consider our own needs, 
but those of our Allies. For example, the coal mines in the 
northern part of France have been largely put out of action 
by the Germans, and the population in the northern plains of 
Italy, where the winter is severe, are wholly dependent upon 
imported coal for artificial warmth. It will be understood, 
therefore, that an increase in our output of coal is a matter of 
extreme urgency. We are aware that 100,000 miners are to be 
released immediately from military service, but we do not 
know how soon this step will become effective. Moreover, in 
any case, an additional 100,000 men is by no means sufficient. 
Every suitable man should be secured for this purpose. 


The Provision of Raw Materials. 


Ir may be said that the most important need of our indus- 
tries at the present moment is the supply of raw materials, and 


. this is even more important than the supply of labour. As 


far as the electrical industry is concerned, there will, un- 
doubtedly, be a great demand shortly for electrical machinery | 
of all kinds, for many extensions are very much overdue. This 
is also true of other branches of engineering. Although it is 
desirable that Government -control in vanous directions 
should. be eliminated as soon as possible, it seems inevitable 
that there should be control for some time to come over the 
supply of raw materials. The managing director of one of our 
well-known manufacturing firms recently expressed the view 
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to us that unless there were control to ensure each industry 
obtaining its proper proportion of materials at reasonable 
prices the demand would become so keen in certain directions 
that prices would get altogether out of hand. This view, we 
believe, will receive general support. Any inflation of prices 
due to shortage would be disastrous to the smaller and less 
powerful firms, and although we look forward to the day when 
industry can go forward free of all restrictions, it would 
certainly be a calamity at the present time if our smaller firms 
were to suffer through the action of their more powerful 
competitors. As an example of what we have in mind we 
may take the case of lead. During the present week this 
metal has suddenly risen from about £30 to about £41 per 
ton. This seems to be partly due to insufficient control. 
Whatever the cause, it is quite impossible for firms to trade 
if there are these sudden fluctuations. 

Private Bill Legislation. 

We are glad to note that the Chairman of Committees in 
the House of Lords has intimated that he will give favourable 
consideration to the introduction during the next session of 
late private Bills for which urgeney can be claimed owing to 
the Armistice and the prospect of peace. This-is a somewhat 
tardy recognition of the fact that the development of electricity 
supply in new areas has been wholly arrested during the last 
few years, and that considerable expansion is to be expected 
in the very near future. It would have been much more 
satisfactory if Parliament had continued to consider such 
Bills during the past year, merely suspending their provisions 
as in previous years. Further, facilities should have been 
given for obtaining the consent of the Board of Trade to 
acquire sites for power stations, and for the holding of Local 
Government Board inquiries in anticipation of the time when 
the schemes could be put in hand. This would have given 
' employment to many who have suffered through the dislo- 
cation of work of this kind, and would have prevented 
congestion of legislation of this class. Moreover, there would 
have been the great advantage that construction could have 
been started at the earliest possible moment. As it is, even 
with the indulgence of the House, these legislative steps, in 
the case fof new developments, must take a considerable 
time, after which there must be the usual Local Government 
Board inquiries and Boaıd of Trade sanction in all cases, the 
drawing up of plans and specifications and other detailed 
work of that kind before contracts can be let. Some elasticity 
should now be given in all these directions. We must be 
thankful, however, that the official mind has relaxed even 
to the small extent of setting on one side certain standing 
orders. 

| l / 
Industrial Progress and Human Inertia. 
In his recent presidential address to the Institution of 


- . Engineers and Shipbuilders in Scotland, Mr. ALEXANDER 


CLEGHORN made an interesting contribution to the discussion 
of the vast industrial problems which are now confronting us— 
which are in all men’s minds and need above all frank expres- 
sion. Deep down in the spirit of men is the craving for self- 
preservation and security, and yet, coupled with this, there 
is an almost equally strong instinct of mental inertia which 
impedes the development of the very industrial progress on 
which such security depends. The dominant conception of 
work associates it with grimy and soul-killing toil—a kind of 
forced labour, to which man is driven by crucl necessity. 
These attributes of work can only be removed by the plodding 
application of the fruits of science and man’s ingenuity ; yet 
this process, So fruitful of results and so conducive to a state 
of greater comfort and security, is opposed by a sort of natural 
inertia. Through all the ages man has opposed this evolution, 
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and there has been a tendency to look back longingly to a 
primitive golden age of the industrial world rather than to 
grapple with the problems of the day. The illogical disin- 
clination, under’a system of payment by results, to produce 
as much as possible is probably due in part to this deep-rooted 
mental habit, as well as to suspicion that the fruits will not be 
fairly divided. Mr. CLEGHORN refers also to the wide-spread 
fallacy that there is only a limited amount of work in the 
world ; that the world can only make use of a given amount 
of manufactured products ; and that cheapening and speeding 
up of production will inevitably throw thousands out of work. 
Many people almost despair of eradicating this deeply-rooted 
obsession. Yet experience in America, where, in spite of 
the widespread use of machinery, the average age of the 
working man is 20-40 per cent. higher than in this country, 
he is better housed and clothed, and his children are probably 
better, far better, educated. Mr. SAMUEL GOMPERS has 
recently stated that there has been no restriction of output 
for over 30 vears in America. Labour says to the emplover: 
“ Bring in all the improved machinery and new tools vou can 
find. We will help you to get the utmost out of them. Work 
two shifts a dav, if you please, or work your machinery for 
24 hours with three shifts end we will help you. But we 
insist upon the limitation of the hours of labour to eight hours 
per day—a normal working day with full physical effort.” 


‘Rontgen Society.—A meeting of the Society will be held on 
Tuesday, December 3, 1918, at 7.30 p.m., at King’s College 
Hospital, Denmark Hill, S.E., when there will be a visit to the 
radiographic and electrotherapeutic department. Demonstra- 
tions of the apparatus will be given. Members of the Institu- 
tion of Electrical Engineers are cordially invited to be present. 


Reported Production of Potash in Spain.—Much has 
been said on the special processes for producing potash which 
have been developed since the outbreak of war. These have 
rendered us temporarily independent of the German supplies, 
but such processes can hardly be expected to compete com- 
mercially with almost pure potash deposits. It has hitherto 
been assumed that Germany had a monopoly of deposits of 
this kind, but according to the ‘‘ Engineering and Mining 
Journal,” Spain is now entering the market as a large producer 
of potash, apparently from natural supplies. The circumstance 
is said to be giving great concern to the mineowners in Germany. 


A Collection of War Products.—In a communication to 
the “ Manchester Guardian ” on Tuesday on “ Lancashires 
Armaments Output,” Dr. Edward Hopkinson suggests that 
Manchester ought to possess a Collection of actual examples 
of all the war products of the district (or in some instances 
models and photographs), whether made under the direction 
of the Armaments Committee, working under the Ministry of 
Munitions, or for the Admiralty, the Trench Warfare De- 
partment, or the Air Board, and for the Lancashire Anti 
submarine Committee. Such a collection would be fittingly 
housed and the technical records preserved in the College of 
Technology. 


Electric Pumping and Rice-Saving.—In the rice fields of 
Arkansas, according to the “ Electric World,” a great effort 
is being made to increase the output in order to save wheat, 
and electric pumping for irrigation purposes is making great 
headway. The local company is supplying electricity for this 
purpose to 48 rice farmers near Pine Bluff. Rice crops need 
an almost continuous supply of water, from the time the rice 
is a few inches high until it is ready for harvest ; in Arkansas 
artificial irrigation methods are necessary for 90-120 days 
in the year. ‘The power for this irrigation work is supplied 
from 40 miles away by three-phase 33,000 volts transmission, 
distributed at 6,600 volts and finally stepped down to 22 
volts for use at the motors (averaging 60 H.P. each). The 
consumption this season is expected to reach 40,000 to 50,000 
kw.-hours. 
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Royal Society Moedals.—Among the*medals awarded by 
the Royal Society this year are the following :— 

The Copley Medal to Prof. H. A. Lorentz, of Leyden, 
For.Mem.R.S., for his distinguished researches in mathe- 
matical physics. The Rumford Medal to Prof. Charles Fabry 
and Dr. Alfred Perot (jointly) for their contributions to optics, 


and a Royal Medal to Prof. Alfred Fowler, F.R.S.,for his dis- 


tinguished researches on physical astronomy and spectroscopy. 
The Davy Medal to Prof. F. S. Kipping, F.R.S., for his studies 
in the camphor group and among the organic derivatives of 
nitrogen and silicon. The Hughes Medal to Mr. Irving 
Langmuir, of Schenectady, for his researches in molecular 
physics. 

The Alkali Industry.— Addressing, as their new chairman, 
the members of the Newcastle-upon-Tyne Section of the 
Society of Chemical Industry, at their recent annual meeting, 
Dr. P. Phillips Bedson, Professor of Chemistry at Armstrong 
College, Newcastle, referred to the Leblanc process 
for the manufacture of alkali, and said they were told that 
they were witnessing its death throes. Were they permitted 
at that stage to draw aside the veil, however, they would 
find evidence of attempts to retain the alkah industry on 
Tyneside by the use of electricity in the production of 
alkali and bleaching powder from salt. Whether the Tyne 
would retain the position held since 1796 as a seat of the 
manufacture of alkali, with its disability as regarded salt, in 
competition with other districts having an easy command of 
brine, depended upon whether the proximity of salt or of coal 
was the determining factor. 


Electrochemical Methods of Balancing Shells.—Accordin 
to “ L’Usine,” in most munitions works there will be found, 
in spite of the care of the mechanical processes, a certain 
number of shells that are badly balanced. It is desirable, if 
possible to save such shells, and various methods of. restoring 
the balance have been tried. For example,’acids have been 


employed to reduce the surface at specified points, but this | 


gives rise to irregularities and involves certain dangers in 
manipulation. A better method, which has been more recently 
employed, is to deposit a certain amount of metal at the weak 
point by electrochemical means. It is said that a deposit of 
40 gms. is usually the limit necessary to correct a 75 mm. 
shell, and with a current of 12 amperes the process takes 3 
or4hours. Various devices are described for enabling different 
defects to be eliminated, e.g. for restoring the balance of a 
shell whose centre of gravity is too low, or situated eccentri- 
cally from the axis. . 


The Peat Bogs of Jutland.—The utilisation of the large 
peat areas in the north part of Jutland is receiving much 
attention. The area is said to be as much as 28,000 acres. 
According to “ Ingenioren ” this could be completely drained 
by gravitation, and the total contents might be equivalent 
to 23 million tons of coal. It is suggested that the peat could 
be utilised (1) as air-dried briquette used for heating the boilers 
of adjacent electrical supply works, (2) as machine-made 
briquettes sold for general consumption as far away as the 
tost of transport will allow, (3) as peat litter to be sold to 
neighbouring farmers, (4) the lower parts of the bogs should 


be reclaimed and used for agriculture. The heating value of 


the peat is assumed to be half that of coal. The works re- 
quired should be executed by private enterprise, aided by the 
State, and the cost of reclamation would amount to £50,000. 
The first 9,000 acres could, be dealt with in 20 years, and the 
Test of the land occupied in course of time as the peat is cleared 
away. 

Electric Drainage of Marshes.—An interesting lecture 
by Mr. A. W. C. Dwars, dealing with drainage of marshes, is 
reported in “ De Ingenieur.” Electric pumping machinery 

#8 several advantages for such work. The level of the sub- 
soil water in the marsh can be effectively controlled and the 
Cost of electrical methods is not excessive. The standard 
; ee-phase motor-driven centrifugal pump is specially adapted 
he drainage work. Tests over 13,600 acres showed an excess 
cost for electrical pumping of only £72 per annum—about 
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13d. per acre—as compared with the very cheapest methods 
available. This estimate assumed a not very favourable cost 
for electio energy, and in any case the small margin in cost is 
of small moment compared with the much greater reliability 
of electrical methods. The author thinks that there is a’ great 
future for electric drainage of marshes in Holland. It is 
pointed out, however, that the overall efficiency of an electric 
pumping station is not high, and there are considerable oppor- 
tunities for improvement in this respect. 


Electrical Power Engineers’ Association.—For the purpose 
of inaugurating a Bristol & West of England Section, a mass 
meeting of staff engineers held a very successful meeting at 
the Grand Hotel, Bristol, on Friday evening last, the 22nd inst. 
Mr. A. J. Ostler (Sub-station Superintendent, Bristol Corpora- 
tion) presided. over a very keen audience who listened with 
interest to the address of Mr. W. Raymond Jones, the National 
Secretary. In an address lasting close on an hour, Mr. Jones 
sketched the history of the Association and the work that it 
had accomplished. He emphasised the necessity of staff 

engineers being organised in view of the threat of the E.T.U. 
to get all electrical workers into their ranks. At the close a 
hearty vote of thanks was accorded Mr. Jones for his address, 
and a strong committee formed to organise thè Bristol and 
West of England power station engineers. The Secretary 
of the new branch is Mr. F. J. Elliott, 3, Glena-avenue, Knowle, 
Bristol, who will be glad to have inquiries from prospective 
members who were unable to attend the Bristol meeting. | 


Light Weight Traction Motors.—The extreme severity of 
the winter last year in the United States was the cause of 
various special troubles on American railways. While elec- 
trified steam railways, according to the “ Electric Railway 
Journal,” were generally free from the congestion common 
on steam railways, electric tramways suffered breakdowns, 
many of which are ascribed to the use of light weight traction ' 
motors. The light weight ventilated motor has proved its 
value, but there are several special precautions that must be 
observed. The drawbacks that require to be guarded against 
are: (a) Open ventilation exposes the windings to the entry 
of snow, (b) the high armature speed causes more rapid de- 
terioration and wear of bearings, (c) the lighter sections in 
construction involve increased stresses, (d) there may be 
insufficient thermal capacity to withstand abnormal loads. 
It is essential that the armature should be of adequate strength 
and that due provision is made for bearing lubrication. High 
grade steel only should be used toimprove the factor of safety. 
It is observed that a highly ventilated motor has a high con- 
tinuous rating; whereas a non-ventilated motor could be 
overloaded only 60 per cent. above its one-hour rating, when 
loaded to four hours continuous rating, a ventilated motor 
could be loaded 2} times its one-hour rating. There must, 
therefore, be a higher continuous rating for ventilated than 
for non-ventilated motors. 


Institution of Electrical Engineers.—At the meeting on 
Thursday, Nov. 21, the President, Mr. C. H. Wordingham, 
remarked that since the last meeting the cessation of hostilities 
had come upon us with astounding suddenness, and the out- 
standing sensation we must all have was one of thankfulness 
to the Giver of all good that, once more, peace had returned, 

‘and thankfulness for the clear evidence that this world was 
ruled by God and not by the Devil. No amount of payment 
in gold or in kind could make restitution for German bestial 
ill-treatment of women, their ill-treatment of the wounded 
and of defenceless prisoners and their wanton destruction of 
works of art. Until they atoned by repentance and amend- 
ment, let the Institution preserve its roll of membership 
free from the defilement of a known German. 

The President then referred to the death of Lieut. Llewellyn 
Preece and to the loss that had been sustained by himself 

personally and by the Council. The members passed w vote 
of condolence with Lieut. Preece’s family. The President then 
announced that the vacancy on the Council caused by the 
death of Mr. J. O. Callender had been filled by the election of - 
Mr. Percy Allan, subject to his willingness to accept the 
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nomination. An informal vote was also taken as to whether 
the meetings should be at 6 p.m. or 8 p.m. when the Institution 
returned to its own building, 42 voting for 6 o'clock and 26 
for 8 o'clock. The matter was deferred. 


Temperature Uniformity in Electric Furnaces.—A con- 

tribution to “ Engineering * emphasises the importance of 
a region of uniform temperature in electric furnaces. Com- 
. pensation may be made for the heat losses at all points within 
this region by special heating of the ends of tubular furnaces 
by crowding the coils, the different coils being joined to two 
or even to three different circuits. In the “ Physical Review,” 
J. B. Ferguson, of the Geophysical Laboratory, Carnegie 
Institute, Washington, recently described a tubular furnace, 
45cm. in length, in which he can maintain a temperature 
constant within 0-25° C. for more than an hour at temperatures 
of 1,000 deg. or 1,200°C. and constant within +0-5°C. for 
the range lying between 620 deg. and 1,190°C. The central 
zone of uniformity has a length of 10cm. or 12cm. and a 
diameter of 6cm. The essential parts of the furnace are 
two concentric alundum tubes, coils belonging to three different 
circuits, plugs, and external insulating packing of magnesia 
(inside), fireclay and calorox (outside). The furnace is provided 
with an outside shell of sheet iron painted with aluminium. 
The two ends of the inner alundum tube are first wound with 
platinum wire over lengths of 10 cm.; the wire is covered 
with alundum cement and baked, and the inner tube is then 
slipped into the outer tube, into which it just fits after 
grinding off the excess of insulation. The peculiar winding 
is recommended because alundum is not so good an electric 
insulator as is often assumed; all the coils are covered with 
-alundum cement, but some furnaces did not survive their 
trials. 
. Industrial Reconstruction Council.—The series of lectures 
_ now being held by the Industrial Reconstruction Council is 
proving so popular that a second course has been arranged 
for next year. The first of these will be given by the Minister 
of Labour on Wednesday, Jan. 8, the Marquess of Crewe 
occupying the Chair. Other lectures will follow at fortnightly 
intervals by Judge Edward Parry, Mr. Ernest J. P. Benn, 
Mr. J. R. Clynes, M.P., Prof. A. W. Kirkaldy, and the President 
of the Board of Education. The Chair will be taken on the 
respective occasions by Lord Balfour of Burleigh, the Bishop 
of London, Lord Leverhulme, Sir George Riddell, and the 
Lord Mayor of London. The lectures will again be held, by 
the kind permission of the Saddlers’ Company, in the Saddlers’ 
Hall, Cheapside, at 4.30 p.m. A full prospectus of the series 
can be obtained from the Secretary, I.R.C., 2 & 4, Tudor-street, 
E.C. 4, and applications for tickets should be made well in 
advance. 

A conference on the Functions of Industrial Councils will 
be held under the auspices of the Industrial Reconstruction 
Council on Tuesday, December 3rd, at 6 p.m., in the Hall of 
the Institute of Journalists, 2 and 4, Tudor-street, E.C.4. The 
subject will be introduced by Mr. E. McGegan, of the Ministry 
of Labour, after which the discussion will be open. No tickets 
are necessary. 

The Council is issuing a“‘ Reconstruction Handbook ”'( price 
9d.); also the recent lecture, by Mr. W.: L. Hichens, on “ The 
Functions of the Government in Relation to Industry,” has 
been i:suled in pamphlet torm. 


_ Intermittent Faults to Earth.—In an article on this subject 
in the “ E. T. Z.” Mr. Petersen considers that such intermittent 


faults are due to direct-current charges ; such faults cause a | 


direct-current voltage to earth over the whole network, and 
such voltages facilitate the continuance of the arc to earth. 
After the arc has been extinguished and re-started several 
times, the voltage-surges and the direct-current charges reach 
maximum values. In three-phase networks the surges on the 
insulated phase (i.e., on the phase only indirectly affected by 
the fault) reach three or four times the normal value of the 
voltage; on the faulty phase it may be between 3 and 3:7 
times the normal value. The direct-current potential of the 
whole network to earth is from 2 to 2-7 times the value of the 
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amplitude of the phase voltage. The voltage-surge on the 
sound conductor is a serious matter; ‘still more serious are 
the surges which arise in the faulty conductor each time the 
arc starts. Every protective device, .which removes the 
direct-current charges, not only shields the installation against 
the peak of the surges, but also shields the generators and 


. transformers against short-circuits in the coils and windings. 
` In considering the damping of such surges, formule have been 


proposed for the calculation of the maximum values; these 
show that the surges are much modified by the partial capaci- 
ties between phase and phase. Installations at very high 
voltage with considerable distances between the conductors 
are therefore more exposed to the dangers of the intermittent 
fault than networks with a moderately high voltage. The 
same conclusion may be reached by considering the effects 
due to the natural process of damping a surge. 


Obituary. 

H. Ceca WaLKER.—We regret to announoe the death, in his 42nd 
year, after a short illness, of Mr. H. Cecil Walker, eldest son of Mr. 
Henry C. Walker, chairman of Waygood-Otis, Ltd. Mr. Walker entered 
the shops of R. Waygood & Company in September, 1893, and in time 
occupied the position of chief electrical engineer to the company. In 
November, 1910, he was appointed to a seat on the board, and this he 
retained after the amalgamation with the Otis Elevator Company. He 
rendered great service in the design of the electric lifts of the company, 
which have gained it such a high reputation. 


a 


E Personal. 


Mr. C. H. Chambers, Controller of Customs at Dar es Salaam, ha: been 
appointed Trade Correspondent of the Department of Overseas Trade 
for the territory of German East Africa, 

Mr. H. A. Colefax, K.C., has been elected chairman cf the British 
Scientific Instrument Research Association in succession to Mr. A. 5. 
Esslemont, deceased. The secretary is Ms. J. W. Williamson, and the 
offices are at 26, Ruseell-square, W.C. 1. 


Arrangements for the Week. 


FRIDAY, Nov. 29th (to-day). 
JUNIOR INSTITUTION OF ENGINEEBS. 
7.30 p.m. At 39, Victoria-street, London, S.W. 1. 


MONDAY, Dec. 2nd. 


Social Evening. 


ROYAL Society OF ARTS. 

= p.m. At John-street, Adelphi, Londcn, W.C. Cantor’ Lecture 
"on “ Physical Chemistry and its Bearing on the Chemical and 
Allied Industries,” by Prof. J. C. Philip, O.B.E. (Lecture 1.) 


TUESDAY, Dec. 3rd. l 

INSTITUTION OF CIVIL ENGINEERS. 

5.30 p.m. At Great Gecrge-street, London, S.W. Further dis- 
cussion on ‘The Tata Hydro- Electrio Power Supply Works, 
Bombay,” by Mr. R. B. Joyner, C.LE. Also Papers will be 
read on “ Road Corrugation,”’ by Mr. E. L. Leeming, M.Sc.Tech.: 
“ Investigations in the Structure of Road Surfaces,” by Mr. F. 
Wood, M.Inst.(.E.; and “ Notes on Road Construction and 
Maintenance,” by Mr. T. B. Bower, Assoc. M. Inst. C. E. 


NATIONAL ASSOCIATION OF SUPERVISING ELECTRICIANS. 
7 p.m. At St. Bride Institute, Bride-lane, London, E.C. Paper 
on ‘Cable Lay-Outs for Works and Factories,” by Mr. A. | 
W. F. Richards. 


RÖNTGEN SOCIETY. l 
7.30 p.m. Meeting at King’s College Hospital, Denmark Hill, S. E 


WEDNESDAY, Dec. 4th. 
LIVERPOOL ENGINEERING SOCIETY. - 
S$ p.m. At the Royal Institution, Colquitt-street, Liverpool. 
Paper on ‘‘ Air Supplies to Boiler Rooms,” by Mr. R. W. Allen, 
M. Inst.C. E. 5. o 


THURSDAY, Dec. Sth. 
INSTITUTION OF ELECTRICAL ENGINEERS. . 
6 p.m. At Great George-street, London, S.W. Paper on “The 
Supply of Single-Phase Power from Three-Phase Systems, 
by Prof. Miles Walker, D.Sc. s 
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Contactor Gontrol Gear in Industrial Work. 


There has been a steady tendency for some years towards increased 
use of automatic control gear, which is continually finding new 
applications. The term “ automatic” as applied to motor control 
gear implies that the functions of control are performed independently 
of the operator, who has merely to press a button or switch. It has 
been found that, beyond certain limits, hand-controlled gear of 
standard types gives rise to difficulties. The contacts of face-plate 
type starters are not good for large currents; large drum-type 
controllers are limited by [the power required for operation by 

, hand and the cost increases rapidly 
: with size; multiple lever starters 
speed; and the electrodes of 
liquid starters require periodical 
renewal. Moreover, the substitu- 


~~ 


tof’ 


$ 
pe 


ANN 


(tiing * 


>S 
a Di 


Fra. 1.—DIRECT-CURRENT SHUNT- Fic. 2.—250-AMPERE ALTER- 
WOUND CONTACTOR WITH ACOELER- NATING-CURRENT CONTACTOR. 
ATING RELAY. $ 


tion of power for hand operation in dealing with large controllers of 
these types only meets some of the difficulties. Controllers have been 
fitted with motors or otherwise arranged for power operation by | 


electromagnets or pneumatic pressure; but, while rendering the 
manipulation easier, such devices do not overcome the fundamental 
drawback of having to entrust valuable machinery to the judgment 
of unskilled operators, and the. uncertainty of the human element 
remains. ` 

Automatic control, besides acting as a measure of safety, may 
considerably reduce the costs of maintenance. An instance 18 
afforded by the experience of the British Westinghouse Company 
in a certain steel mill’with two motors. With hand-operated 
control the armatures had to be replaced approximately every two 
weeks, frequently requiring new coils and commutators. After the 
installation of an automatic controller the motors ran for two years 
without requiring any repairs to the armatures. The great need for 
careful manipulation will be understood when it is stated that in 
this case the circuit is made and broken each time the motors are 
reversed, about 150,000 to 200,000 times weekly, with a normal full- 
load current of 300 amperes and peak currents of 700 amperes, as 
against 1,000 amperes with hand control. During the period of two 
years the controllers also have shown no sign of wear, except at 
contacts, which can be very simply and expeditiously replaced, and 
are in general renewed after operating from 14 to 2 million times. 
in many cases automatic control brings other benefits ; for example, 
It may facilitate simpler driving, smaller consumption of current and 
speedier operation. 

Westinghouse automatic controller varies somewhat in make up 

according to the nature of the work; but consistg in a combination 
of the following parts :— 

Contactors : . Series-wound lock-out type (direct current only) ; 
shunt-wound type (direct or alternating current); back 
contact shunt-wound type (direct current). 

‘Speed accelerating relays. 
leld accelerating relays. 

Overload relays. 

Transfer relays. = 

Aast i switches: Push-button type, handle type, cam-operated 


cannot be operated with sufficient. 


In Figs. 1 and 2 we give illustrations of two typical Westinghouse 
contactors, Fig. 1 a direct-current contactor with accelerating relay, 
Fig. 2 an alternating-current double pole contactor. In all these 
types the contacts roll against each other in closing and are firmly 
pressed together by a stout spring, thus ensuring large contact 
surface throughout life. 

Blow-out coils are used on all shunt switches, and arc’ shields 
made of compressed asbestos but hinged to facilitate ready inspection 
of contacts can be provided. Shunt contactors are used for line 
switches, reversing, speed control and acceleration in certain cases, 
the operating coil being connected directly across the line and 
energised either by a hand operated switch or automatic relay, 
according to the nature of the controller. Series lock-out contactors 
are used for automatic acceleration without speed control; they 
practically combine in one unit the functions of accelerating switches 
and current-limiting relays. Used with motors, they are arranged 
to cut out the-resistance placed in series with the armature circuit, 
the number of contactors varying according to the number of steps 
required. Back contact contactors are used on direct-current 
circuits, where the motor is allowed to brake itself by generating 
current through an appropriate resistance. Series lock-out con- 


tactors are used to cut out starting resistance in suitable steps, but — 


are unsuitable for certain special forms of work where shunt con- 
tactors combined with series accelerating relays are preferable. 

By a combination of these various devices it is possible to make 
a motor go through almost any cycle of Sperations, such as starti g, 
accelerating, slowing down, stopping and reversal. In such 
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Diagram of Main Conrtections 
Fia. 3.—STANDARD STEEL WORKS CRANE CONTROLLER FOR TRAVEL- 


LING MOTION ARRANGED WITH Five Points or CONTROL, ror USE . 


WITH DIRECT-CURRENT MOTOR. 


special master switches are used, consisting of a shaft geared to 
the driven machine and bearing a number of cams arranged to’ open 
and close operating switches in the required sequence. The simplest 
form of master switch, the push’ button, is used for starting and 
stopping (and in some cases accelerating or diminishing speed). 
More complex types employ levers or handles, while when several 


different control circuits have to be operated simultaneously, master 


switches of the drum controller type are used. In general, master 
switches used with controllers for the largest motors are small 
enough to be operated by hand with perfect ease. Remote control 
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is readily effected by master switches, a number of which can be 
installed to permit control from different places. 

Among the applications of automatic gear may be mentioned 
air compressors and hydraulic accumulators, where the motor must 
start or stop as the pressure of ait or water reaches certain limits. 
The system can be also very conveniently applied to lifts, while in 
steel mills and rolling mills generally, where automatic controllers 
are in constant use with motors driving the main rolls of reversing 
mills, the screw down gear, the live rolls, and lift tables for three- 


high mills, &c., it has done good service, the conditions here being. 


especially severe. There are, of course, many other applications in 
connection with machine tools, of which planing machines are a 
good example. Comparative tests on planers so driven with those 
operated with belted drive have shown an increase in output of 
33 per cent., with a corresponding decrease in energy consumed. 
Another function that deserves consideration is the operation 
of cranes. Crane contactor controllers are only used on very severe 
service or where absolute reliability is required. In Figs. 3 and 4 
diagrams are given for two of the simplest forms of crane con- 
trollers. Many other forms of controllers have been designed—-for 


Scheme of Main Connections 


Fie. 4.—Simmar CRANE CONTROLLER FOR USE WITH ALTERNATING. 
CURRENT SLIP-RING MOTOR. 


example, with slow speed hoisting notches for variable loads, per- 


mitting fine adjustments with almost any load. between wide limits 
on the crane hook. Crane controllers have also been manufac- 
tured with dynamic braking notches on the lowering side, and the 
master controller has been in many cases so arranged that in the 
event of the man releasing the handle, power is immediately cut off 
from the motor. | | 

Large dockyard cranes have been equipped with contactor con- 
trollers in cases where drum controllers become a heavy item, and 
also small industrial cranes where the operation is so: constant that 
the maintenance of drum controllers becomes unduly heavy. 

In shipyards or industrial establishments where compressed air is 
used the contactor system has been applied with special success. 
The automatic control enables power to be saved by giving a more 
efficient start than is posible with hand control, a further saving of 
power being effected owing to the fact that the motor is auto- 
matically shut down when not required. Another recent applica- 


tion is for blast furnace hoists (the hoist being automatically brought — 


to rest at any required level). | - 

Finally, as yet another illustration of the Westinghouse auto- 
matic system, we may mention the “all-electric” control gear 
employed on the London & South Western Railway electrified line, 
of which the following particulars are of great interest :— 


The control of the trains for multiple-unit working is effected by 


“ automatic relay control,” the Westinghouse “ all-electric system ” ` 
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being used throughédut. This is a multiple-unit system, and it 


-allows of the most efficient handling of trains, since, according to 


the size-required, it may be made up of one or more train units which 
are self-contained ; in this manner all the horse-power available for 
operating is proportionate to the size of the train, and the advantage 
of fully loaded motors is obtained. Oe 


Fia. 6.—AUTOMATIC CURRENT 
Lmmrr RELAY. 


Fie. 5.—MASTER CONTROLLER 
WITH CovER REMOVED AND ARC 
SHIELD OPEN. 2 


The standard series-parallel method*of control is employed, b 
instead of the usual system of cutting out resistance and arranging 


_ the connections of the motors as performed by the tramway-type 


controller, the sections of the resistance sre short-circuited in 
cotrect sequence, and the correct connections of the motor are made 
by means of electrically operated contactor switches which are 
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Fic. 8.—REAR View oF SINGLE 
CoNTACTOR SWITCH, SHOWING IN- 
TERLOCKING SWITCHES. 


Fie. 7.—SINGLE CONTACTOR 
SWITCH. 


operated from the multi-point control line from a master controller. 
The main pieces of apparatus employed in this system are: Master 
controllers, automatic relays, contactor switches, interlocking 
switches, circuit-breakers and reversers. The. master controller 
is & very simple piece of apparatus, which is a point of great impor- 
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tance, because it is the only piece of apparatus that is handled by 
the drivers, who are usually non-technical men. The operation 
of the controller is extremely simple, the driver having merely to 
move the controller right round to the “ full on’”’ position, and the 
automatic relays do the rest. It is of the drum-type, and is pro- 
vided Jwith both main and reversing handles, which are so inter- 
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tance. Resistance can be cut out at a predetermined rate, the series 
coil having an adjustable time lag regulating, through the common 
magnetic circuit, the speed of movement of the plungers. The single 
contactor switch shown in Fig. 7 (a group of which are seen mounted 
together in Fig. 10) is operated by a solenoid, and fitted with mag- 
netic blow-outs, a reaf view being given in Fig. 8. The reverser 


Fia. 9.—REVERSER WITH COVER REMOVED. 


locked that the latter must be either in the forward or the reverse 
position before the driver can operate the controller. The main 
handling is so arranged that should the driver release the handle it 
moves upwards and mechanically releases the drum switch, which 
flies back to the “off” position, and interrupts the supply of control 
current, thus opening ap the main contactors and cutting off the 
electric supply from the motors. At the same time air is released 
from the brake pipes by means of an emergency brake valve, and 
the brakes are in this manner automatically applied. Should the 
driver allow the handle to be moved upwards at any time it is so 
arranged that he must bring the operating handle to the “pfi” 
position again before he can release the brakes to accelerate the 
‘train. For coasting purposes and when making the ordinary 
service stops, the driver moves the main handle to the “off” 
position, and maintains his hold on the handle, thereby preventing 
the intervention of current and the automatic application of the 
emergency brakes. In case, however, he has to move from his 
position at the controller to look out for an “ off side”’ signal, he 
may bring the handle to the “off” position and then pull the 
reversing handle td the “ mid” position, when he may remove his 
hand from the main handle witkout the emergency brakes being 
automatically applied. 

The main handle of the master controller has four operating 
positions. The first position, usually called the switching position, 
gives series connections to the motors with all resistance in circuit. 
The second position brings the automatic relay into operation, and 
the resistance is gradually cut out of circuit step by step until full 
series connections are obtained. The third position cuts out the 
Telay and connects motors in parallel, the well known bridge con- 
nections being used in passing from series to parallel. The fourth 
position brings the automatic relay into operation again, cutting 
_ out the resistance step by step until full parallel connections are 
obtained. z l : 

The above is a sketch of the general operation of the system, but 
the automatic relays, contactor ‘switches, reversers, &c., have also 
points of interest. Readers may be referred to an article on the 
‘subject in the * British Westinghouse Gazette ” for December, 1914, 
which contains additional descriptive matter. 

The remaining illustrations (Figs. 5-10) show the chief appliances 
used in the control of this installatiqn. Fig. 5 shows the master 
controller, described above. Fig. 6 is an automatic current limit 
relay utilising one series and two shunt coils with a common magnetic 
circuit. To the shunt coils are fitted plungers with copper discs 
which, when the coils are de-energised, bridge contacts in the control 
‘circuit closing contactor switches and cutting out sections of resis- 


` 


regard to exports to Belgium. 


Fic. 10.—Switch GROUP, SHOWING CONTACT SWITCHES, CIRCUIT- 


BREAKER IN MIDDLE AND RESISTANCES. è 


(Fig. 9) is of the drum type, the interlocking of the control circuit 
for operating this reverser being provided for by means of an addi- 
tional contact drum attached to the main spindle; in this way a 
fixed relationship between the making and breaking of the control 
circuits is obtained. Practically all the apparatuses in the driver's 
cab, and the connecting control and power bus jumpers are fixed 
to the coach bodies out of the reach of unauthorised persons. 


Belgian Reconstruction and Trade. 


In an article in the ‘‘Board of Trade Journal” on Belgian Reconstruction 
and Trade, it is stated that many inquiries are beir g received by Govern- , 
ment Departments from British firms wishing to resume their trade with 
Belgium at the earliest possible moment. It must be realised that no 
definite pronouncements can yet be made in respect of exports to or 
imports from Belgium, as the country would rot be wholly re-occupied 
until the 25th inst., and even ther: it would be impossible for anything 
like normal trade to be resumed immediately. The urgent needs of the 
armies and of the civil population must be the first preoccupation, 
while it is clearly impossible for ordinary trade to be carried on until 
transport has been resumed. 

The vast problem of the reconstitution of Belgium must be the first 
concern of the Belgian Government and people themselves, and it will 
be the duty and privilege of the great Allies who have suffered least 
material loss or damage to their resources to help in that great task. 
Ar Inter- Allied Commission has been sitting for some time, and has been 
dealing with the practical side of the reconstruction of Belgium. Its 
main centre of activity is in London, and numerous statements of 
estimated requirements for Belgian reconstruction have been received 
and carefully studied in the light of available supplies. Much must 
depend on the cd-operation of private initiative, and it is urgently hoped 
that firms and individuals in this country will do everything in their 
power to help to bring about the reconstitution of Belgium and the 
development of British- Belgian trade relations. A special section of the 
Department of Overseas Trade has been set up to deal with these matters 
so far as His Majesty s Government is concerned, and irquiries relating 
to Belgian trade and reconstruction should be addressed to “ The Officer 
in Charge, Department cf Overseas Trade (Development and Intelli- 
gence), Belgian Trade and Reecnstruction Section, India House, Kings- 
way, Londor, W.C.2.° As soon as possible information will be con- 
veyed to the mercantile community of the steps they should take in 
It may, however, be necessary for some 
time to come to-limit imports into Belgium to articles of primary neces- 
sity, or to establish some form of priority or licence for goods of which 
the world supply is limited. 


E 


¢ 


636 


THE ELECTRICIAN. 


NOVEMBER 29, 1919, 


} 


_ Transformer Oil. 


By W. S. FLIGHT, A.M.I.E.E. 
dane ERA may be roughly divided into fixed oils and straight oils. The former give trouble through the formation of sludge. 


- 


The latter are much more free from this‘defect. 


For use in transformers it is neoessary to take into account viscosity, specific 


gravity, dielectric strength and other properties. Examples are given of the variation of specific gravity and viscosity, afd the 
methods of determining the latter are stated. Flash point is also another important property that must be stated. In specifying 
dielectric strength, great care must be taken that the presence of moisture does not enter into the figure, and in practical use 
‘care must be taken that the oil does not take up moisture. The carrying out of dielectric strength tests is described, and the 
effect of dirt, air and circulation of the oil is considered on the results obtained. The author then discusses the formation of sludge 


and the practical methods of preventing it. 


Lastly, minor tests are described, such as the iodine value, acidity, evaporation, 
sulphur, &c. 


` 


The majority of present-day transformers are immersed 
in oil for two important reasons. 

(a) The circulation of the oil due to convection currents 
greatly assists in cooling the transformer and the presence 
of a large volume of oil gives to the apparatus an additional 
thermal capacity thereby rendering it capable of withstanding 
heavier overloads for short periods. 
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Fio. 1.—Curve SHOWING DIFFERENCE IN VISCOSITY BETWEEN 
RUSSIAN AND AMERICAN OILS. 


_ (bd) The puncture voltage of oil being greater than air, 
less creepage distances are necessary actoss the surface of 
the insulation, and from the live parts to grounded objects. 
The selection of an oil suitable for insulating and cooling 
a tiansformer is in many respects similar to the selection of 


the most suitable lubricating oil for any particular purpose, 


and the following notes deal with some of the principal points 
that have to be considered in the selection of a transformer 
oil. : 

Oils may roughly be divided into two classes, viz. :— 

1. “ Fixed ” oils—i.e., oils which cannot be separated into 
distinct grades when subjected to fractional distillation. This 
class includes :— 

(a) Animal oils, such as whale oil, lard oil, &c. 

(b) Vegetable oils, such as linseed oil, olive oil, &c. 

2. “ Straight ” oils, such as petroleum obtained from the 
carth. These consist of a mixture of different oils which 
can be separated by distilling the crude at different tem- 
peratures. The distillates that come over at the various 
temperatures, each have their own chemical and physical 
characteristics, so that from one crude there is a large range 
of oils to select from. The properties of the straight oils 
depend on the temperature at which they have been dis- 
tilled and also upon the crude from which they were obtained. 

In the early days of the oil-ummersed transformer certain 
of the fixed oils were used, but were found to thicken after 
use, and have now been discarded in favour of the straight oils. 

Among the straight oils there are a large number that 
possess one or two of the requirements of a good transformer 


oil, and none that are absolutely ideal. These oils have also 
the property of not being able to change one of their chai- 
acteristics without changing othe:s. Far example, as the 
flash-point is increased, the viscosity is also usually increased, 
and as the viscosity is increased the dielectric strength is 
usually diminished. This renders it necessary in choosing a 
transformer oil to make a compromise so that each of the 
requirements are satisfied as closely as possible without an 
undue sacrifice of any other. 
The chief properties to be considered are as follows :— 


VISCOSITY. 


The more fluid a transformer oil the greater the velocity of 
the convection currents for a given temperature difference, 
so that assuming the specific heat to be the same, a fluid ail 
will exert a greater cooling action than a thicker ‘oil. In 
Fig. 1 are shown viscosity curves for two straight oils, one 
obtained from an American crude and the other from a 
Russian crude. In common with. most Russian oils the vis- 
cosity changes rapidly with change of temperature; this 
change is much less marked in the case of most American 
oils. Table I. shows the percentage increase in viscosity 
of the Russian oil over the viscosity of the American oil at 


the same temperature. 
Tahle I. . 


Viscosity of | Percentage increase of 
Russian oil, Russian over American 


Viscosity of 
American oil. 


25 23 69 "200 
60 10 16 60 
90 7 7 0 


Comparing the cooling properties of the two oils from the 
viscosities at 25°C. would suggest that the American oil was 
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VISCOSITY OF THE OIL CAUSED A LARGE DIFFERENCE IN TEMPERATU 
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vastly superior to the Russian oil. At the working ed 
perature of the transformer (60°C. to 70°C.) the cooling 2 z 
perties of the two oils is nearly the same. For the a ae 
reason test reports on transformer oils should give the i 
cosity at the working temperature of the transformer, è 
not at 15°5°C., as is now usually done. 
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t 
A practical proof of the above theory was given in the 
following tests carried out by the author :— _ 
A small. transformer was suspended at the top of a large 
tank, and just below the surface of the oil, as shown in Fig. 2. 


The tank was filled up to the oil level with an American oil 


having a viscosity of 30 at 15-5°C.: Sufficient current was 
passed through the coils to cause the temperature, as measured 
by a thermometer placed in the centro of the transformer, 
to rise 52°C. above the air temperature after a continuous 
rin of 7 hours. The oil in the tank was then replaced by a 
Russian oil having a viscosity of 90 at 15°5°C.. ynd current of 
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mercial work, and the standard apparatus for determining 
viscosities in this country is the Redwood’s viscometer, 
shown diagrammatically in section in Fig. 4. The centre 
vessel (A) is filled up to the level indicator with the oil to be 
tested. Weter is placed in the outer vessel (B), and heated 
from the extension (C). To obtain a uniform temperature 
the water is continually stirred by means of the vanes (F), 
which revolve on a cylinder fitting on the outside of the oil 
vessel (4). As soon as the oil and water are at approxi- 
mately the same temperature, the brass ball (D) is removed 
from the agate socket F, and the time noted for 50 cubic cm. 


of oil to flow through the small hole (about 0-067 in. diameter) 
in the agate block. In order to compare the viscosity of 
one oil with that of another oil, e standard liquid is chosen, 
to which all other oils can be compared. Rape seed oil has 
been chosen in the case of the Redwood viscometer, and the 
viscosity of this oil at 15-5°C. (60°F.) is taken as 100. The 
viscosity of any other oil on the Redwood scale 1s calculated 
as follows :— 
a x Gy where 
L,xG, ý 
T ,=time of flow in seconds of 50 cubic cm. of rape oil at 15-5°C. 
2= 9» 5 7 »  sampleoilat X°C. 
G,=specific gravity of rape oil at 15-5°C. 
G= -,, ‘s sample oil at X°C. 

The specific gravity of the oil has to be considered on` 
account of the difference in pressure it creates on the orifices. 
In making comparative tests on a number of oils of approxi- 
mately the same specific gravity, the correction for gravity 


Viscosity of sample oil at X°C.= 


Fic. 3.—D1acGraM SHOWING POSITION OF TRANSFORMER, WHEN THE. 


VISCOSITY CAUSED ONLY A SMALL DIFFERENCE IN TEMPERATURE RISE 
OF THE COILS. 


the same value passed through the coils for the same length 
\ of time as before. The results obtained are given in Table II. : 


r ano oe 


Temperature rise after seven hours’ run. 
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Oil Viscosity at |————, —__— ,______- — 
. 15-5°C. Ss 3 Rise by 
; T. T 7”. resistance. 
7 | ee ee 
American ...... | 30 52°C. 48°C. 25 55 
Russian ........ 90 | 74 57 25 | 90 


By placing the transformer at the top of a large tank of 
‘oil, with a laige quantity of cold oil beneath it, assured that 
the cooling oil drawn through the coils by the convection 
currents was always at a low temperature, and consequently 
a high viscosity at the time it first came into contact with 
the hot coils. Under these conditions the transformer was 


operating on the steep part of the viscosity curve where - 


there was a considerable difference in the viscosities of the 
two oils. To detérmine the effect of viscosity under normal 
Operating conditions, two 150 k.v.a. single-phase transformers 
were placed in their tanks and given a full-load back-to-back 
tun. The Russian oil was used in one tank, and American 
in the other; the position of the transformers with respect 
to the oil is shown in Fig. 3. The temperature rise of the 
windings determined by resistance measurements at the 
end of the eight hours’ run showed the transformer immersed 
in the Russian oil to have a temperature rise about 2 per cent. 
higher than the transformer immersed in the Ametican oil. 
In the’ case of some water-cooled transformers it was found 
that the temperature rise of the coils could be reduced by 
about 3 per cent. when an oil of viscosity 14 at 15-5°C. was 
used, instead of an oil having a viscosity of 30 at 15-5°C. 
_ Many instruments have been used or suggested for n easur- 
mg the viscosity of oils, the following priaciples being em- 
ployed : (a) The syphon, (b) the resistance of a paddle, (r) 
capillarity by estimating the rate oi flow through strands 
of yarn of equal size and number, and (d) the passage of a 
Own quantity of oil through a small orifice. The latter 
class of instrument has proved the most satisfactory in com- 


` 


in the viscosity test is so small that it is usually neglected. 
Where rapid tests are required in commercial work the vis- 
cosity is usually recorded as the number of seconds taken for 
the oil to flow at a specified temperature under standard 
test conditions. 

Unfortunately other countries have adopted other in: tru- 
ments’ as standards for measuring the viscosity of oil. The 


Fie. 4.—Repwoood’s VISCOMETER. 


one in most general use in the United States is the Saybolt 
Universal viscometer and on the Continent Engler’s visco- 
meter. Both of these instruments work on, the same prin- 
ciple as Redwood’s viscometer, but are of different dimen- 
sions, and employ diferent standards for comparison. Jingler 
adopted water as the standard or unit for viscosity, and 
having ascertained that 240 cubic cm. of water at 20°C. 
(68°F.) took 54 seconds to flow through his instrument, he 
divided the time of flow of 240 cubic cm. of oil by 54, and called 
the result the specific viscosity of the oil at that temperature— 


e.g., if a sample of oil takes 360 seconds at 60°C. and 90 seconds 
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at 150°C. the specific viscosities are 360—54=-6'66 at 50°C., 
and 90—54=1-66 at 150°C. , 

On account of the differences pf dimensions of the various 
viscometers and the different standards of comparison, 
figures obtained on one instrument can only be compared 
with those obtained on other instruments when the conver- 
sion factor is known. 

To convert a viscosity reading obtained on a Savbolt 
Universal viscometer to its equivalent on the Redwood 
scale, divide the Saybolt figure by 1-14. 

Due to‘the fact that some oils decrease in viscosity more 
quickly than others, it is not practicable to devise an equation 
that will enable the viscosity of an oil at any temperature to 
be accurately calculated from the viscosity at any other 
temperature. For this reason a complete test report on the 
properties of an oil should include a viscosity curve, similar 


to Fig. 1, showing the viscosity at any temperature from 20°C, - 


to 80°C. As the determination of this curve occupies a con- 
siderable time, it is often found more convenient to compare 
the viscosities of various samples at three temperatures, such 
as 20°C., 50°C. and 80°C. 

A comparative test of the viscosity of various samples of 
oil can be made without using any of the standard visco- 
meters. One simple method is to allow drops of the oil to 
fall upon an inclined plane of glass or metal, and note the 
time taken for each oil to travel a certain distance. For 
. this test it is essential that the same quantity of oil be used in 
each case, and that all the samples are at the same tem perature. 
Another simple method is to fill a glas» funnel toacertain mark, 
and note the time taken for the various samples to flow out. 


Specific Gravity.—This is the relative weight of a definite 
volume of the oil compared with the weight of the same volume 
of water measured at the same temperature as the temperature 
of the oil. Thus, if 1 gallon of water weighs 10 lb., and 1 gallon 
of oil is found to weigh 84 lb., the specific gravity of the oil is 
represented as 0-85. 

When straight oils were first put on the market, and were 
obtained by simple processes of distillation from the few 
crudes then available, it was found that by specifying the 
gravity of the oil, the same product could always be obtained, 
and in some cases the gravity test was the only one required. 
This arrangement between supplier and consumer was per- 
fectly satisfactory as long as the condition of manufacture 
remained unchanged. In the course of time other sources 
of oil were discovered, and it was found that due to the different 
chemical composition and different gravities of the crudes, 
that fractions distilled at the standard temperatures also had 
different gravities to those previously obtained at these tem- 
peratures. Other methods of manufacture, such as heating 
the oil with acids, heating in a closed vessel subjected to 
super-atmospheric pressure, &c., were introduced, which 
resulted in different products from the same crude. Many 
of the new oils obtained from the newer crudes, or by different 
processes of manufacture, were found to equal, and in some 
cases to be superior, to the oils previously available. These 


products, however, had entirely different gravities from: 


those called for in specifications, and gradually it was realised 
by oil users that the gravity test was no guarantee of the suit- 
ability of an oil for any particular class of work. 

In drawing up a specification for oil to be used in a trans- 
former it is sometimes advisable to refer to those limits of 
gravity which have been found satisfactory in the past. The 
oil supplier, who is not as a rule so familiar with the require- 
ments of a transformer oil as he is with lubricating oils, then 
has a rough idea of the type of oil which would be most likely 
to be suitable. It must be clearly stated, however, that the 
figures quoted for gravity need not be adhered to provided the 
other requirements of the specification are satisfied. 

Test reports on a transformer oil should always give the 
gravity of the oil and the temperatures at which it was 
measured. To calculate the gravity at any other temperature 
it is approximately correct to assume that the specific gravity 
of a pure straight oil varies by 0-0006 per 1°C. A knowledge 
of the specific gravity of an oil is of use in comparing samples 
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taken from different consignments of the same grade of oil, 
and also in calculating the weight of oil required to fill the 
transformer tanks, &c. 

In commercial testing of oils the specific gravity can be 
obtained with sufficient accuracy by means of hydrometers, 
if special accuracy is required the best method is to use a 
specific gravity bottle. The latter method, however, takes 
considerably longer than the former. 

There is a popular belief that an oil having a high gravity 


` has also a higher viscosity than an oil of low gravity. Although 


this occurs in certain cases, it is not generally true of all oils. 
Table III. shows many exceptions in the case of fixed oils, 
whilst Table IV. gives figures for some straight oils, all of 
which were submitted for use as transformer oils :— 


Table III. 
Oil Specifie gravity at Viscasity at 21°C. (sperm 
` 155°C. oil at 21°C. taken as 100), 
a ee ee a =—_——_—__-—_-—-— 
Sperm oil ............. 0-880 i 109 
Rape seed oil 0-914 250) 
Lard oil. cidicsducesense 0-917 225 
Olive ib seseris 0-919 213 
Whale cil sanc. 0-924 190 
Table IV. 
- ©- - —- ee. a —- - — 
: ; | Specific gravity at Viscosity at 20°C. 
Source of oil. ! HPE. (Redwood). 
AMECTICA ......... cence 0-825 10 
A 0-829 12 
Mec ERa 0:848 23 
N e EAEN 0-855 32 
me. aaae 0:856 è 2 
99 —onwovoncooooaooo 0:864 55 
$9 —ovocaoosoaooooe 0-868 29 
Russia esenea 0:872 70 
she. arraien 0-878 95 
AMETICA .........00000. 0-880 ‘60 
0-880 65 


99 eee ete oveveavee 7 


——— 


In America the standard method of measuring gravity is, 
by means of the Baumé hydrometer. To convert Baume 
gravity into specific gravity the following formula is approxi- 
mately correct :— 


Specifi it S 140 
pecie gravity 730-4 Baume’ 
(To be continued.) 


Industrial Reconstruction in France. 


Particulars have been published of the French scheme of organisation 
for industrial reconstruction. In the first place there is the Ministere 
du Blocus et des Régions Liberces (Office de Reconstitution Industrielle 
des Régions Envahies), which deals with “everything relating to the 
re-organisation of local life and means of habitation, the assistance to 
be given to sufferers in the re-establishment of destroyed property, the 
repair of war ravages, the restoration of the land, and industrial and 
agricultural reconstruction.” Its function is to lay down programmes 
of purchases, and to sirpervise and control their execution. 

The Association Centrale pour la reprise del Activite Industrielle 
dane les Régions Envahies, comprises a group of manufacturers in the 
invaded districts, with the object of “ pursuing by every suitable means 
the reconstitution of plant and stocks in industrial enterprises and 
factories.” Being prohibited by law from undertaking commercial 
operations, the Association established the Comptoir Central d' Achats 
Industriels pour les Régions Envahies, in the form of a limited company 
with a capital of 1,000,000 francs. Its address is 40, Rue du Colisce, 
Paris. The functions of this body are defined by the law of Aug. 5, 
1917. and by an agreement entered into with the French Government on 
Oct 4, 1917. This law sanctions a credit of 250,000,000 frances, and 
charges the Ministry of Commerce to purchase and distribute the necessary 
materials for reconstruction purposes through the ‘‘ Office de Recon- 
stitution Industrielle.” Jt provides for the transfer of actual operations 
by agreement to a third party responsible to the Office Industrielle and 
subject to the audit of the Ministry of Finance. The Comptoir Central 
is the third party concerned. 

The duties of the Comptoir Central are to submit data for purchasing 
programmes to the Office Industrielle ; to find out and discuss purchases 
with suppliers: to place contracts; to supervise their execution: to 
receive and store the material and distribute it to the manufacturers 
concerned. A further statement on the subject of French reconstruction 
will be published later. Meanwhile inquiries from British firms interested 
should be addressed to the Secretary, Commission Internationale de 
Ravitaillement, India House, Kingsway, W.C. 2. 
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Blocks.” 


By H. WINTERMEYER. ; 


Hand-driven lifting blocks have lately in some cases been replaced 
hy electrically-driven mechanism. Probably the main objection 
to the alteration has been the fact that the apparatus must be easily 
moved from place to place in the workshop to suit requirements ; 


but now that it is possible to make small light motors of sound 


construction, this objection has lost some of its force. A few words 
on the subject of the general design and arrangement of these 
blocks may be of interest. 

Either worm or spur gearing may be used, or a combination of 
the two; in certain vases, a noiseless Renold chain has been used, 
and this has the advantage of distributing the work between a 
number of the teeth, Originally the motor was usually placed 
above the cable drum; then there was a tendency to place it more 
nearly on the same level, and finally types have been developed in 
which the motor is placed within the drum. Fig. 1 shows the 
motor placed above the cable drum, and here a symmetrical dis- 
position of the parts is usually possible, at any rate in the smaller 
sizes. If a starting controller of some kind jis needed it is usually 
arranged on one side of the vertical middle line, so as to counter 
balance the spur wheels on the other side. If a double reduction 
was necessary in the gearing, the wheels were originally placed 
with all their spindles in the same vertical line; but this took up 
too much space, and a more usual plan is that shown in Fig. 2, 
where the second spur wheel is placed beside that connected to the 
drum. Another diagram in the original article shows a worm drive ; 
the-cable drum is arranged in two halves on either side of the worm, 
In some cases a composite system 
of gearing is used; the first reduction is effected by means of a 
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Fic. 3.—ANQTHER 
TYPE OF BLOCK. 


Fra. 2.— BLOCK WITH 
MOTOR ABOVE THE 
DRUM AND DOUBLE 
REDUCTIONGEARING. 


Fio. 1.,-BLock WITH 
Motor PLACED ABOVE 
THE DRUM. 


worm, and the second reduction by spur wheels ; an iron framework 
carries on the one side the motor and the starting resistance, and 
on the other side, the driving gears and the cable drum. The 
system is thus balanced by the counteracting influences of the 
weights of the parts. Fig. 3 shows a -fundamentally different 
design, inasmuch as here the motor and the drum are on the same 
horizontal level. The driving gear consists of a combination of 
spur wheels and worm, which are arranged in the middle of a frame- 
work; at the sides are to be seen the motor and its starting resis- 
tance. - This is another very common arrangement at the present 
time. It can be used for lifting loads up to 5 tons with one motor ; 
two motors are needed for heavier loads, seeing that mechanical 
balance would be impossible with the weight of one heavy motor 
on the one side. The two motors would naturally be placed on 
Opposite sides, and being coupled in series, would drive a common 
worm, in a manner similar to that shown in Fig. 3. It is possible 
to arrange that apparatus, constructed on this plan, should be gus- 
pended from two points, and this materially contributes to stability 
of equilibrium when the block is unloaded. 
‘ It is always desirable to diminish the vertical height of the appa- 
Tatus, as, of course, an increased lift is only possible at the expense 


. Of the space taken by the block in a vertical direction. This can 


be done by placing the centres of the spindles, &c., in one horizontal 

plane, and thus arranging the motor, starter, gears and cable drum 

on the same level. hei : 

* Abstract of an article in the “ Cree ne Zeitschrift,” No. 1, 
1918. 


The following examples are arranged somewhat; on this plan. 
Thus in Fig. 4, the spmdle of the motor passes freely through the 
cable drum, and is connected to the wheel f, which is connected - 
by a system of back gearing, e, to the wheel c, which is in its turn 
directly connected to the drum. ` In this way the drum is driven 
by the motor through a double reduction gear. The starting resis- 
tance, a, is seen in the drawing; the,whole is enclosed in a cylin- 
drical casing, and the gears are in this way protected from dust. 
The Yale and Towne Manufacturing Co. employ an epicyclic gear 
with thesame result, so that the main parts are on thesame horizontal 
level. The motor here drives a wheel by means of an endless chain, 
and thus by the epicyclic system the drum is rotated. The starting. 


height of 5 ft. 24 times an hour 


Fic. 4.—BLOCK WITH SHAFT or MOTOR PASSING THROUGH THE DRUM 


resistance on the one side counterbalances the weight of the motor 
on the other. The firm called this a “triplex block.” If a block 
of this description is intended to lift 1 ton, the minimum distance 
between the point of suspension and the hook, carrying the load,. 
is 22in.; the length of the apparatus is 36in., and the breadth 
18 in. ; the weight is 400 Lb. | This block will lift 1 ton through a 
In a Swiss design a very similar 
arrangement is adopted. In a block of this kind with a load of 
2 tons, the diameter of the drum is 8 in., and the load is carried by 
four stranded steel cables. Power is supplied from a 2:65 kw» 
motor, running at 965 reys. per min ' 
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Fies. 5 AND 6.—SHOWING SCHLOSVEN AND Feruson’s BLOCKS. 


Another design, having also the same object of diminishing the 
height of the apparatus, has the spindles of the drum and the motor 
parallel to one another, as shown in Figs. 5 and 6. The weights 
of the motor and starter are used to counterbalance those of the drum 
and gearing. The design is protected by the German patent, 


"No. 281,874 (1915); here the mean axis of suspension is a tangent 


to the cable drum, the lifting cable being attached, as shown in 
Fig. 5, to a suitable point on a part of the frame near the motor. 
The block can therefore be used, as shown in Fig. 6, for a direct lift 
at double speed, or, as shown in Fig. 5, where the cable passes 
round a loose pulley. It is therefore available for light loads at 
‘double speed; and it requires very little alteration to make it 
available for heavier loads at a slower speed. The enclosing case 
can be removed for cleaning purposes in a few minutes,‘and,if a 
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few bolts are loosened, the motor can be instantly removed. A lid 
in the case can be lifted for purposes of inspection 

A further development consists in the arrangement by which 
the motor is contained within the cable drum. The vertical space 
required by a block of this kind is reduced to a minimum, and the 
motor is protected from any possible injury by contact With any 
external object. If also the driving gears are enclosed within the 
‘drum, a type of construction of the most compact kind is attained. 

` ‘ 
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Fic. 7.—BLocKk wITHu Motor ENCLOSED IN DRUM. ` 
hj ` 


The arrangement by which the motor, but not the gears, is enclosed 
within the drum has not been very largely adopted; it fails in 
compactness. One plan is to attach the field windings of the motor 
directly to the drum; but this is not generally adopted, as such 
windings are not easily accessible forinspection. It is really neces- 
sary that a complete examination of all parts should? be easily 


THE ELECTRICIAN. 


NOVEMBER 29, 1918. 
! 


possible. Fig. 7 shows a plan by which the motor and the gears 
ure quite separate from one another, and are yet contained within 
the drum ; they can be separately removed owing to the use of the 
dog-cluteh coupling. Thus the motor can be removed without 
interfering with the gears or the braking pulley. In Fig. 7 the 
drum rotates on ball bearings, and it is driven through the fixed 
planet gear z, which engages on the one side with the wheel r, con- 
nected to the motor spindle, and on the other with a hollow wheel 
mounted within the cable drum. 

fn another design the motor is also within the drum ; but the 
epieyclic gearing is so combined with other gearing that a reduction, 
ratio of ] to 150 is obtained, The gears can be removed through 
a flap-door at the side without affecting any ot her part. The motor 
can be similarly removed at the other end. . | 

In conclusion, it may be mentioned that the polyphase motor of 
the commutator type can also be used in this connection. It has 
no starting resistance, and the weight of these things is therefore 
saved. With reference to the special methods that are employed 
in the construction of such polyphase-driven blocks, the rotor of the 
motor is usually connected directly to the worm wheel. These 
motors are controlled by displacing the brush-carriers, and this is 
done by means of ropes which pass round a controlling pulley and 
are operated from the ground. As soon as the ropes are let free a 
spring drives the controlling pulley into the neutral position. The 
same result is produced automatically as soon as the load reaches 
its extreme position ; the brushes are then brought into the neutral 
position and the current is cut off. The brakes are similarly worked 
automatically; they are removed as soon as the motor starts, 
and are put on when the current is cut off. 


The Use of High-Pressure and High-Temperature 


Steam in‘ Large 


At the meeting of the Institution of Electrical Engineers or. Thursday, 
November 21st, the following discussion tcck place on Mr. J. H. Shaw's 
Paper on the above subject (abstracted ir our issue < f August 16th) :— 


Mr. J. S. HIGHFIELD sald the Paper weighed in a fair way the advan- 
tages against the disadvantages of using higher pressures than were used 
at present. A pressure of 200lb. was considered high not long ago. 
The question was :—Could a higher press..re be used with advantage and 
wo.-ld the efficiency be greater, having regard to the capital cost. The 
B.T.H. Company's experiments showed that 350 lb. was workable and 
advantageous, and the further plants that were being put down were sure 
to add to that knowledge. He hoped, however, that the developments 
that were going on would not prevent new additicnal plant being put 
down as soon as possible. He thought the most important difficulty was 
a metallurgical one—the provision of steel suitable for the ‘boiler, 
tubes and steam pipes. 
lead to quite a jump in our knowledge of steel plates and metal under 
different conditions of heat from what we had been used to. The pro- 
blem of the metal for the turbine blades would also introduce some 
difficulties, which would also lead to a further jump in our knowledge 
of metals. . 


Mr. A. H. Ertis said he was struck by the number of assumptions in 
the author's figures. He assumed that 20,000 kw. sets were better than 
those we had at present. The steam consumption in some cf the largest 
sets recently installed was 11-5 1b., and we had a long way to go to get 
down tc the author's figures. If there were a gain on the turbines and a 
loss on the boilers, the total gain would not then be much. We had not 
yet used high-pressure steam long cnough to know what conditions the 
metal got into. This week he had seer the heads broken off stud bolts 
from a turbine when tapped lightly. The temperature that had been 
on the turbine for two or three years was about 550 deg. Before going 
to higher temperatures one ought to find ont whether they were safe. 
They were asked to consider 700 deg., which would mean about 1.000 deg. 
in the boiler house. Conditions were not the same in a commercial 
system as in the B.T.H. installation. Things were spread about more, 
ane there were long mains, and the anchoviny of steam pipes required 


consideration, The saving might be wiped cut by the capital expen- 
diture. A 77 percent. boiler-house efliciency was not obtained either in 


this country or elsewhere in continuous work, especially with coal with 
20 per cent. ash or incombustible. The maximum they could obtain 
was about 65 at present. If somebody could tind a boiler which evapora- 
ted 10 1b. of water instead of ü lb. per Ib. of coal it would be better than 
going into metaphysics regarding high temperature on turbines. 


Mr. N. PreNTiIcE said his advice was “ do not use steam.” He thought 
a Sood plan was to use a Humphrey pump ard water turbine, the pump 
working on gas and pumping water against an artificial head, using the 
pressure of air to give the artificial head, and then taking the water from 
the boiler and putting it through the water turbine, and so driving the 


The forcing up of pressures would probably * 


Power Stations. 


generator. In 1912 he asked for a licence to make a Humphrey pump, 
with a view to adopting this arrangement, but it was suggested that he 
should wait until the Siemens-Schuckert Company had firished their 
experiments with a 1,000 H.P. set of that kind, and, unfortunately, he 
adopted the suggestion. 

Mr. H. M. Sayers said he first used steam for electric lighting about 
35 years age. They used what was then a high pressure—120 lb. per 
square inch. By dint of a great deal of trouble he thc ught he had done 
pretty well when he got an output which might be defined as one ten- 
ampere arc lamp working for an hour for a boilor-house consumption of 
5l lb. to 6 lb. of Welsh coal. The last generating plart he was working 
gave l kw.-hour for, say, 2} lb. of anthracite peas and a little more of fine 
coke.” That was through the medium of a gas producer and gas engine. 
Theywere faced with the difficulty that somewhere the heat of evapora- 
tion of the steam had to be thrown away, which meant throwing away 
a large proportion of the total heating capacity of the coal. He did not 
deprecate research and experiment, but there would be pretty soon 
reached a limit from the point of view of wear and tear. 


Mr. P. V. McManoy said the author stated that one might get 22,000 1b. 
per hour 4-9-54 lb. of steam per kilowatt-hour. He only made it 9-21bs. 

The AUTHOR said that was for 200 lb. pressure, 150 deg. superheat. 
It was arrived at by taking the total amount of steam (225,000 1b.), 
deducting the ne-load loss (22,000 lb. of steam), and dividing by the 
output of 19,485 kw. hours. 

Mr. A. P. M. FLEMING agreed that the metallurgical side would want 
erormous attention. Insufficient attention had been paid to it hitherto, 

Major A. M. TAYLOR said he desired to congratulate the authcr on 3 
laboriously compiled and very valuable Paper, and only regretted that 
he was forced to criticise where there should be nothing but praise. He 
thought the author had done insufficient justice to the cause for which he 
pleaded. He would attempt to show by a profit and loss account, taking 
the authors own figures (foot of columns (4) and (10) of schedvle 1), 
that financially it would nct be successful unless a load factor of nearly 
{00 per cent. could-be realised. In the “ Creditor ` column he would 
put the fieure obtained by taking 50 L.F./100 L.F. x £4,800 — £2,400 
(for a 50 per cent. load factor), In the “ Debtor” columr he would put: 

l. Shortened life, from, say, 15 years to, say, 10 years, and conse- 
quentiy increased depreciation frem, say, 74 to 10 per cent. per annum. 
‘ake the capital ccst of boilers, pipework. turbines (exclucing cooling 
towers or condensers) at, sav. £5 per annum—£100,000 total cost. Thus, 
2} per eent. extra depreciation on this means £2,500 per annum. 

2. Increased radiation losses (standing). Take 10 per cent. on 6,200 
tons of coal at 10s, £310 per annum. 

3. Ditto on turbo. Losses 10 per cent. on 15,000 tons =- £750 per 
annum. Total © Debtor” aceount:- £3,560 per annum (2,500+310 
+750). ‘ 

There was thus a loss of £1,160 per annum. With a better load factor 
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there would be undoubtedly a saving; but, on the two columns of 
schedule 1 selected by the author, one would not get a saving till nearly 
100 per cent. load factor was reached. Had he (Majcr Taylor) pitched 
the extra depreciation too high ? Even if only 14 per cent. additional 
depreciation were taken, corresponding with a reduction in life from, say, 
15 years to 13 years, the Dr. and Cr. accounts only just balanced at 50 per 
cent. load factor. He was sure nobody would dare say that 1} per cent. 
extra depreciation was too much to allow. The author of the Paper had 
in any case done excellent work in putting on record for members of this 
Institution the case both for and against the innovation ; and in a com- 
petent manner. 

Mr. G. W. PARTRIDGE said no doubt the use of high pressure and tem- 
perature steam would come. Mr. Highfield and another’ member, had 
referred to the alteration in the molecular condition of steam pipes and 
boiler plates owing to the high temperatures. He had seen steam pipes 
taken out of the range and a blow from a hammer had broken off the 
whole flange. Crystallisatior had taken place all round the flange. The 
author ought to have got easily 7 lb. evaporation of steam per lb. of coal. 
The author suggested using a Lancashire boiler for dealing with all feed, 
water of the station. In his case for nearly two years the feed water 
had been taken through one Babcock boiler, so that the whole of the rest 


of the battery had only been evaporating water, and all the loss. in the ` 


blowing down of boilers, as well as much time and labour in cleaning, 
was saved. The same arrangement had been used satisfactorily in 
Holland. . 
Mr. W. R. Cooper thought it would have been better if the author ha 
expressed his rerults in thermal units ir stead of lbs. of coal. 20 per cent. 
of ash in the coal was an exceedingly high figure. 
‘efficier.cy of 77 per cent. assumes! by the author had been, he thought, 
unfairly criticised. If the boiler-house efficiency were 65 per cent., as 
had been suggested by one speaker, cne could understand the consump- 
tion of 5 lb. cr 6 lb. per kilowatt-hour, which was often found. Efficiency. 
figures in excess of those quoted by the author were obtained in this 
country, and similar figures were obtained at Connors Creek (U.S.A.), 
where the thermal consumption per kilowatt-hour for the whole year 


was about 20,000 B.Th.U., with 40 to 50 per cent. load factor, and ® 


without economisers. The difference of £1,900 in £65,000 for coal, men- 
tioned by the author, seemed comparatively small, and would probably 
be outweighed by debit charges. 

Mr. Percy Rosina said coal at 10s. a ton was mentioned. He did 
not know when that would be seen again. The author might have put 
it at 20s. and doubled the profit. s ' 

Mr. E. T. WILLIAMs drew from the Paper the conclusion that there 
was nothing to justify extra high ateam pressures. There were so many 
unknown factors that they would have to go very carefully. He thought 
anything exceeding 300 was problematical at-present. With 250 lb. and 
superheat the temperature could be controlled, but with higher pressures 
without superheat one had not the same control over the temperature. 
Further experiments should be carried out in using gas, ojl and tar oil 
under boilers. It was anticipated that oil could be got at reasonable 
figures in the near future. Ina station with which he had been con- 
nected they reached for a time the lowest coal cost in the country. They 
found the figure with the highest output was not the most economical 
figure, and the best results were obtained by over-running the boilers 
over the peak and working at the economical load for the remaining 
hours. One should be guarded in taking the results of special rather 
than working experiments, as in the former case everything was specially 
prepared. . l 

Mr. P. F. ALLAN said he was sorry the author had not been able to 
shaw a better saving to set against the capital cost, and he did not think 
sufficient stress had been laid oņ the fact that maintenance was, as a 
rule, a fairly large proportion of the cost per unit, and was likely to be 
increased ‘by these increasing pressures. He did not share the fears of 
other speakers as to the metallurgica) difficulties. Possibly a great deal 
more had been done during the war in the way of experimenting with 
new metals and materials and methods than most people realised. 
Higher pressures were used at sea than on shore, and the conditions of 
usage were worse, but the troubles as to crystallisation of pipes did not 
seem to be greater. He felt that the greatest danger they had to contend 
with was the question of cost, and the author's showing was not very 
hopeful. He agreed that the boilers and turbines should be con: idered 
together. He hoped.that the use of oil and gas under boilers would 
give them the opportunity of reaping greater benefits from the increased 
pressures than had been shown by coal. They were not at the present 
time able to get the high capacities they wanted, but it must be remem- 
bered that slow speed and low capacities meant enormous cost of elec- 
trical plant, and they also meant that one was prohibited from using the 
high tensions desired. That had to be taken into account when assessing 
the total cost per unit. z za 

Mr. FLETCHER said over 90 per cent. efficiency could be got out of 
the generators, and it was only on the prime mover one could hope to get 
increased output. When exhaust turbines were first brought to notice 
he arranged for one to be installed. It was an unfortunate day. From 
the thermodynamic point of view, on the entropy chart, his turbine 
looked splendid ; but he found he had not 1} per cent. The matter of 
high temperatures and pressures seemed to be one for investigation. 
No one could say what the results would be until more had been learnt 
as to the effects of high temperatures on machinery and materials. 

Mr. F. W. Levers said he would like to see more attention paid to the 
steam raising than the steam using side of the station. One thing that 
caused trouble in the boiler house was the valves. Some years ago he 
tested the Neasden valves at double the working pressure and super- 
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heat -(180 lb. and 180 deg.), and the results were rather disastrous so 
far as British makers were concerned. Finally, the set was started up 
with German made valves. So far as valves were concerned, he did not. 
see that a great deal of improvement had been made. Twelve years ago 
they were experimenting with nickel steel valve spindles containing 
32 per cent. of nickel, and with nickel alloy seats containing 90 per cent. 
of nickel. To-day we had got as far as 74 per cent. nickel for the spindles, 
with a kind\of copper alloy containing very little nickel for the seats. 
There was more: scope for economy in the boiler house than in the 
station itself. 

Mr. R. M. BAKER also thought the author’s case for very high pressures 
was not a strong one, considering the high capital expenditure. He 
could not speak with authority of what was likely to happen in this 
country, but he would not have high pressure or high superheat in India, 
where attention to plant was unreliable. 

The AUTHOR, in reply to the discussion, said he had not set out to 
prove that high pretsure and high-temperature steam was the right. 
thing, but to draw a just balance, although he thought, if he were- 

utting up a station, he would use high pressure and temperature. Mr.. 
Highfield’s remarks bore out part of the discussion at Leeds, where a 
gentleman related that he had to use very high temperature steam in 
Australia, and the superheater tubes lasted about two weeks. He- 
believed that was with low-pressure steam. Then hé tried wrought-iron 
gas piping, and it lasted six months. In the works he was connected 
with they used steam at 580 deg., and they used studs of what the. 
Germans called stahleisen, also steel with high nickel content. Valve- 
makers were coming back to using ordinary mild steel for the lower parts 
and cast steel for the body and discs. At the Valley-road (Bradford): 
station a cast-iron disc which was not subjected to more than 450°F. 
split right through, and they had had cast-iron valves on their turbines. 
go, and had had to replace them by caat steel. With regard to the 
difficulty of keeping the air out of the water, at Valley-road they used a 
feed tank with vent piping and condensate pampa, and the water came- 
along and discharged into the suction and the feed pumps; the feed 
tank was connected to it, so they hoped the water went direct to the feed 
pumps, and the level of the water in the feed tank went up and down,. 
giving a sort of hydraulic balance. In reference to Major Taylor’s. 
remarks, he (the author) did not think that, except if very large sets and, 
boilers were considered, the capital cost was going to be much more for- 
say, 350 lb. pressure than for 250 lb. In the two figures in his schedule- 
referred to by Major Taylor the temperatures were 638 deg. and 686-4 deg. 
respectively, and maintenance was going to depend on temperature more- 
than pressure. In reference to Mr. Williams’ remarks regarding the use- 
of high temperature instead of high pressure steam, there was not a lot. 
of saving to be shown; but the n®re one superheated at a constant. 
pressure the more heat there was to reject at the condenser. He main- 
tained that he was right in saying the boilers and turbines should be- 
considered separately, otherwise the latest marine type high-pressure- 
boiler might be stuck up against a turbine built for high pressure, and. 
compared with a 250 lb. pressure station, which would be unfair. At 
Valley-road they were taking out four 1,000 kw. sets, and the cost of the- 


. plant they were putting in was less than the cost of the building covering 


the clow-speed plant. They used cast-steel discs and nickel-copper: 
facings.in the valves. They did not use 3 per cent. of nickel now. The- 
valves were made of ordinary mild steel. 

On the motion of the PRESIDENT, a hearty vote of thanks was ac-. 
corded the author. a 


Social Obligations of Industry. 


At the Manchester College of Technology recently Mr. B. Seebohm 
Rowntree gave the second of a serie. of lectures arrarged by the Depart- 
ment of Industrial Administration of the coUege. His subject was 
“ Social Obligations of Industry to Labour,’ and he affirmed that 
indvstrial enter prise was only justified if it could answer in the affirmative 
a threcfold question. It must produce something of service to the com- 
munity, something under good conditions and something which could 
There was a move- 
ment amongst certain manufacturers to try to raise the public ta. te in 
the goods that they manufactured. As tc the conditions under which 
goods were produced, he ventured to say toc little attention had been 
directed to that aspect of industry. Employers owed it to their workers. 
to see that the maverial conditions under which they worked were satis- 
factory. Of those conditions, the most important was that of the 
weekly wage. He expleined ir detail statistics he had prepared as to. 
what wage would enable a man and his family to live and to provide, not 
only for food and housing, but for clothing, recreation, insurance and 
other necessaries. Under present conditions, no man of normal ability 
should be allowed to work at less than 44s. a week, and no woman at 
less than 258. a week. That only allowed a dietary more economic than 
that given to paupers and prisoners, and only what was necessary to | 
maintain a man ine ficiency for moder&te work. Ifa man khad more than 
three children, the State should,for such time as those additional children 
were dependent upon him, provide him with 3s. per week am respect of 
each. That would work out at about eight millions—about one day's 
cost ofthe war. Mr. Rowntree urged that it was vo the great advantage 
of production that workers should be allowed suficient leisure for 
recrestion and other matters, and that more eftention should be paid 
to the environment of the worker. 
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Engineering Societies. 

In the period that has elapsed since the inauguration cf 
the United Engineering Societies Building in New York 
in 1907 there have been ample opportunities of judging 
the utility cf the step, and the great stimulus which ıt 
has afforded to co-operation between leading engineering 
and scientific bodies. The step was taken at an opportune 
moment. The co-operation of several leading engineering 
bodies was at once secured, and since then even those in- 
stitutions which originally held aloof have found themselves 
forced by the tendency of events to accommodate them- 
selves and participate. 
The American Institu- 
tion of ,Civil Engineers, 


for example, which Cis 
enjoyed a somewhat = — Meir courceres 
unique position by ree Ueto 
reason of its prestige - 

and old-established pro- l Baat 


cedure,afterwards 
joined in the scheme, wee 
and this belated action _ FTAA 
involved the erection of 2 o 
a supplementary floor | 
tə the main building, 
which is quite obviously 
visible in the adjacent . 
illustration. 
The fundamental ad- ; 
vantages of such a 4 


“ety we < r? 
$ g‘. 


NG Da ld 
. v 


coalition of interests are £ 
beyond dispute. Acom- p 
mon building makes | 
possible a freedom of a 
intercourse, and a break- | ~ 
ing down.cf the artificial 
barriers between pro- 
fessional bodies which 
could never be attained * 
with the water-tight 

compartment system cf working still existing in this country. 
A single institution which has ‘a lecture hall of its own 


cannot fill it every evening; many nights are necessarily - 


unused, and this means waste. Some Papers, again, are of 
necessity ofsomewhat limited interest to many members,and 
are poorly attended, although they might appeal strongly to 
many members of other institutions. When an adequate 
series of lecture halls of varying sizes can be located in a 
single building, they can be used in regular sequence. 
With the offices of all the chief technical bodies near at 
hand, joint discussions can be quickly and easily arranged. 
Announcements on the common notice board are at once 
brought before all the frequenters of the building, so that 
each society, besides the support of its own members, can 
reckon on a considerable floating attendance from stray mem- 
bers of other bodies interested in any particular meeting. 
With all the offices of the respective societies located in 
the same building joint action is greatly faailitated. These 
of us who have had the fortune, or misfortune, to serve on 
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some of the very numerous technical committees established 
since the outbreak of war are fully conscious of the incon- 
venience of periodical journeys to all parts of London. 
The time occupied would be much reduced if it were a 
standing practice to hold all such meetings in a centrally 
situated United Engineering Societies building. 

Even more important are the advantages which accrue 
from the pooling of expenses which such a building makes 
possible. The joint expenditure is immeasurably smaller 


‘than if each institution had to maintain a building of its 


own. Even the most wealthy bodies would gain in this 
respect, while there are many smaller ones which cannot 
afford a lecture theatre or offices of their own, but would 
gladly share in the corporate life of a united building. The 
gain in the social direction would be also great. Even 
when engineering bodies in this country possess a building 
of their own they have not, as a rule, the resources to do 
much for the comfort of their members. The build- 
ings are in no sense “clubs,” but merely somewhat 
chilly houses for the reading of Papers or discussions. 

They afford opportuni- 

ties for technical study 

without the lubricant 

of ‘social intercourse. 

A United Engineering 

Societies building, on 
| the other hand, could 
| easily afford an ade- 
| quate restaurant, smok- 
| ing rooms and other 
| attractions of clubs; 


| 
j 


THIS (1S THE 
ENGINEERS’ Ctiu 

$ y i x 

which directly" 


3 even if not in the main 
iP to a building they might be 


~ «eens 4) closely adjacent. 
` ores E Of all the advan- 
tages, however, pro0- 
bably the most im- 
portant is the great 
gain secured by the 
collection of a joint 
library, adequately 
housed and arranged 
and presided over by 
an efficient and com- 
petent librarian. The 
libraries of most of our 
institutions are notori- 
“ously incomplete, badly 
arranged and little pa- 


tronised. Many of the smaller bodies have miniature collec- 


tions of works which can hardly be called libraries, but would 
be of undoubted value if incorporated in the general stock. 

All these advantages have been enjoyed for some years 
by the engineering bodies in the United States. We have 
before us a most interesting account of the Library Service 
Bureau, which, for a moderate subscription, secures 
members many advantages besides the use of the library 
itself. The work includes the provision of periodical 
reference cards to specific subjects, the copying, abstracting 
or translating of articles at a low figure, the preparation of 
photographic copies, the compilation of statistical data. 
and the conduct of searches in connection with patents. 
The library at present contains over 150,000 volumes on 
engineering, and receives currently over a thousand eng!- 
neering periodicals. The utility of the Inquiry branch of 
the work is illustrated by a map of the United States 
covered by dots, corresponding to the places from which 
requests for information have been received. Many of 
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these inquiries come from the most remote quarters, and 
thus membership carries valuable privileges even at long 
distances from headquarters. | 

While we thus dwell upon the tangible advantages of 
the Engineering Societies building we should like to add that 
the `“ intangible ” influence of the step has been equally 
great. Wein England have for some vears been uneasilv 
conscious of the tendency towards decentralisation of 
scientific and engineering work. That with extending 
knowledge there must ke specialisation, all will agree. But 
if the broad field cf common interest in technical matters 
is ignored, if each branch of engineering and technical 
work drifts away on its own course without consideration 
for any other, not only are the true interests of engineering 
as a Whole prejudiced, but we are storing up anomalies and 
discrepancies of nomenclature, method and practice which 
may require tedious and difficult correction in the future. 
From another stand point—the relation ef science pure and 
applied to the non-technical public—this extfeme specialisa- 
tion is unfortunate. We have lost contact with the public, 
we have failed to secure for science and engineering their 
due place in the public esteem, lgrgely because we have 
lost the art of presenting our aims in an intelligible form, 
and because we have at present no body with a voice to 
speak for engineering as a whole. . 
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In the United States, incidents during the war have 
shown quite clearly the emerging of this authoritative 
voice. The Engineering Council in that country appears 
to have simplified greatly the problem of securing the 
proper appreciation of the value of trained engineers for 
war service, and we have quoted from time to time instances 
of the recognition by the United States Government of the 
need for husbanding the supply of the engmeers of the 
future at the chief technical colleges. We can see that the 
spirit of concerted action in the engineering world will be a 
great ferce towards fuller representation of their interests 
in high quarters. , Are we in this country in a position to 


. . . . 1 e e ° 
secure similar consideration for science and industry in the 


vast social and industrial changes which are foreshadowed 
in the future ? 

We fear not. We believe that the engineering industry 
and the forces which represent the application of science 
in the service of the nation will reccive attention only when 
there exists a powerful body to make these broad claims 
heard. And we think that one of.the first steps towards 
this habitual co-operation in engineering matters should be 
the establishment of a common home where all engineers 
can gather together and the necessary basis of common 
action, which in no way prejudices individual action in 
each respective field, can be built up. 


The Economics of Works Costs. 


By J. R. DICK, B.Sc. ~ s 


Summary.—This article deals with the following points :—(1) Symbolic statement of oconomic laws in gonoral. (2) Law cf ront in the 
agricultural industry. (3) Rent asa function ot productivity of the soil. (4) Kelvin’s law compared with law of rent. (5) Royalty for ` 
manufacturing processos a spesies of rent. (6) Law of diminishing pre ductivenese in other industries b'sides agriculture. (7) Factory 
costs and thcir objec}, (8) Analysis of thcir components. (9) Labour charges, day-work, piccowork and premium systems in 
relation to workman's productivity. (19) On costs or shop charges in general. Part of the oncost is a function of the productivity of 
the machins. (11) Hyperbolic laws of tho capital ccst cf machines and- the running expenses per unit of product. (12) Effects of 
inc:casing output. (13) Relation of machine oncost to direct labour cost. (14) Indirect labour and othor shop charges. (15) Limits 
of accuracy in exprossing oncosts generally gs a linear function of the direct labour. (16) Relative valuos of direct labour and shop 
charges, with examples. (17) Establishme.t charges—how they are allocated. (18) Selling prico inclusive of profit—how ascer- 
tained. (19) Relative importan‘e of the cost factors. (29) Instances where materials prepondorats in the cost—Cable making— 
Foundry work. (2L) Whoro invested capital cost pre ponderates.— Electricity supply. 


kal 


RENT IN AGRICULTURAL INDUSTRY. RENT AS A FUNCTION 
OF PRODUCTIVITY. EFFECTS OF PRODUCTIVITY. 


At first sight Ricardo’s theory of the rent of agricultural 
land may appear to have little bearing on the phenomena of 
manufacturing industry, but Mill and others have pointed out 
that no consistent explanation could be given of many of them 
without a clear understanding of this cardinal doctrine of 
political economy. Its representation algebraically will, it is 
hoped, achieve two objects. Firstly, it presents en economic 
principle in a condensed form, and secondly, it establishes a 
fundamental formula, which, correctly adapted for the quanti- 
ties current in manufscturing, has e wide appiicstion. 

If Q is the number of quarters of grain produced per acre, 
and sold at > pounds per quarter, then, for a certain kind of 


land, 

Os = rl -+L 7 8 © b o č o œ (1) 
where Z is the forming capital invested, per acre, r the rate 
of interest, and L the labour per acre, inclusive of super- 
intendence. z 

On another variety of land cultivated with the same skill 
and -efficiency there is a bigher yield of pQ quarters per acre 
(p being greater than unity), and if the quantities s, r, Z and L 
are the same as before, then 

E pQRs>rI+L 
 PRs=(rI+L)+R oasa (2) 
The quantity R is called the rent of the land, and (2) is 
the symbolic statement of Ricurdo’s theory of rent. 
The conditions in equation (1) are such that the average 
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Use or SYMBOLS AND SIMPLE ALGEBRAIC FORMULÆ 
; -IN Economic PROBLEMS. - 


In one of his pungent criticisms of engineering education, 
Prof. Perry həs said that “the average boy learns what is 
called mathematics in such a fashion that he hates the sight 
of an algebrzic expression all his life after.” Possibly, for 
this reason, many of the writers on current economic questions 
conspicuously avoid the use of a simple equation or curve to 
illustrate the principles they discuss, and thus involve them- 
selves in lengthy explanations, which could be clesrly sum- 
marised into an algebraic formula. ; 

The mathematical treatment of the fundamental problems 
in economics, such as the theory of value, exchange, rent of 
land, &c., hes been attempted by many experts such as 
Jevons (© Theory of Political Economy ”) and Wicksteed 
/( Alphabet of Economic Science ™). Their mode of handling 
the subject is not merely by the use of mathematical anzlogies, 
but is an endeavour to introduce a real calculus of economics, 
for generalising in a quantitative form the laws of the science. 
In this article it is not proposed to touch these wider questions, 
but to show the utility of simple formule in investigating some 
Practical aspects of the costs of production of engineering 

_ Commodities in factories and workshops. 
gebra may be criticised as a purely mechanical means for 
exemining economic problems, when compared with the 
literary style of Mill, or the apt parables of Bastiat, but it °F 
should appeal to the engineer by its power in certain cases to 
translate general principles into quantitative terms, which is 
one of the best ways of avoiding ambiguity. 
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annual revenue over a number of years covers only the labour 
and running expenses, together with the minimum ordinary 
interest on the farmer’s capital. Land of which this is true 
is said to be on the margin of “ cultivation,” and it serves 
as the standard of comparison for all other varieties. No land 
of inferior quality would continue to be cultivated, even rent 
free. 
From (1) and (2) 

R=(rI-+L)(p—1)=Qs(p—1) . . (3) 
which exhibits the rent as a function of the quantity p, called 
the productivity ðf the land. 


Rent and Cost 


Fra. 1. 


The value of p depends on the natural fertility of the soil. 
the improvements due to previous cultivation and the transport 
facilities for disposal of the crop. The selling price s is, of 
course, identical for all the grain in a district, and is fixed 
by competition. Should it rise considerably, the land whose 
productivity was unity, and previously taken as standard, 
will then be able to show a surplus profit over the bare items 
of annual expense (r/-+-Z), and if the terms of his contract 
permit, the landlord will endeavour to obtain a rent equal to 
the whole of the surplus. The converse statement of the 
theory of rent is quickly recognisable from the equations (1) 
and (2), 4.e., the rent of land is not a factor in fixing the selling 
price of the grain, as this is governed by the cost of the product 
from the worst land then cultivated, or (rJ-++L). The position 
of the land of unit productivity rises or falls with s at any 
time, and s again is dependent on the current demand for 
grain. 

On a fertile soil, although the rent charge does not alter 
the competitive selling price per quarter, it forms an important 
element in the analysis of that price. 

From (2) and (3) 


p= HOKE?) . (3a) 
rf + ] 
or D (1 = (3b) 


rI +L 
PQ 
cost of production per quarter, where the yield is pQ quarters 


The first of these two expressions or a ‘is the true 


per acre and the second term, (1 ~"), is the proportion per 
quarter of ‘ excess profit ” or rent claimed by the landlord. 


If the productivity of a farm had a very high value the rent - 


charge would ultimately become the only appreciable factor 
in the total costs and price, and the actual cost of production 
would be negligible in comparison. Ricardo’s theory shows 


that the agricultural is differentiated from other industries by 


the fact that the farmer obtains no advantage from a larger 
average turnover per acre, as the excess profit all goes tothe 


rT +E a 2) 
PR P 


varies inversely as the productivity p and the graphs of both 
the “ costs `° and “rent ” factors, as functions of p, are hyper- 


~ landlord. The cost of production per quarter ( 
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bolas. As we shall see later, this hyperbolic relation is fre- 
quently met in other industrial problems, where the efficiency 
of working or surplus profits per unit of product can be ex- 
pressed as a function of the productivity of the corresponding 
investment or labour charges. With a yield of pQ the rent 
per acre is R=Qs(p—1), which is a linear function of p, while 
the proportion of the rent distributed over each unit of product 


(or per quarter) is s c=. ), giving a hyperbolic relation 
with p. P 

In many cases of engineering efficiency there exist the two 
alternative equivalent ways of expressing the same relation- 
ship, either as a straight line law when dealing with aggregate 
quantities, or as a hyperbolic law when`dealing with the 
variations per unit quantity considered. 

In Fig. 1 the hvperbola H, indicates the variation of the 
costs of cultivation with p, and the hyperbola H, is the graph 
of the rent charge per quarter as a function of p. 

The sum of the ordinates at any point is constant and is 
equal to s, the selling price. 


KeELviIn’s Law COMPARED WITH THE Law or Revt. 
PRODUCTIVITY OF ELECTRICAL DISTRIBUTION PLANT. 


Kelvin’s law for the maximum efficiency of an electric 
cable already laid is a particular case of the law of rent. 
The cost of working the cable can be divided into two parts, 
each.of which is a function of the load or current C. The 
first of these is the investment charge per ampere carried by 
the cable of the form A/C, where A is a constant, and the 
second is the energy loss or running charge of the form B.C, 
where Bisa constant. The cable may be regarded as endowed 
with productivity p as C is increased to pC, and the graphs 
of these two expressions A/pC and BpC as functions of p area 
hyperbola, H}, and straight line £, respectively (Fig. 2). The 
resultant curve from the summation of the ordinates of A, 
and L, has a minimum value, where the two are equal. The 
total costs per ampere of load are, therefore, a minimum 
when p is chosen to correspond with that point. The radius 
of curvature of the resultant curve is large to the right of the 
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best value of p, and a considerable overload is therefore 
allowable without any serious diminution of efficiency. +? 
fact, the resultant of the straight line and hyperbola (which 
begins to approximate also to a straight line) will give > 
nearly constant value for a fair percentage rise in p above its 
þest value. Hence, we get a set of conditions almost 
corresponding to the synthesis of the total cost per ga 
of grain, with the similar result of a constant value for th 
total costs. It is this fact which justifies those enginee™ 
who may be a little contemptuous of Kelvin’s law, and ae 
their cables for a maximum temperature rise only. 
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‘value of the safe working current often lies in the flat part 
of the resultant curve of L, and H,, and thus approximates 
to the best value The rule-of-thumb may therefore be right, 
but it is of interest to see why it is right. 


ANALOGY BETWEEN RENT AND ROYALTIES IN MANUFACTURING. 


In a manufacturing business the royalty paid for the use 
of a patented process is closely analogous to rent in agri- 
culture, and thus it ought not generally to affect the com- 
petitive selling price of the goods. It is simply the bonu 
or proportion of `“ excess profit °” which the licensee is pre- 
pared to pay to the inventor as his return for the superior 
productivity or profit earning power claimed to distinguish 
the new process from the older ones. Royalties under a 


patent agreement are difficult to fix exactly, as there are no- 


prior results to guide the parties, and the usual plan is to 
reckon them as a percentage on the value of the output sold. 
Both parties, therefore, benefit by an increase of output. 
Rent, on the », other hand, is a fixed contractual payment, 
based on records of the produce of the land over a series of 
years. The landlord, as long as the lease runs, has no financial 
interest in any improved turnover, and the farmer generally 
finds it difficult enough to exceed the average annual yield 
on which his rent charge was calculated. 

“ Excess profit ” as a war tax embodies no radical innova- 
tion; its intention was to equalise industrial opportunity, 
and to secure to the State the surplus earned by those favoured 
‘with lucrative war contracts either direct or proximate, just 
as the landlord levies a high rent on specially productive land. 

The principles governing rent and royalties outlined above 
are only true where no absolute monopoly exists in the pro- 
perty, whether land or manufacturing process. The owner 
must actually by bargaining find some user willing to pay 
the surplus value associated with increased produttivity. 

The idea of “ productivity,” although originating in agri- 
culture, our oldest and most permanent industry, is of great 
importance in examining the various elements of the costs 
of production in other industries. In its primary concep- 
tion productivity appears to be in great measure a free gift 
of Nature. There are few industrial enterprises, however, 
where man’s ingenuity and effort fail to improve the-produc- 


tivity and to obtain enhanéed returns analogous to the rich - 


harvests, which Nature’s agencies yield on fertile soils under 
man’s cultivation. : 


Law or DIMINISHING PRODUCTIVENESS IN AGRICULTURAL AND 
IN OTHER INDUSTRIES. 


One of the most important aspects of the law of rent is. 
that the selling price is determined by the cost of production - 


on the worst land in cultivation. This apparent anomaly 
may lead the careless observer to suggest the cultivation only 
of very fertile lands. Unfortunately the demand for grain 
by the human race outstrips the supply from lands in this 
category, and others must be included. i 
Another proposal sometimes made by those who object 
to rent, or think it adds to the price of grain, is to cultivate 
the land intensively and secure the requisite amount of grain 
in that way. This proposal is ultimately equivalent to 
lowering the margin of cultivation. From the equation (1) 
it is clear that an increase in the yield from Q to pQ can only 
be effected by applying more capital, or by using more labour. 
But it is a law of Nature that increments of capital and labour 
1n the cultivation of the same piece of land have a diminishing 
effect, and to secure the improvement of Qs to pQs, the cost 
advances fromrl +L to (1-+z) (rI+L), and z(rI +L) will after 
a number of repeated increments exceed the corresponding 
increment in the value of the yield or Qs(p—1). This is the 
Jaw of diminishing productiveness, which is true of industry in 
general. Engineers are familiar with many of its forms, 
and know how useless it is commercially to try and increase 


the efficiency of a machine of a definite size or duty beyond a | 


certain limit, by making it more costly. A well-known 


instance, is found in the design of the electric transformer, 


and another is Kelvin’s law already discussed. 
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. The basic principle for fixing the selling price of grain is 


clearly visible also in the case of manufactured articles. If 
the demand is such as to induce the production of the same 
article in factories of different efficiencies, the one with the 
highest working expenses will control the price. The others 
will have higher profits due to their superior productivity, . 
while selling at the same price. Below this figure it is ob- 
viously unnecessary to go, as long as a demand for the output 
of all the factories is maintained. 

The wages of labour are also subject to a law analogous to 
that of the “ margin of cultivation.” With a sustained de- 
mand a manufacturer will employ very inefficient labour, 
provided the barest margin of‘profit is realisable on its output. 

In making deductions from equations, such as those given 
for Ricardo’s law, certain precautions must be observed. 
Human nature will not, in every individual, conform exactly 
to the general tendency of the mass of individuals repre- 
sented in the formule. For example, the value of the theo- 
retical rent might be described as fixing the point of stable 
equilibrium round which only small variations can occur, — 
but a shrewd farmer will often succeed in deflecting the value 
of the rent to his own advantage, and will pay considerably 
less than the “ rack rent” or entire surplus profit. Similar 
powers of bargaining may favour the manufacturer working 
under royalty, and the solution of these business problems in 
detail is more picturesque than suggested by the equations. 
A long lease in the case of a farmer, or an agreement for the 
life of the patent in the case of a manufacturer, will often 
enable them to obtain profits in excess of (r/+L). The 
tenant or licensee by the length of tenure is encouraged to 
devote extra capital of his own to the development of his 
business. On these terms of working for land where R=O 
the equation at starting is Qs=rI +L, as far as the tenant is 
concerned. By incurring an extra annual experfse of x(rI +L) 
the-yield becomes pQs=(1+<2) (rI1+L)+-R’, where R’ is the 
farmer’s additional profit or “ tenant’s rent,” and 

| R=(I+1)(p—1)—2}, 
or, alternatively 
R’=Gs {(p—1)—z}. (4) 

As already indicated, in farming any further increment of 
a(rI-+L) or xQs, will, at a certain stage in the operations, 
exceed the corresponding additional yield of Qs(p—1), and R’ 
becomes negative. The land, in fact, refuses to react to re- 
peated doses of capital and labour except in a diminishing 
and uneconomical ratio. 

It soon reaches what might be called its saturation point 
of productivity, in the same way that an attempt to increase 
H beyond a. certain point on the B-H curve, when designing 
a magnetic circuit, affords no appreciable advantage. : 

In manufacturing operations the condition of saturation 
is not so clearly marked as in agriculture, since the productivity 
of large scale repetitive work done by machinery is often 
susceptible of almost indefinite improvement. e 

In these circumstances the tendency of cheap production 
from large factories may be to drive the small scale producer 
out of the market. The larger producers with their margin 


„of potential profit on low works costs may, in the interests 


of develóping a wider market rapidly, get their selling price 
so close to their costs that there is no prospect of survival for 
the small concern in a market that can otherwise be fully supplied. 


(To be continued.) 


Aeroplane Rontgen Outfits.—According to “‘ Nature” a 
“ radiological aeroplane ” was recently described by_ Drs. 
Nemirowski and Tilmant before the Academy of Medicine of 
Paris. It contains three places for the pilot, surgeon, and 
radiographer, and is provided with a generator for Röntgen- 
rays, and an operating-table for operations performed with the 
aid of the rays, surgical instruments, and medicaments. The 
“ Aerochir,” as it is called, is intended to fly over the lines of 
action, ready to alight and render first aid to the wounded. 
The invention should be valuable, provided, however, that it 
is not regarded by the enemy as a target for his fire. 
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Correspondence. 


A SCIENTIFIC BASIS FOR COSTS. 
TO THE EDITOR OF THE ELECTRICIAN. 


-SaR : Probably most people have felt that the value of the 
present discussions on large versus small stations lose their 
value owing to thë fect that there is no scientific basis by which 
to compare their costs. The existing tables, valuable as they 
are, do not really enable us to compare one station with 
another, as the conditions ere so‘dilferent. One:station may 
© have the same coal costs as another, and vet be using twice 
əs much cogl, the ditference arising from the rete at which 
the coal is purchased. Then we heve not sufficiently made 
it clear in our tables that generation costs are only part of the 
total costs of supply. The cost of distribution may be of far 
greater importance. 

It is very desirable that a scientific basis should he evolved 
by which the real efficiencies of electricity stations could be 
accurately compared without reference to such accidental 
items as the rate of wages, the price of coal, and the rate of 
interest and sinking funds. Some stations’ pay more than 
twice as much into sinking funds as others, and this prejudices 
their results in the eyes of the inexpert public. The expert 
shoald have a means for eliminating anything of that. kind 
when he makes comparisons. We might, for instance, take 
the ratio of the thermal units of the fuel to the thermal units 
in the electrical energy delivered by the station to the feeders. 
Labour might be reckoned as if paid at a standard rate. 


Careful consideration would evolve a scheme of comparison . 


which would be both equitable and useful for the pur- 
poses of the present discussion, and also for many other 
purposes. 

Having obtained a basis by which the generating costs 
per unit might be arrived at, wo need then to arrive at the 
distribution costs, made up of the whole of the charges in- 
volved, such as labour, transforming losses, cable losses, and 
by no means least, interest and sinking fund charges. It 
would be found that in many cases the cost of distribution 
is far more important than, say, coal costs. As has been shown 
by Mr. Pearce and Mr. Fedden, it may pay to place a station 
at a situation which is not particularly favourable rather than 
go further away for an ideal site. This important fact, 
however, does not have the place in our tables of costs that it 
should have. If distribution costs were set out in costs tables 
as a separate item, Just as fuel costs are, it would throw a great 
“ght on the reason why some stations do well while others 
do badly. It would also cleap up many obscure points in the 
discussions relating to the super-power stations. Just whether 
it proved thet they are desirable or whether it showed that a 
multitude of small stations is better, should be carefully kept 
out of sight until the end. What we want now is a clear 
and accurate statement of facts without bias to one opinion 
or the other. 

Some years ago I proposed the term Distribution Factor 
for the distribution costs per unit sold. The idea did not then 
receive much attention, but the time now seems opportune 
for the revival of the idea.—I am, &c., 


North Shields, Nov. 23. C. TURNBULL. 


CLOSE OF WAR MATTERS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: Perhaps you would kindly allow me the hospitality 
of your columns to mention two points which I think might 
be of interest in connection with the close of the war, and in 
respect of which inquiries are being made. The first point is 
with regard to demobilisation. It will be of interest to electric 
supply companies to know that my Committee has taken the 
matter up with the Authorities so as to ensure that the electric 
supply industry is placed among those “ key industries ” which 
are entitled to priority in regard to the return of their men 
in the Army, as we are certainly justified in claiming that 
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among the first men to come back should be those who have 
left important posts in the electric supply industry. 

A further point is in regard to the restrictions placed by tho 
Ministry of Munitions on new connections for the supply of 
electricity. My Committee has taken this matter up with the 
Ministry of Munitions in order to get the removal of these 
restrictions directly the situation permits. It will be seen 
from the following letter thet we have had the full sympathy 
of the Department, end that the Director ef Electric Power 
Supply hes taken. what steps he could to assist us in this 
metter.—I am, &c., 


London, Nov. 22. T. W. Cone. 
The following are the letters to which reference is made :— 
[Copy.] 

Ministry of Munitions of War, 
8, Northumberland-avenue, Noy. 14, QS. 
T. W. Cork, Esq., 
Provincial Electric Supply Committee of the Ugited Kingdom. 
COAL ECONOMY AND NEW BUSINESS. 

SiR: [am directed to refer your letter of the 14th inst., and to ay 
that. waile we are all anxious to relax restrictions as early as possible, 
tha Coal Controtler considers it necessary to adhere strictly to the 
rationing scheme under the Honseho!d Fuel ard Lighting Order. 

I have, however, already addressed a letter to him on the question of 
policy, and am hopeful that before long some definite and favourable 
pronourtcement may be possible. In the meantime the present practi e 
should continue. : 

I am, Sir, vour obedient Servant, 
(Signed) ARNoLD B. Grigiry, "E 
Director of Electric Power Supply. $ 


Ministry of Munitions of War, 
8, Northumberland-avenue, Nov. 21, 1918. 
T. W. Coxe, Esq., 
Provincial Electric Supply Committee of the Pnited Kingdom. 
COAL ECONOMY AND NEW BUSINESS. 

Sır: With further reference to my letter of the 14th inst., I have to 
inform you that I have now had a letter frcm the Coal Controller, in 
which he states that he regrets that until the coal situation improves 
it is imp ssible for him to agree to any relaxation of,the present restric- 


tions. 
You will no doubt have observed that this has been recently announced 


by him in the Press. 

You may, however, rest assuredsthat as soon as circumstances admit 
of restrictions being modified or withdrawn this will be done, and the 
electricit undertakings notified accordingly. 

I am, Sir, your obedient Servant, 
(Signed) ARNOLD B. GRIDLEY, 
Director cf Electric Power Supply. , 


~ 


ENTERTAINMENT OF U.S.A. AND OVERSEAS TROOPS 
AT CHRISTMAS. - 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: At this time of rejoicing every one of us desires to 
express gratitude to those who have helped to protect our 
homes. Thousands of overseas troops will be on leave over 
Christmas, and unable to mingle with their own folk at home. 
I desire to appeal to your readers on behalf of the Rotary Club 
of London to open their homes to one, or preferably two, of 
these bova All imaginary difficulties are surmounted. The 
characters of the guests are vouched for, the railway fares ere 
paid, they will have their food ration books, and, if the hostess 
has servant difficulties, nothing gives the guests greater 
pleasure than to assist as they were accustomed to do in their 
own homes. We have to bear in mind that to them even 3 
humble home is as a palace compared to the ‘average hut or 


canteen. 
Will those of your readers who can help please communicate 


with me by return ? | 
Trusting that this appeal to my fellow countrymen will not 
be in vain.—I am, &c., 
147, Queen Victoria-street, 
London, E.C., Nov. 21. 
[We have received a similar letter from Mr. Joseph Meech, 
of Electromotors Limited, 49, Queen Victoria-street, London, 
E.C.—Ep. F.] 


Jas. T. MouLp. 
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Electricity Supply on the North-East 


ee a 
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l In oar issue of the lst inst. we announced that the Parliamentary 
‘Committee of Newcastle-upon-Tyne Corporation had issued a report 


criticising the proposals embodied in the interim report upon electric ` 


supp:y in Great Britain of the Coal Conservation Sub-Committee of the 
Reconstruction Committee and in the report of the Board of Trade 
Electric Power Supply Committee. lt was also stated that a reasoned 
statement had. been p-epared by the Town Clerk of Newcastle (Mr. A. 
M. Oliver), which represented the views of municipal electricity under- 
takings on the North-east Coast, and that this statement would be 
presented to the President of the Board of Trade and the Minister of 
' Reconstruction. This course has now been taken, and we give below 
an abstract of the statement which represents tie views of the Cor- 
porations of Newvastle-upon-Tyne, Middlesbrough, South Shields, 
Stockton-on-Tees, Tynemcuth, West Hartlepool and Berwick. 

The Municipalities concede that the unification of the production and 

distribution of clectrical energy for areas sufficiently large but carefully 
defined is desirable, provided that the best use is made of existing 
systems of generation and distribution, that the generation and distribu- 
tion of electrical energy is under local public control, and that proper and 
reasonab'e safeguards are adopted in the interests cf existing undertakers 
and consumers, and in particular that thcse municipal undertakings 
which by their situation, equipment and other circumstances can, in the 
opinion of the Electricity (cmmissioners, be economically worked without 
interfering with the efficiency cf any general scheme, should continue to 
be owned and operated by their present owners. Limitations of areas of 
supply have in the North- East Coast area operated to restrict ex pansion 
and to limit economy cf production in regard to municipal electrical 
undertakings, to an extent markedly greater than has been the case 
with respect to private supply companies. With respect, however, to 
the Coal Conservation Sub-Committee’s Repert the municipalities cannot 
igncre the fact that a report purporting tc deal with problems of national 
economy in coal consumption has been utilised as a vehicle of attack 
upon the policy of municipal control of electricity undertakings, and 
has been made the means cf promulgating proposals which, if carried 
into effect, may be expected, in the North-East Coast area, whatever 
be the course adopted elsewhere, to consolidate the position of the 
Newcastle-upon-Tyne Electric Supply Company and its allied and 
subsidiary companies. The Report of the (Coal Conservation Sub- 
Committee has clearly influenced the Electric Power St pply Committee 
in arriving at their conclusions. The report cannot, however, be re- 
garded as presenting: any elements of finality. Its conclusions are 
sought to be supported mainly by an estimated coal saving of 55 million 
tons per annum and by a comparison between the average charge for 
‘electricity in the Nerth- East Coast area and the charges of a number of 
municipalities in the Southern parts cf Lancashire. The municipalities 
‘challenge the statement that a coal saving such as is estimated will be 
effected. 

_ The adverse comparison scught to be drawn between the alleged 

“average charge of less than jd. per unit” of the North-East Coast 

supply companies anc the charges of the Lancashire municipalities, is 

misleading and mischievous. No details are vouchsafed showing how 
‘this alleged average charge is arrived at, and the municipalities deny 
that it is in any sense a true and accurate representation of facts. On 
‘the contrary, the municipalities assert that where all material factors 
are taken into consideration, the charges of the North- East Coast supply 
„companies will be found tc approximate very closely to those of com- 
parable municipal undertakings. Even should the allegation of an 
average charge of less than jd. per unit be justified on the ascertained 
‘facts, the comparison is none the less misleading and fallacious, because 
‘the statement in Table V. of the Coal Conservation Sub-Committee’ s 

Report, purporting to give the average p-ices charged for power by the 

Lancashire municipalities, gives pices which includes the cost of dis- 

tribution and other incidental expanses, and relate very largely to low 
‘tension units supplied to consumers on their own pzemises, whereas a 

large p-oportion of the units supp'ied by the North-East Coast supply 
‘companies, the prices charged for wnich are apparantly taken into 
actount in arriving at the average charge «f less than 4d. per unit, are 
high tension units supptied in bulk to distributors and users of electrical 
“energy wano, generally speaking, have to add the cost of transformation 
and in some cases that of distribution, together with their profit, in the 
peice actually charged to the ultimate consumer. 

The municipalities recognise the desirability of the establishment of 
some central and impartial authority charged with the duty of fostering 
ele trical enterp-ise and encouraging the use of electricity in industrial 
concerns. The municipalities, however, view with grave concern as a 
‘dangerous extension of,the policy of bureaucratic control which has 
been increasingly prevalent dvring the War, the proposal to confer 
powers waich for all p-actical purposes will determine the development 
of electrical enterprise throughout the country upon a small body of 
permanent officials, who ‘will be supreme over all existing and future 
-electricity undertakings, appointed by the President of the Board of 

Trade without reference to any superior authority, three of whom will 

ho'd office subject only to an age limit, and two of whom will be appointed 
for a shot term of years. A small body of technical experts however 
‘eminent individually, is in the view of the municipalities unfitted to be 
entrusted with autocratic powers of the character proposed, and the 
central electrical authority should be so constituted as to be directly 
‘suscepcibie to the influence of public opinion and should comprise a 
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. sufficiency of members of independent judgment and general experience. 
The first Board of Electricity Commissioners should either be appointed 
directly by Parliament, gr be constituted in accordance with directions 
given by Parliament so as to secure an impartial and judicial body. 

With respect to the delimitation of electrical districts and the con- 
stitution of District Boards, all the facts are ascertainable immediately, 
and these questions, it is submitted, should be disposed of by direct 
Parliamentary action after preliminary local inquiries. Inno case should 
the decision on matters of this character be left in the disposition (whether 
by provisional order or otherwise) of a small body of experts as contem- 
pated by the report of-the Electric Power Supply Committee. -It is 
unreasonable that any embargo should be p!aced upon extensions of 
existing electrical undertakings, whether by the erection of new stations, 
or the extension of existing stations, during any interval which may 
oceut before the suggested super-power stations are in a position to 
supply power, especially as, instead of the ‘temporary lull in manu- 
facturing output immediately after the War” contemplated by the Coal 
Conservation Sub-Committee’s Report, the commercial necessities of the 
situation may then, on the contrary, as is apparently recognised by the 
Klectrie Power Supp!y Committee, more probably demand an immediate 
increas? in the suppty of electric power, which, the municipalities submit, 
can bo eff tected quickly and economically by enlargements and extensions 
of the piant of existing undertakings. 

The municipalities direct attention to the inequitable character, so far 
as regards municipal clectrical enterpzises, of the financial proposals of 
the Report. The basis of acmpensation proposed by the Report will act 
unfairly as between municipalities and companies, and will have the effect 
of ponalising thcse undertakers who have set up adequate reserve funds 
and maintained their undertakings in an efficient manner, and of favour- 
ing those undertakings which have distributed an undue proportion of 
their surplis revenues amongst sharehclders, or in reduction of rates. 
It is submitted that if Electricity Boards are to be conetitutec to take 
over existing electrical undertakings the terms of transfer of municipally 
and commercially owned generating stations and distiibiting systems 
sho.ld proceed upon the same basis, and that whatever terms are given 
to the one should be given to the other, so that in the case of a munici- 
pally owned undertaking the capital of the undertaking should accrue to 
the municipality which has borne the risk and responsibility of the 
undertaking in the past. 

Again, the municipalities object to the recommendation of the Electric 
Power Supp!y Committee's Report that whereas commercial distributors 
of electricity are to continue to exercise the right of paying dividends, 
subject only to the limitations of a sliding scale of charges to consumers, 
municipalities wno continue to distribute electricity are to be permitted 
either to make no profit at all or only a nominal profit. Furthermore, 
the municipalities take strong exception to the proposal that District 
Electyicity Boards or their lessees should bé empowered to supply high- 
tension electricity in the areas of municipal distributors of electricity, 
and it is contended that, with the possible exception of electricity used 
by railway companies for traction there should be for each local area 
of supply a single distributor of electricity regardless of the question 
whether the energy supptied is low-tension or high tension electricity. 
Finally, it is manifestly inequitable that Power Supp!y companies (whose 
areas of supply for power happen to be reduced by the District Elec- 
tricity Board, to cut out districts which can be better served frqm other 
districts) should, to the exclusion of municipalities (who may apparently 
be subjected to similar reduction of their areas of supply), have conferred 
upJn them, as is proposed by the Electric Power Supply Committee’s 
Report the right of supplying electricity for lighting in places where 
there is at the time no lighting supply. The municipalities do mot 
concur in the p-op)sals of the Electric Power Supply Committee that a 
p-eferential basis of rating should be accorded to electricity transmission 
mains and that the existing restrictions as to the use of overhead lines 
should be removed. As regards the latter, while in rural areas, and as a 
temporary expedient, the use of overhead lines for the transmission of 
electrical energy may be, in special circumstances, desirable and even 
necessary, a general concession of this character in urban areas is to be 
depzecated. _ 

The municipalities observe with satisfaction that the Electric Power 
Supply Committee's Report recommends that in the national interest 
generating stations and main transmission lines ought, as a general rule, 
to be publicly owned, and they submit that the District Electricity Board 
should, in all cases, be so constituted as to be wholly independent of the 
influence or control of commercially owned electrical enterprises. To 
secure this object, it is strongly urged that the District Electricity Boards 
should consist of representatives of Local Authorities and large con-: 
sumers to the exclusion of companies generating electricity. 


Transport Committee’s Report. 


The Select Committee on Transport has issi ed its cecond report, which 


deals with railways, canals and transport by road. The following pre- 
“liminary conclusions have been arrived at :— 


That the organisation of the transport agencies of the country—and 
particularly cf the railways—cannot be allowed to return to its pre-war 
position. i 

That the temporary arrangements fcr the control of railways and canals 
during the war world not be satisfartory as a permanent settlement. 

That unification of the railway system is desirable under s1 itable 
safeguards, whether the cwnership be in public or private hands. 
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Any one of the following courses would be consistent with the con- 
clusions reached, but without further evidence the Committee is not in a 
position to recommend which of these methods should be adopted in 
the first instance :— 

Further amalgamations of railway companies as a step towards 
unification. | 

Unification accompanied by private ownership and commercial 
management. : : 

Unification by means of nationalisation, followed by (a) establishment 
of a Government department to manage the railways; (b) constitution 
of a board of management not directly represented in Parliament ; (c) 
leasing of the system to one or moze commercial companies. 

-~ The Committee point out that the war has considerably modified the 
position and methods of work of the railway companies, though the 
changes in organisation and practice have been less than is generally 
supposed. Jt is suggested that the main railway systems of the United 
Kingdom should be brought under a unified ownership and managed as 
cne system if the question of the improvement and development of the 
internal transport facilities is to be considered from the standpoint of 
efficiency and economy. 

THE GaATrie SCHEME. l 

Thé Committee has examined the proposals of Mr. A. W. Gattie for 
improving the methods of handling goods and traffic by the use of hir 
ayetems and inventions. The proposals are dgs-ribed as attractive and 
the inventions as highly ingenious, but the Committee is not able, on the 
evidence presented to it, to come to any conclusion with regard to the 
practical value of the proposals or to make any recommendation in 
regard to their adoption. A recommendation is made, however, that 
Mr. Gattie’s company should be given permission by the Treasury New 
Issues Committee tc raise funds for the purpose cf enabling mechanical 
tests to bo carried out, and that such priorities should be granted as may 
bə necessary to allow the machinery and appliances to be obtained as 


soon as possible. TOR 


Allocation of Generating Plant by 


the Ministry of Munitions. 
(Concluded from page 622.) 


Tae’ following figures show the details of plant allocated 
to the municipal and company undertakings during the war. 
List of Municipal Electricity Supply Undertakings which have installed 


additional generating plant during period June 30, 1914, to Oct. 3),,. 
— 


1918. 


lgdw (20% , 
rem — 3 Q 
-N | lee EEFT 
Plant $ 2 eal 2e S 
capacity ASP o FE 
Name of Corporation. at Ore E ei £| 
June 30,3 5 55/8 29 
=| ar BM Bi 9 ; 
| 3g 5° 2E ans 3 
Fiesi È 
| kw. : kw. kw. 
1. Aberdeen schbens tus 8,380 9,380 5,000 | P. 4 
2. Barrow-in- Furness ................ 2,525 | 5,000 3,000 | P. 4 
3. Battersea eseese 5,092 | 5,000 ia sat 
4. Belfast nert .... 13,300 | 10,500 | 10,500 | P. 4 
5. Birmingham ........................, 33,000 | 51,650 | 30,400 | P. 2 
6. Bolton .........ceceeeece sesseesee oe 7,600 | 10,900 | 7,500 | P. 4 
7. Bradford oenen] 16,800 | 27,450 | 12,000 | P. 4 
8. Brighton...:........c:ccceseccscsceeee? 12,100 4,000 4,000 | P. 4 
9. Bristol ................ccceeceeeeeeeee' 15,050 9,000 6,000 | P. 4 
10. Bury brerseseseerenteneeennasene seel 5,700 | 3,000 oe a 
11. Derby wee tee eee cae see eee ete nee see eee! 7,050 7,500 4,000 | P. 3 
12. Glasgow ..............cc00000-eee-.. 54,900 | 99,050 36,000 | P. 4. 
13. Hackney... eneee 4,800 | 13,400 | 6,000 | P. 4 
14. Huddersfield ....................6...; 7,450 4,000 at ie 
DOs Hull Be cectavesscsdscbortasasesatsees|) 1052 10 5,000 Te a 
16. Kilmarnock ..................6.600..{ 3,000 7,000 es “a 
17. Leeds ......... ccc cce cesses csceesveeese| 22,940 | 33,660 12,000 P. 4 
18. L.C.C. Tramways ..................| 38,500 9,000 aes 54 
19, Luton sessen eeann] 2450 | 20,000 | 5000 | B4 
20. Manchester ................-se0802.( 72,300 | 46,450 ane ee 
21. Paisley .............scceccceseeesseess| 4,200 8,200 5,500 | P. 4 
22. Rotherham ................0000, 5,150 | 65,350 | 30,000 ' P. 2 
23. Sheffield ..................sseeeeeeeeee| 23,225 | 73,000 Se 
24, Shoreditch .........0..ceeeeeeee! 5,680 | 5,000! 1. (i. 
25. Stockport ....ccceceerees| 4,850 | 11,150 | a j n 
26. Sunderland ................ 2.0008 8,500 i 7,500 e RE 
27. Swansea .........c.0ce0ee 5,100 | 5,000 5,000 | P. 4 
28, Wigan oo... cceceeeeeerreeeed 4,820 ' 6,500 | 5,000 | P. 4 
29. Wolverhampton seseesecesccressees! 7,050 | 16,450 wait are 
30. Koighley...............ccceceece eee eee i 4,620 | 5,380 te ase 


* Further 50,000 kw. recommended. Permit in suspense. 
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The above list excluces the following undertakings where the additional 
plant was under 5,000 kw. :—Alloa, Ayr, Bedford, Butron, Carlisle, 
Chesterfield, Ipswich, Kingstown, Leek, Londonderry, Loughborough, 
Maidstone, Newpcrt, Northampton, Plymouth, Poplar, Portsmouth, 
Redditch, St. Pancras, Stoke-on-Trent, Southampton, Swindon, Ton- 
bridge, Watford, Warrington and West Bromwich. Including these 
undertakings the total plant capacity at June 30, 1914, was 500,071 kw. 
and the additional plant installed or authorised was 645,072 kw. The 
amount of additional plant sanctioned by the present director was 
219,565 kw. These two last figures do not include 50,000 kw. sanctioned 
for Sheffield as soon as the linking-up agreement is signed with Rother- 
ham. | g 


\ 


‘List of Company Electricity Supply Undertakings which have installed 


additional generating plant during the period June 30, 1914, to 
Oct. 31, 1918. l 


| egy at, 
| EE IEsE 
| Plant Bice. 288 
capacity 5% S/o dE n, 
Name of Company. at oo gt Poe tS 
June 30/4525 5662 
1914. 5 JERS > x 
Zuwe _ 2 -= ©% 
R-P- S-E- 
TASAISET S 
S. i 
| kw. | kw. | kw. | 
l. Certral Electric .................. 26,283 ` 7.570 ; n. 
2. City of London ..................06 27,000 : 6,000 ; 6,000 P.5 
3. Clyde Valley ...................26+-5, 39.000 | 37,500 ' 15,000 P. 3 
4. Co. of London ...essosssosesessea.o 19,800 14,409 | Sa 
5. Lancashire Electric ...............| 16,500 6,000 ce 
6. London Electric Supply ......... 25,450 12,000 a 
7. Mersey Power Co. ................: 4,900 24,500 | 20,000 , 
8. Metropolitan ..................6266++| 22,509 4,000 4. 
9. Midland Electric .................. 10,600 14,200 ine 
10. Neweactle-on-Tyne & Associ- | 
ated Companies .................. 86,200 {114,20€ | 25,00C | P. 3 
11. North Metropolitan ............... 16,122 | 21,038 | 6,00) , P. 4 
12. Scottish Central 3,30 p 6,230 | 3.000 | P.4 
13. Shropshire, Worcestershire & | 
Staffordshire .......... 28,325 : 15,850 | des «Uae 
14. South Metropolitan ............... | 6,00¢ 15,000 ; 5,00) | P.4 
BOs Trafford 3 ceaincns cptaneeicananaget a 5,200 7,950 ... ' 
18. Twickenham ........................ 1,180 ` 4,000 . 2,000 | P.4 
17. Uxbridge & District .............:. 1,030 . 3,650 . - P. 4 
18. Woking ..........csseeeeseeeeeeeees) 1,100 1,000 ssh oe 
19. Yorkshire Electric seeeee eee eeeens 14,500 , 12,000 ` es 
20. Slough & Datchet ................5 695 1,335 | nee 
Totals ..........0...05.062..185 1,685 324,453 . (10 
| l i sanctions.) 


Labour and Industrial Development. 


The fifth lecture before the Industrial Reconstruction Council was 
delivered by Mr. E. J. P. Benn last Wednesday, the subject being 
“ Labour and Industrial Development.” After dealing with the 
Whitley Report, Mr. Benn remarked that industry was at present 
faced with two great evils—namncly, Bolshevism and Bureaucracy. 
It would not be possible for Bolshevism to live in such en atmo- 
sphere as would be created by the establishment of trade parlis- 
ments. Bureaucracy, on the other hand, must be met by other 
methods. Labdur and Capita! would soon discover that there would 
be no wages and no profits to distribute if the rest of our lives were 
to be spent in filling up forms. ‘There was e risk that that might 
come about. The great need of the nation at the moment was 4 
greater revival in industrial activity. The national policy to-day 
was to encourage all forms of civil activity, and the most effective 
way of doing this was to abolish all control. Central control was è 
synonym for waste, waste of time, waste of men, waste of money 
and waste of materiel. Thanks to the censorship, the most absurd 
claims were being advanced in favour of the control of industry, and 
there wes a danger that the public might be led to believe that this 
was good in itself. | 

There was no reason to complein of control as a war measure. 
Such measures, however, had no place in times of peace. Among 
the most specious arguments in support of contro], perhaps the most 
powerful was that in connection with Belgium. Mr. Benn exp 
the view that there was a much greater probability of the needs of 
Belgium being satisfied if industrial freedom were allowed in this 
country. 

With regerd to the difference between the official and the business- 
man, it might be said that the official represented brains minus ex- 
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perience, while the business nian stood for experience and, unfortu- 
nately, minus. brains in many cazes. The first rule of a bureaucrat 
was not to do a thing himself, but to find some reason why it should 
be done by somebody else. This was not due to laziness. The suc- 
cessful business man, on the other haad, acted promptly, and was 
not afraid of making mistakes. No official in any office had any- 
thing to lose by doing to-morrow what ought to be done to-day. 
It would be well if regulations in restraint of trade could be made 
illegal. It was necessary to emphasise this danger of control, 
because most strenuous efforts would be made to keep the system in 
being. There was to-day a huge vested interest in control, and 
there was the further danger that most of those who were controlling 
us were suffering from the delusion that it wa3 for our good. Unless 
Capital and Labour combined to demand the abolition of the system 
it was likely to remain. i - 

At the present moment the Germans were overrunning Holland 
with manufactured goods, the Americans were getting home a3 
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Legal Intelligenc e. 


omer 


Tungsten Filament Patents. | 


On Wednresdry last the Controller of Patents (M-. W. Temple Frank; 
heard applications by the Cosmos Lamp Works, Ltd., for licences in 
respect of patents Nos. 5,026/1912, 16,620/1914 and 109,298/1914, rela- 
ting to improvements in tungsten filaments for electric lamps and the 

“ozesses of obtaining the same. The patents are in the name of Julius 
Pintsch (A.G.), of Berlin, though in the case of 5,026/1912 there had been 
communication from Pintsch to the late Joseph Hubers. 

It was stated that Cosmos Lamp Works, Ltd., was a British company, 
with a capital of £50,000 in £1 shares, of which 49,955 were owned by the 
British Westinghouse Company, four by British subjects and the other 
by an American citizen. Applicants were the purchasers from the 
Public Trustee of the Brimsdown Lamp Works, the British name of the 
German peop'e who owned the three patents in question. The two 


quickly as possible, and yet the English were waiting while new forms ` patents, 5,026 1912 and 16,620/1914, were on the schedule of the patents 


were being devised and printed before there wa3 a prospect of the - 
releag of any of our ten million workers for useful purposes. Whilst 
we in thiscountry were bound by control, the Germans sold British, 
French and American flags in Lille in anticipation of our arrival, 
and did excellent business. There should arise from the commercial 
community of the country a great cry to the Government —‘* Hands 
off industry.” Industry must be left to govern itself. 


12-Ampere Combined D.P. Ironclad 
Switch and Plug. 


It is now realised that it pays well to install thoroughly satisfactory 
connections between plant and supply mains, and fuller advantage ‘is 
now being taken of the convenience and utility of small portable electrical 
plant in factories, warehouses and docks. For this purpose the General 
Electric Co. have constructed a 12-ampere combined switch and plug 
intended for use on circuits up to 500 volts, which will comply with the 
most stringent requirements. 

In designing this device the necessity of producing an article which 
sha'!l withstand severe weather conditions, shall be capable of with- 
standing the very severe usage which is meted out to apparatus of this 
description, and shall ensure the safety of the operator and of the plant 
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INTERIOR VIEW OF THE SWITCH AND PLUG. 


has been carefully studied. The device consists of a double-pole, 
double- break switch and plug socket enclosed in a cast-iron case. When 
the device is not in use the plug receptacle is covered hy a cast-iron lid 
which precludes the admission of moisture. When it is desired to draw 
a supply through the switch the cover is removed and the plug is inserted. 
As usual in G. E. C. switches and plugs, there is an interlocking arrange- 
mont which prevents the plug being inserted when the switch is in the 
“on ’’ position, and in the event of an attempt being made to insert the 
plug under these circumstances, a central pin carried by the plug refuses . 
to enter, and contact cannot be established. This central pin a'so 
fulfils the function of an earthing device, so that the earthing circuit is 
always completed before the current-carrying pins are made alive. 
Moreover, if an attempt be made to withdraw the plug wnen the switch 
is in the running position that attempt is frustrated by the interlocking 
device, and the plug cannot be withdrawn until the switch is in the 
‘‘ off’? position. The plug affords an efficient protecting shield to the 
hand. In order to prevent reversal of polarity by the plug being inserted 
the wrong way round the spacing of the pins is unsymmetrical. | 

The plug is designed to take the trailing cable from the plant, and a 
suitable brass gland with a packing device is embodied in order to render 
the entrance to the plug watertight. This apparatus, a general view of 
which is shown in the figure, is constructed by the General Electric Co., 
of Witton, Birmingham, and Queen Victoria street, London, E.C. 4. 


comprised in the sale of the Brimsdown Company's stock, &c., as being 
patents under waich they had been manufacturing. Patent No. 5,026/1912 
had been worked at the Brimsdown Works, and there had also been a 
good deal of investigation as to No. 16,620/1914. As to No. 109,298, 
nothing very substantial had been done ; the patent represented merely 
an addition to No. 16,620, 1914. The patent 5,026/1914 was a patent 
for a p-ocese for getting ductile filaments of tungsten alloy. ‘That was a 
p-ovess that had been worked commercially by the Brimsdown Works 
and by the Cosmos Lamp Company since they bought the business. 
Although much work had been done and many experiments made at the 
Brim$down Works, they had never yet succeeded in getting a com- 
mercial filament substance which would give 50 e.p. No. 5,026/1912 was 
the process actually worked by the Brimsdown Company, and No. 
16,620 was an improvement particularly applicable to the filaments as 
mad? by No. 5.026.. It was really a further treatment of the filament, 
as it had been obtained by No. 5,026 or by other processes. App'icants 
urged that they should have an exclusive licence, but on behalf of Dr. 
Mond the app'ication for an exclusive licence was opposed. Prior to the — 
war, of course there was facility for continual communications between 

headyuarters in Getmany and the Brimsdown Lamp Works ; improve- 
ments could b> communicated and the results of experiments and raw 
materials could be supptied. Since the sale of the business by the 
Public Trustee much labour had been expended in investigating that 
particular process, and as a result of their experience they thought it 
would take some considerable time before there was any chance of 
establishing a commercial success, and they felt that unless they could 
get the monopoly rights they would not be ab!e to continue the inves- | 
tigations beyond a very short. time. 

Dr. RABINOVITCH, works manager of the Cosmos Lamp Works, said 
that prior to the parchase by the company of the whcle of the property 
of the Brimsdown Company he was the chief research chemist for the 
Brimsdown Company, and he had carried out work on the inventions as 
disclosed in Patent No. 5,026/1912, with tungsten oxide and thorium 
oxide. Witness described in detail the various exp2riments, and said 
it was already possible under these processes to obtain very fine filaments. 
As to the last of the patents, they had not yet been able, on account of 
war conditions, to experiment to any large extent, but he thought there 
was something in it of value as an improvement on the first 
specification. 

Replying to Mr. TERRELL (for Dr. Mond), Witness said 
he knew that in Germany they had been carrying out 
experiments with those processes. As to the suggestion 
that it caused a sensation in Germany, witness thought 
it might have done so from the scientific, but not the 
technical, point of view. They had already obtained 
good filaments, but only in fine sizes. He had made exoel- 
lent filaments which would do for the smaller lamps up to 
25 c.p., and they were now trying to sce if they could 
get filaments that would do for a bigger power. 

Mr. C. TERRELL submitted that there was no case for the granting of 
the exclusive licence to the applicants. 

Dr. ALBERT L. Monp (Hubers & Mond) said Mr. Hubers (who was now 
dvad) helped the Pintsh popite to establish their works in this country, 
He had reason to believe that there were other peopte who would possibly 
be desirous of manufacturing under those patents. Early in 1914 the 
manager of the Brimsdown Works, wac had great experience, was called 
to Berlin to investigate that new process, and witness knew that in 1914 
exp2riments were carried out on instructions received from Berlin, and 
on several occasions witness had been to the Brimsdown Lamp Works 
and seen the manufactured wire. Under a microscope he saw at least 
three or four yards in one continuous crystal. Witness said it was 
possibly the stopping of the manufacture of drawn tungsten wire that 
led to the inyention. He had read and considered various articles that 
had appeared in the technical press in Germany since 1915, and he could 
say that it was quite a commercial article in Germany, and a certain 
amcont of fame attached to the invention. He thought it was dis- 
advantageous that the exclusive licence should be granted. It was 
necessary to use thorium for manufacturing filaments other than drawn 
tungsten filaments. All the lamps manufactured at Brimsdown were 
manufactured under patent No. 5,026. 

Some discussion ensued on the question of royalties, and the Con- 
troller intimated that the application would be considered. 


Claim for Electrical Plant. 


Last weok Mr. Muir Mackenzie, Official Receiver, heard an’ action 
by Messrs. Barlow Bros., electrical engineers, to recover from Messrs. 
Thomas & Regar £105. 10s. 8d. for work done and material» supplied 
in connection with the erection of a skin dressing plant. 

Mr. Lort WILLIAMS appeared for plaintiffs, and defendants did not 
appear, and the case was consequently taken as an undefended action. 
Counsel for plaintiffs said that defendants had admitted indebtedness 
to the amount of £58, which they said was the contract price, and the 
only issue was whether there was a contract or not. A portion of the 
balance of the claim was for electrical work done by plaintiffs to defen- 
dant; orders which hid nothing whatever t> do with the original work 
plaintiffs were engaged to dò; the original work was the erection of the 
skin dressing plant only, and as to which judgment had been obtained. 

Mr. Hexry Moor Harris, manager of Messrs. Barlow Bros., proved 
having received an order from the defendant: to fix up the skin dressing 
plant, and said that there was no agreement as to the price at which the 
work should be done. Nor was there any contract, while the work was 
being proceeded with. Defendants gave an order to repair the moor 
for the plant and to connect it with the new plant. That work was done 
and the charge for it was £29. 4s. 9d. They also did work in connection 
with the lighting of the premises for which £9. 10s. and £8. 10s. 6d. were 
claimed. That work was also outside the original order. 

The OrriciAL REFEREE, in giving judgment for plaintiffs for 
£105. 10s. 3d. with costs, said that as the plaintiffs had already been 
paid £58, execution would be limited to the balance of £47. 10s. 3d., 
and the costs would be on the High Courts scale. 


ee 


Parliamentary Intelligence. ° 


PRIVATE RILL LEGISLATION. 


The Chairman of Committees in the House of Lords has intimated 
that he will give favourable consideration to the introduction diring 
next Session of‘late private Bills (i.c., Bills not deposited in December 
in accordance with Stanc ing Ordeis) for which urgency can be claimed 
owing to the armistice and the | rospect of peace. The ccneession will 
apply to Bills which will include those wnich have beep held up ¢ wing tc 
the war and measures dealing with new projects calculated to promote 
the work cf reconstruction. Application for leave to introduce late Bills 
shorld be made early in the Session to secure de time for their con- 
sideraticn. A similar relaxation of Standing Orders will be allowed in 
the House of Commons. 


Royal Assent.—The Royal assent was read on the 2ist inst. to the 
following new Acts of Parliament: Clyde Valley Electrical Power Order 
Confirmation Act ; London United Tramways Act. 


__ 


Patent Record. 


APPLICATIONS FOR PATENTS. 


Note.—Names within parentheses are those of communicators of inventions. 
October 26, 1918. 
Means for gripping flexible conductors or cords of electric 


17,476 RAILING & TAYLOR. 
lamp-holders. 

17,504 Scott. Electric switches. 

17,513 Soc. FRANCAISE RApDIO-ELecTRIQVE. High frequency alternators and their use 
as relays in wireless telephony. (26/10/17, France.) 

17,514 Latour. Telephone apparatus, (3/10/17, France.) 


October 28, 1918. 
17,527 Escott, Lteminc & Horton. Electrica! recording graph. 
17,543 Kent. Electric fiurnaces. 
17,567 Trent. Electrical fuse. 
17,575 ZaLocostas. Switch contro! for automobile electric tail lights. 


: October 29, 1918. 

17,621 Kittick. Magnetos. 

17,631 Compare & ComPARRI WIRELESS CONTROL SYND. 
wireless telegraphy, &c. 

17,639 B. T.-H. Co. (G. E. Co.) Systems of frequency transformation. 

17,641 Britisd WestincHouse Exvecvteic & Mro. Co. Heat conserving apparatus. 
(21/11/17, U.S.) = 

17,650 HEBERLEIN. Electrolysing solution of nickel salt. 


Ocztobar 3), 1918. 
17,708 BrusH ELECTRICAL ENGINEERING Co. & ROBERTS. 
supply means. 
17,722 B. T.-H. Co. (G. E. Co.) Systems of electrical! distribution. 
17,731 Lucas. Electrically-heated fabrics. 
17.735 McKay. Electrica! fitting connections. 
17,745 Jones. Electrodes for sparking plugs. 
17,754 Bursess Battery Co. Manufacture of electric dry batteries. (20,10,17, U.S.) 


October 31, 1918. 
17,777 Rosinson, Electrical switches. 
17.794 Jones. Electric lamp holders. 
17,817 Cook & MurrpHy. Automatic voltage or current regulator for generators. 
17.824 Aetitr. Separators for electric accumulators. 
17,837 Naytor & TYLER. Non-spellabie battery cells. 
17,841 ei CLAREMONT & RICHARDS. Detective and protective devices for electric 
f can.es, 


J 
’ 


Oscillators or vibrators for 


Electricity generating and 


Volunteer Notices. 
LONDON ARMY TROOPS COMPANIES VOLUNTEER ENGINEERS. 
Headquarters : Balderton-street, Grosvenor-square, W. 1. 
Officer Commanding, Licut.-Colonel C. B. Cray, V.D. T 
Orders for the Weck. ` 
Monday, Dec. 2 to Saturday, Dec. 7.—Drills as usual. 
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Commercial Topics. 


cee 


Samples of Foreign-Made Goods from South America. 

A large range of samples of foreign-made goods, which have recently 
been received from various parts of South and Central America have 
been on exhibit at 95, New-street, Birmingham, on Wednesday, Thurs- 
day and Friday of this week. The articles include general hardware, 
tvols, electrical goods, enamelled goods, &¢. 

* * * * 


Release of Men from H.M. Forces. 
Employers desircus of obtaining the relea e of former employees 


should address their requests, with full particulacs, to Sir Stephenson 


Kent, Controller-General, Civil Demobilisation Re-settlement Depart- 
me it, Ministry of Labour, 8, Rishmond-tzrrace, Parlia ment -street, S.W. 
An employer who wishes to ensure that a man now serving with the 
Forces shall be earmarked for early release when general demobilisation 
begins, should ascertain his full name, regimental number and rank, 
tħe full name of his unit, and the Expeditionary Force or confmand 
where he is serving. and should then fill up and send to the Local Employ- 
ment Exchange a specially printed postcard (E.D.406), copies of which 
may be obtained from Employment Exchanges. e 


* * * * o 


Tran;formation of the Ministry of Munitions. 

By the Act waich was passed last week " the purposes of the Ministry 
of Munitions shall include the supervision and regulation of the diversicn 
tə the production of articles required in times of peace, of industries 
established or utilised during the present war for the purpose of the 
p-odction of war material, and all powers waich may be exercised by 
the Minister of Munitions with a view.to facilitating the supply of war 
material or otherwise for promoting the prosecution of the present war 
may be exercised by him with a view to securing that such diversion as 


aforesaid shall be carried into effect in such a manner as may be most 


conducive to the national interests, and all orders, regulations, rules and 
r ctices made or given by the Mirister and in force at the passing of the 
p-esent Act shall until they expire or are altered or revoked, continue 
in force as if this Act had been in force.at the time when they were made 
or given. ” 

* * * * 


E npire Radio-Telegraph Schemes. 

It is reported that various schemes are under consideration fcr the 
development of radio-telegraphy throughout the Empire, particularly in 
the Far East, the Pacific and the West Indies. It is proposed to establish 
stations at Singap:re, Colombo and Heng Kong that will be able to 
communicate with the systems about to be established in China and 
with those already in existence in Japan. ‘The stations to be established 
in the Southern and Western Pacific will come into line with the Austra- 
lian anl New Zealand systems. Some of the islands of the British West 
Indies are already connected y radio-telegraphy, but it is proposed to 
extend and imp-ove the system s9 that all the cclonies in the Caribbean 
Sea will be i. communication with each other and with London. All 
these systems will be State-owned. 


* x * * 


Munitions Machinery for Civil Work. 

It is annour ced that cortractors in pcssession of plar t and machinery 
owned by the Ministry of Munitions who wish to utilise such plant and 
machinery for civil work may do so provided they notify the super- 


t ° . . . . 
. intendent engineer in their area within one week from the date upon 


waich the plant ard machinery was first used for prrpc ses «ther thar 
those for wich it was provided. The utilisation of such plant and 
machinery will impose no cbtigation unon the contractor to purchase, 
or the Ministry to sell, although should a sale not be effected to the 
coatractor he will be reqvired to pay a reasonable hire which, unless an 
agreement exists to the ecntrary, will ir n- case exceed the rate of 20 per 
cent. per annum upin the cost price cf the machine, and also to release 
the machire wnen required to do so by the Minister. 


x». * * * 


A Protest Against Bureaucracy. 

Under the title ‘‘ Freedom's Battle Yet to Win,’ the Liberty and 
Property Defence League has issued a manifesto to the electors urging 
them to send to Parliament men wao will insist upon the removal of all 
restraints on rational personal freedom anıl upon setting free all private 
enterp:ise from bureaucratic control. It is submitted that State manage- 
ment during the war has notoriously not been of a character to create 
a desire for its continuance in times cf peace. Everyone engaged in 
private trade and industry knows that the one and only hope of future 
p-osperity lies in the stern insistence on ‘‘ Hands off” to the State. 
All that the trades and industries of England want is to be left alone to 
conduct and develop their affairs on business principles, free from the 
meddling of State departments and the supervision of prowiing and 
mostly ignorant officials. Freedom is the very life-blood of industrial 
p-osperity, and those wno desire to sce their country prosper must 
ensure that government does not fall into the hands of the worshippers 
of the State, bat of men who will bow to a nobler idol, the noblest of all 
—Liberty. Jt is urged that it is not “ reconstruction,’ by legislation 
that England wants, but restoration of all the freedom and all the rights 
that have been taken away during the past eventful years, and the 
fullest opportunity to extend the bounds of personal liberty and to make 
secure all the rights rational human Leings should possess, 
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War Restrictions Removed. 

A partial withdrawal of the war restrictions on the metal trades is 
notified, and the Government are prepared until the existing Orders 
under the Defence of the Realm Act are withdrawn, to release, without 
special priority permits. stocks of non-ferrous metals, so far as they are 
available, for general industrial purposes. Applications should be made 
to the Controller of Non-ferrous Materials Supply, Ministry of Muni- 
tions, Hotel Victoria, Northumberland-avenue, W.C. 2. 

No permit is now required for the manufacture or sale of iron and steel 
wire or wire ropes for the home trade. ‘The Government will continue 
to issue priority permits for work of special national importance where 
necessity arises, and firms may still issue priority certiticates where the 
Order as to priority of March 8, 1917, allows them to do so. Any orders 
covered by such permits ov certificates or by existing permits or certifi- 
cates not cancelled py specific instructions cf the Government will still 
be executed in accordanee with that Order. 

Licences will be granted, when necessary, by the War ‘i'rade Depart- 
ment for the export of goods manufactured from non-ferrous metals as 
freely as possible to all destinations unaffected by the blockade. 

Colonial and foreign applications with regard to iron and steel wire 
or wire ropes must be made in the usual way, the former to the Priority 
Department, I, Caxton-street, Westminster, and the latter to the War 
Trade Department, 4, Central-buildings, Westminster, S.W. 1. 

Until further notice manufacturers of forgings, stampings, and cast- 
ings, in iron, steel, or malleable ircn, may accept orders for priority 
below Class B subject only to the Order as to priority dated March 8, 
1917. For this purpose the prohibition of the manufacture of iron, 
steel, and malleable iron for orders ranking below Class B, imposed by 
the Control of Steel Supplies Order of Nov. 20, 1916, is suspended. 

The current maximum prices for home sales of iron and steel remain 
in force. 

Qn and after the Ist prox. all restrictions as to the sale or purchase 
of calcium carbide will be removed, subject to a maxmium price to 
consumers of £40 per ton for quantities òf 1 cwt. and over (granulated 
10s. per ton extra). No application for the use of this material or 
returns of stock need be made to the Ministry of Munitions after the 


above-mentioned date. 
* * R x 


Electricity Supply. 
The Wardley Mills, WaLKDEN (LANCs), are to be driven electrically. 


Mr. Mortimer Watson has been appointed manager of the Holsworthy 
Gas & Electric Supply Company. 


Mr. Barker, of the Chelsea Electricity Supply Company, has refused 
to accept the position of works superintendent at Aylesbury, to which 
he was recently appointed by the Council. 


HUDDERS*1ELD Corporation has decided to place uncer the control of 
the Electricity Committee the generation of electrical energy for tram- 
ways, as well as fer lighting and puwer purposes. 


In a report presented to Somerset County Council the Special Com- 
mittee on Reconstruction recommends the erection of two clectric 
generating stations—one at Radstock and another at Dunball—for the 
supply of cheap electricity for power and industrial purposes in the 
tural areas. i 


Hampstead (LONDON) BorovcH CorxciL has received authority 
from the London County Council to borrow £462 for mains (repayable 
within 25 years), and £11,461 for machinery and bcilets (repayable 
within.15 years). Loans amounting to £3,636 outstanding in respect’ of 
boilers waich are to be superseded are to be deducted from the amount of 
the authorised loan. 


A representative and enthusiastic gathering of engineers was addressed 
by the President of the Electrical Power Engineers’ Association (Mr. A. 
L. Lunn) at Cardiff on the 23rd inst. and a South Wales Section of the 
Midland Division of the E.P. E. A. was formed. A provisional committee 
and secretary were elected and all inquiries should be addressed to 
Mr. H. W. Jones, Hon. Secretary, “ Adper House,” Church Village, near 
Pontypridd, South Wales. ; 


At the last meeting of RapcuirFe (LaNcs) Urban Council it was 
stated that, in accordance with the recommendations of the Association 
of Lancashire and Cheshire Electricity Undertakings, the staff and work- 
mer emptoyed in the electricity undertaking would be granted such an 
advance of wages as war bor us which (with the bcnus already allowed) 
would make a total war bonus of £1. 3s. 6d. per week above pre-war 
standard wage, plus the equivaler t of 124 per cent. on earnings. 


Various LIGHTING AND OTHER REGULATIONS made under the Defence 
of the Realm Act have been cancelled. Regulation 11, which enables 
the Home Secretary to make orders regarding lights, is still retained, 
but all orders made under it have been cancelled. except the lights on 
vehicles, the Lights (Driving of Animals) and the advertisement lights 
Orders. Regilation 2 which empowered the Naval and Military 
authorities to call for extinguishing of lights has been revoked. Restric- 
tions 0.1 publication of inventions and designs, the prohibition of signal 
ling, the display of lights, use of fireworks, &c., have also been 
abolished. ž 


BeLrast Evecrricity COMMITTEE has decided to lay a system of 
mams throughout the City in connecticu with the new harbour station 
to provide a power supply suitable for the requiremerts of mills and 
factories and other large or small power users. ‘Ihe area in which there 
ds the greatest demand will first be provided for. Consumers who con - 
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template adopting electric power cither in large or small quar tities 
within the next two years have been requested to furnish partic» lars of 
their estimated requirements tc the city electrical engineer as soon as 
possible. 

The Dustin Port anp Docks Boarn have asked their engineer to 
report on the whole of the electrical undertaking at the port, and the 
Works Committee have been instructed to report upon a proposal to 
remove the chimney shaft at the generating station and install a new fan 
at from £500 to £600. : i 


Doxcaster Rural Council will support the application of the Elec- 
trical Distribution of Yerkshire, Ltd., for a provisional order to supply 
electricity in Cadeby, Conisborough, Denaby, Edlington, Sprotborough 
and Warmsworth; Emley Urban Council will support the company’s 
application for an order for the district. 

In a report by Mr. J. A. Robertson, of Salford, the recent recom- 
mendation of Mr. Papworth, until recently burgh electrical engineer at 
STIRLING, to install condensing piant is supported. Mr. Robertson said 
that he had no hesitation in coming to the opinion that, with the present 
piices ruling for coal suppiies, the installation of condensing plant was a 
commercially sound poposition. The fuel consumption at present is 
equal to approximately 141b. per unit generated, and a saving of 30 per 
cent. should be quite easily obtained, The proper course was for speci- 
fications to be issued stating the requirements at the works, and ask- 
ing for tende 's with guarante os for satisfactory cp ration. oe nce 

In regard to the Electric Power Supply Committee's report, Mr. 
Robertson states that in the industrial districts in the North and Mid- 
lands of England the demand for a cheap and abundant supply of electric 
power has become very pressing, and in any scheme put forward they 
will be dealt with first. In the ease of Stirlirfg, the present demand for 
electricity is being met from the existing station. The maximum de- 
mand is between 300 kw. and 400 kw. To transmit this amount of 
p wer through a distance of 10 miles required the provision of high- 
t:nsion mains, transformers and converting plant. The transmission 
from a station near Glasgow was not a practical proposition at present. 
¥he Scottish Central Power Company's station was not a super-station 
of the kind contemplated by the Board of Trade Committee, and he did 
not think the cost of generation sufficiently low to justify them shutting 
down their works at Stirling in favour of a bulk supply from that source. 
The company might, however, be asked for terms for a bulk supply. 

Tno Electric Sipp:y Committee has decided to postpone the matter 
until Mr. Papwurth’s siccessor has been appointed, but the Scottish 
Central Company has been asked to state the terms upon which it would 
supply Stirling with electricity in bulk to meet the present load, and also 
the present load plus electric tramways. l 


Ald. Chas. Markham, of CHESTERFIELD, who is a pronounced advocate 
of cheap electric power for industrial purposes, is hopeful .of seeing 
electric supply available in the district at about a farthing per horse- 
power per hour. Mr. Markham considers that the advent of the by- 
product and coke-oven plants has completely changed the aspect of trade 
in the district, and he believes that a great future awaits the develop- 
ment of the coalfields to the westward of Chesterfield. It will be pos- 
sible with the aid of cheap electric power to win coal again from the 
drowned-out seams on the Newbold side of the town, while in regard to . 
the search that is being made for petroleum, Mr. Markham is hopeful 
that success will be eventually achieved. 

At last week's meeting of BATH Corporation Ald. Sir. H Hatt, 
chairman,of the Electric Lightir g Committee withdrew the recommenda- 
tior to increase the salary of the city electrical engireer (Mr. F. Teague) 
from £600 to £700 per annum as from Nov. l last. He said he took that 
course, not because the members of the committee had altered their 
minds with regard to it, but because the Finance Committee had cun-. 
sidered an application from the clerical staf; and were not in a position 
to recommend the increases asked for. He had consulted Mr. Teague 
as to the withdrawal of the recomme: dation, and he left himself entirely 
ir the hands of the committee. ‘I'hey did not feel justified in with- 
drawing the recommendation respecting the salary of Mr. Morris, who 
row held the position o cupied by Mr. Nethercot. 

The Committee's proposals were agreed to. 

Last week WALSALL CORPORATION authorised an expenditure of 
£3,370 for a 500 kw. rotary converter and of £410 for an additional feeder 
panel for the generating station. It is also proposed to purchase a 
duplicate condenser motor for the Birchills station at a cost of £325. 

In submitting the minutes of the Electric Supply Committee last week, 
Councillor D. Haywarp said the report was very satisfactory, .particu- 
larly so far as coal consumption was concerned, which was now 5:39 lb. 
per unit sent out, compared with 6 61 lb. for the corresponding quarter 
last year. The output had increased 30 per cent., which, in view of the 
restrictions was also very satisfactory. They had sold another £800 
worth of the obsolete plant. : 
” The report was referred back for further consideration. 


Electric Traction. 


Mr. Harrison has been re-elected convener of the EpinspuraH Tram- 
ways Committee. 

Ald. E. Russell Taylor has been unanimously re-elected chairman of 
the LIVERPOOL Tramways Committee. - 

Mr. F. W. Ketley has resigned his position as general manager of the 
Norwich Electric Tramways Company. 

BLACKPOOL TRAMWAYS COMMITTEE proposes to purchase about four 
acres or land for the erection of central tramear depot. 
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ACCRINGTON TRaAMWAYS & ELECTRICITY COMMITTEE recommend the 
Council to increase the salary of Mr. H. Pilling, tramways manager, from 
£400 tu £500 per year. 

Mr. R. L. Acland, borough electrical engineer and tramways manager 


at Chesterfield, has resigned in order to become manager of a London 
motor transport firm. 


In the Hoi se of Commons last week, Mr. Wardle stated, in reply to a 
question, that Mr. A. H. Pott had received a salaried appointment under 
the Board of Trade Tramways Committee. His duties were those of 
a visiting technical oftice1, and the proposed salary was £750 a year. 

The latest wward of the committee on Production advances the wages 
of tramway and motor omnibus workers by 5s. per week. ‘t'he claim to 
equal pay for men and women has not been established. ard the claim 


that youths and girls doing adults’ work should receive adults’ pay has 
also not been conceded. 


The Lonpon Unitep Tramways, LTD., has applied to the Board of 
Trade, under the Statutory Undertakings (Temporary Increase of 
Charges) Act, to enable it to increase the existing fares on all it- lines 
by reducing the length and (or) number of stages on the »vstem, subject 
to an obligation not to exceed Id. per mile for ordinary passengers and 
d. per mile for workmen (with a minimum fare of Id.). The average 
fare per mile under the existing scale is estimated to be slightly under dd. 

NEWCASTLE-ON-TYNE ‘TRAMWAYS COMMITTEE has passed a resolution 
recording its appreciation of the services of the moturmen and conduc- 
tora, algo the mair tenance and power stations stafts.durips the very trying 
conditions created by the war over the last four years. ‘Khe committee, 
however, regret that, without agreement with those responsible for the 
service, employees left work on Nov. Li, and did not resume work on 
‘Tuesday, Nov. 12. The nature of a tramway service is such that holiday 
trathe must be catered for, and this is recognised by giving. to all em- 
ployees two weeks holiday with pay. In view, however, cf the special 
circumstances in the present case, the committee decided to pay all 
employees two days extra pay. 


Imperial and Foreign Notes. 


In connection with the reorganisation of the Victorian railways, the 
conversion of suburban passenger cars tc conform tc the requirements 
of electrification is practically complete. ; 

The “Industrial Australian and Mining Standard” says there is a 
probability that the manufacture of telephone inctruments will shertly 


be undertaken in Australia as an aven te for the employment of returned 
soldiers. 


Mr. S. Gardiner, consulting engineer, of Melbourne, has suggested 
to the board appointed to consider the MELBOURNE 'J' RAFFIC PROBLEM, 
that a tube railway be constructed between North Melbourne and 
Joliment, and that the Coburg, Essendon and Williamstown lines be 
diverted from Flinders-strect. 


~ The “ Daily Chronicle ” states that from Sunday next the Wireless 
Press service between London and America will be resumed. Some of 
the Marconi stations, wnich have all been under Government control 
during the war, have now been released. The resumption of the com- 
mercial wireless sorvice is hard'y practicable until more stations are 
released. * 


The POWER CONTROLLER FoR CANADA has received an application for 
permission to export power to New York State. ‘he Cedars Rapids 
Power Compe. 2y proposes to increase its plant near Soulanges Canal, ard 
claims that the inereased output cannot be wholly utilised in Canada, 
but is required in New York State. ‘he application is for permission 


tc export any surplus that there may be afte. the Canadian requirements 
are satisfied. 


President Wilson has approved a vcheme for the permanent control of 
e all wireless communication by the U.S. A. Navy. 


The Municipality of Saavedra (Argentina) propose to establish an 
electric lighting service in the town of PIavE. 


The U.S.A. Postmaster-General annources the ccnsolidation of the 
services of the Western Union and the Postal Telegraph Companies 
under Government control as from Dec. 31. 

The Danish Goverament Telegrapn Dept. and the Great Northern 
Telegcapn Company, of Cop2ngahen, have granted all English soldiers 


as well as civilians psrmission to s2nd cables home at 25 per cent. of the 
ordinary rate. 


The United States Navy has recently equipped at Annapolis, Md., a 
powerful gadio-telegraph station which is capable of communicating over 
a distance of at least 4,000 miles. Four steel towers of 650 ft. carry the 
antenne. The power plant is in duplicate and that the working of the 
station will require about 10) mon, all of whom will be supplied by 
the United States Navy. The cost of the station was £300,000. 


In the ITALIAN CAAMBER OF Deputies the Minister of. Finance sub- 
mitted a decree granting the State (from a date not yet fixed) the exclu- 
sive right of p-ovision and sale of certain articles, including electric 
lamps and petroleum, petrol, paraffin and other mineral oils, light and 
heavy (exclusive of lubricarts). The Bill also provides that the State 


shall take over the monopoly of the extraction of mercury ir Italy. The 


Decree must bo approved by Parliament. 


Miscellaneous. 
It is annour ced that the Western Union CABLE Compayy will 
shortly have working a cable between the English and Irish coasts, 


ate ovviating the difficulty of keeping up communication with land 
ines. ‘ 
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In connection with the recent strike of miners at the New Hucknall’ 
and Bentinck Collieries the miners held two meetinge before resuming 
work. The terms of the agreement include a condition that the owners 
are to be allowed until the end of the year to test the Fuller electric lamp; 
whatever lamp is finally selected a complete installation will then be 
Immediately ordered, but it must be completed by the end of March. 
On these conditions the men agreed to resume work. 


The Government have decided in principle that any intreased charge 
incurred for WORKMEN'S COMPENSATION in respect of disabled soldiers, 
sailors and airmen returning to civil employment shall be borne by the 
State, and they have adopted a scheme which has been worked out by a 
Home Office Committee, under the chairmanship of Lord Peel. It is 
pop sed that an arrangement should be entered into by the Govern- 
ment, under which the insurance companies woulc undertake to insure 
disabied men at the general rate for the occupation, and not to increase 
their gencral rates in the feture as the result of the employment of dis- 
abted men, the Government, under certain conditions, to reimburse the 
loas (if any) waich the companies may incur. 


- 


On Nov. 20, Lady Hugh Grosvenor performed the ceremony of opening 
a canteen waich the Crvpto Electrical Company has recently erected 
for the convenience and comfort of its employees. Mr. Swainson, 
representing the Y.M.C.A., in whose bands the catering arrangements 
have been placed, congratulated the company on the excellonce of the 
appointments of the canteen, which at present does not cater for more 
than 300 meals at one time. The opening ceremony was followed by 
an excellent concert, under the chairmanship of Mr. 1. E. Goodyear 
(chairman of the company) who expressed the hope that the entertain- 
ment would be the precursor of many picasant entertainments, lectures, 
&e., for the enjoyment and benefit of all employees. 


On the 23rd inst. an interesting presentation took place at the Sim- 
PLEX Company's Works, in Birmingham, when Mr. J. F. Avila was 
p-esented with a handsome weather glass by the workpeopie and staff 
of the firm. Mr. T. Birkett made the presentation, and said that the 
Simplex manufactures had been well maintained during Mr. Avila’s 
administration, which extended throughout the war period, and now 
that he was returning to take up his old position as London and South of 
England manager, he could rest assured that the good name of Simplex 
woyld be upheld in the future. 

Mr. Avila replied, and attributed the success of his work in Birming. 
ham to the admirable way in which all co-operated during the long and | 
painful strugyle, out of which we had come so happily victorious. He 
was convinced that the troubles of peace were not likely to be greater 
than those of‘war, and he was confident from his experience at the works. 
that they would be able to negotiate satisfactorily the ‘‘ Reconstruction” 

eriod. 


Educational. 


At a meeting of CARDIFF TECHNICAL INSTRUCTION COMMITTEE last week 
Principal Coles presented a report of the war work done at the college. — 
About £6,000 werth of machinery, the pzoperty of the Ministry of 
Muritions, was at the college, and the committee decided to schedule 
the machines which they desired to retair for future technical instruction 
ir the city. It is proposed to extend the facilities at the college for 
tuition in tathe work and practical engineering. A sub-committee was 
app inted to cor sider the question of providing suitable accommodation, 


On Saturday a representative deputation from the universities and 
institutions of university rank of Great Britain and Ireland waited upon 
the Chancellor of the Exchequer and the Minister of Education, in order 
to urge upon the Government the need for further assistance to enable 
wiiversities to maintain the standard of their work and develop their 
activities. The financial requirements of the universities were stated by 
Sir Oliver Lodge, and in reply Mr. Bonar Law said the Government would 
consider sympathetically any recommendations which might be made to 
him by the President of the Board of Education. Dr. Fisher promised 
that the most careful con: ideration would be given to the arguments and 
repzesentations of the deputation, and to such written statements as the 
universities might submit before the end of the year. 


At the half-yearly meeting of the Governors. of the UNIVERSITY OF 
MANCHESTER last week the report of the Council stated that there had 
been a great increase of women students during last year. There were 
more new students in medicine and technology, and hope was expressed 
that the new Doctorate of Philosophy (Ph.D.), obtainable in any faculty 
by graduates of approved Universities after a course of training in 
advanced study and research extending over not less than two years, 
would encourage research, not only on the part of foreign and colonial 
graduates who under pre-war conditions had migrated to German and 
Austrian universities, but also on the part of their own graduates. 

Prof. R. B. Witp, who presided, said they would probably have ® . 
considerable nymber of studenta who, under arrangements made by the 
War Office for officers, would need special training for careers which they 
had not contemplated before the war. They would have to modify 
some of the conditions of entry into the University, for they could not 
expect the soldiers to wait until the beginning of another session. He 
foreshadowed large extensions in the work of the University. Referring 
to Sir Henry Miers’ visit to America, he said an exchange of students 
and graduates would be of mutual advantage. Manchester was well 
situated for research work, owing to its industrial life and environment, 
and a large increase in the laboratory accommodation was n 
Besides the Chaira of Russian and Italian he would like to see others of 
Spanish and Scandinavian in order to complete the modern language 
school, ` 
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Tenders Invited and Accepted. 


BoorLE Corporation invites schemes and tenders for the supply, . 


delivery and erection of a complete street lighting equipment by means 
of half-watt lamps for four miles of tramway route throughout the 
borough. Particulars from the borough electrical engineer, Mr. T. 
Dawson, Clothier Electricity Works, Bootle. 


WALSALL Corporation require tenders by Dec. 5for supply and erection 
‘of 500kw. rotary converter equip ent. Specification from the Manager 
of the electricity department. 


The SLIGO, LEITRIM & NORTHERN RAILWAY COMPANY require tenders 


by 10 a.m..Dec. 1 for 12 months’ supply. of stores, including electric | 


telegraph materials, metals, leather belting, &c.- Forms of tender 


. from the Secretary, Enniskillen. 


PLtymMoutTH Corporation has accepted the following tenders: Johnson 
& Phillips, switch parts; Siemens Bros. Dynamo Works, switchgear , 
J. Howden & Company, steam turbo-alternator; British Electric 
Transformer Company, transformers. 


Messrs. Dick, Kerr & Company, Lro., have recently received an order 
for two 5,000 kw. turbo-alternator sets and condensing plants for the 
Union Minière du Haut Katanga, which is one of the largest copper 
producers in the world, outside the U.S.A., having extensive mining 
properties in the Belgian Congo. The turbines will be of the Willans- 
Zcelly type operating on steam at 1451b. per square inch pressure and 
exhausting mto a vacuum of 28 in. (Bar 30 in.) and will carry an overload 
of 6,250 kw. for 2 hours. The condensing plants are each designed to 
deal with 66,000 lb. of exhaust steam per hour and have 10,000 sq. ft. 
of cooling surface. The turbines will be coupled to Siemens alternators 
designed for a normal output of 5,000 kw. at 0-9 power factor (5,560 k.v.a) 
when supplying three-phase current at 50 cycles and 6,600 volts pressure, 
and will be capable of carrying overloads of 25 per cent. for 2 hours or 
50 per cent. momentarily. The ventilating air for these machines wl 
be filtered in dry air filters of the Premier Cooler Company's make; the 
machines will each be. fitted with a direct-coupled 110-volt exciter of 
the overhung type and will opcrate in conjunction with an automatic 
voltage regulator. 


The following tenders were accepted by the BRITISH GOVERNMENT 
DEPARTMENTS during October :— 

War Office.—W. Goodyear & Sons, H. Heaton & Sons, W. Makinson & 
Sons and A. Wiseman, cable drums: Austin Motor Co. (1914) and 
Keighley Gas & Oil Engine Ce., generating sets; E. Brook, Lte., and 
Electric Construction Co., motors, &c.; British Rubber Mirs., Con- 


nolly Bros., Hooper's Telegraph & India Rubber Works, India Rubber, . 


Gitta Pereha & Telegraph Works Co., Johnson & Phillips and Siemens 
Bros. & Co., insulating tapes. ; 

H.M. Office of Works.—Waygood & Otis, lift, at Treasure- building, 
Whitehall. | 

Ind'a Office.—General Electric Co., cells; T. Bolton & Sons, copper 
plates; Elliott's Metal Co., copper wire; Bullers, Ltd., insulators ; 
Marconi’s Wireless lelegraph Co., wireless gear. 

General Post Office.—British L. M. Ericsson Mfg. Co., protective appa- 
ratus; Gell Telegraphic Appliances Syndicate, telegraph apparatus ; 
British L. M. Ericsson Mfg. Co., Peel-Conner Velephone Works and 
Western Electric Co., telephone apparatus; Evershed & Vignolles, 
testing apparatus; Telegraph Construction & Maintenance Co., sub- 


marine cable ; I. Frankenburg & Sons, W. Geipel & Co., Henley's Tele- . 


graph Works Co., New Gutta Precha Co., Siemens Bros. & Co., Tele- 
graph Construction & Maintenance Co., and Western Electric Co., 
telegraph and telephone cable; Siemens Bros. & Co., Leclanché cells ; 
Western Electric Co., induction coils; London Electric Wire Co. & 
Smith's, switchboard cords; Bullers, -Ltd., insulators; British Insu- 
lated & Helsby Cables, cable distribution plugs; London Electric Firm, 
insulated tails; British L. M. Ericsson Mfg. Co., telephones; F. Smith 
& Co. (ine. in Lozidon Electric Wire Co. & Smith’s) and Shropshire Iron 

- bronze wire ; British Insulated & Helsby Cables, tinned copper wire. 


Appointments Vacant and Filled. 


_ A fuel and ash superintendent is required by Wolverhampton electrical 
engineer's depariment. ' 
£281. 5s. Applications to the Town Clerk by Dec. 17. 

Manchester Electricity Committee require a shift engineer. Salary 
£250 plus £35. 2s. bonus. Appiicationg to the Chairman of the Elec- 
tricity Committee, Town Hall, Manchester, by Dec. 4. 

Applications are invited for the position of professor of physics in the 
J versity of Cape Town. Salary £800 per annum. Applications by 
T 1 to the High Commissioner for the Union of South Africa (39, 

ictoria street, London, S.W.1), from whom particulars can be obtained. 


yaan W. R. Murray (Ayr), J. H. Thompson (Carlisle) and A. G. 
ish (Musselburgh) are on the short list for the post of burgh electrical 
engineer of STIRLING. Š 


reir. E. C. Kelly, publicity manager for Simplex Conduits, Ltd., is 
fore ee, 2 order to take up the representation of “ The Engineer ” 
or the Midland District. 


Mr. W. H. Herod, who hat been for 10 years with the London office 


x the Oerlikon Company, has joined the staff of the engineering depart- 
EG. of the General Electric Company, Ltd., 67, Queen Victoria-street, 


. . m 
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Business Items. 


In catalogue No. 186 of the Mitchell-Rand Mfg. Company, of New 
York City, there is listed and priced a large number-of the company’s« 
insulating materials. . 

About 40 leading British firms have combined to form the London 
Iron & Steel Exchange, Ltd., whose offices are at 113, Queen Victoria- 
street, E.C. 4. 

The Postmaster-General advertises for sale some plant, &c., at the- 
P.O. Factory, Bovay-place, Holloway, N.7. Particulars and forms of 
tender from the Controller, P.O. Stores Department, Studd-street Depot,. 
London, N.1. ` Tenders by 10 a.m. Dec. 6. l 

Leeds Corporation electricity dept. has for sale by private treaty a 
2,000 B.H.P. Belliss engine, a 2,000 B.H.p. McLaren engine and two sets 
of surface condensing plant with air pumping engine, circulating engine- 
and air pumping and circulating motors, and two 1,400 kw. two-phase 
alternators and exciters. Offers to the manager, electricity dept., I, 
Whitehall-road, Leeds. 


Bankraptcies and Liquidations. 

An application for the cischarge of James Brockie, mechanical en- 
gineer, +1, London-road, Forest Hill, London, S.E., was heard on Oct. 8 
and_adjourned sine die. 

The Telephone Company of Egypt, Lte., is being wound up volun- 
tarily, and Mr. A. W. Wynn, 3, Fredericks-place, Old Jewry, London, - 
E.C. 2, has been appointed liquidator. A meeting of creditors will be 
held at 3, Fredericks-place, on Dec. 9. , 

A mecting to receive an acccunt of the winding up cf Collings- Bishop,. 
Ltd. (in vcl. liq.), will be held at 67, Queen Victoria-street, London, E.C., 
on Dec. 23. 


Companies’ Meetings and Reports, &c. 


British Westinghouse Electric & Manufacturing Co., Ltd.. 


At adjourned meetings of the preference shareholders on Monday 
amended proposals for modifying the rights of the holders of the pre- 
ference shares were adopted. ‘the CHAIRMAN (Mr. J.. Annan Bryce, 
M.P.) stated that a conference was held between the financial group - 
waich was supporting the company and certain representatives of the 
preference shareholders on Thursday last, and certain concessions were 
made by Mr. Dudley Docker, as representing the financial group, and © 
since then, aftera further conference between a number ofthe preference 
shareholders themselves, it was decided to accept the offered terms, — 
Those terms would be embodied, as regards cne important point, in an 
amendment to the resolution which was before them last week, and as . 
regarded the other important point in the new articles of associaticn. | 
The first conzession made was that the dividend on the preference shares, 
instead of being 8 per cent. simple, should be 8 per cent. cumtlative, . 
and the second concession was that there should be a right of conversion 
from preference shares into ordinary shares at any time within two years . 
after the first allotment of the new ordinary shares. | 

Mr. RoserT H. BENSON said that the first point to be noted was that . 
there was to b2 an 8 per cent. dividend on their preference shares, cumu- 
lative instead of contingent. There had never been a sufficient margin | 
heretofore over and above the payment of 74 per cent. dividend, nor - 
was there likely to be unless fresh capital was found to rank behind their 
shares. Mr. Docker and his friends of the Metropolitan Carriage Wagon 
& Finance Company proposed to create £5,000,000 new ordinary shares, | 
to rank behind the preference shares, and to issue them at par as fast. 
as the development of the electrical manufacturing business demanded. . 
There was to be an issue very soon of £1,000,000 of ordinary shares 
and the subscription was to be guaranteed at par without underwriting _ 
by the Metropolitan Carriage Company and their friends, and that — 
£1,000,000 was to be followed by other amounts as further capital was 
required. Each £1,000,000 of capital put in behind their 8 per cent. 
preference shares, assuming that it was worth 6 per cent. per annum, - 
meant a margin for them of £60,000 a year; so that when the whole 
contemplated £5,000,000 new ordinary share capital was issued there | 
should be a margin of £300,000 a year to guarantee punctual payment 
of the dividend on their preference shares. If they could build the 
company's business up into a success comparable to that of the Metro- 
politan Carriage Company, then the shareholders would see their money 
back on their old £5 shares, and ppssibly more. They must remember - 
that Mr. Docker and his friends were the largest preference shareholders. . 
He concluded by moving an amendment to the resolution as proposed 
at the p:evious meeting, making the dividend on the preference shares . 
cumulative instead of non-cumulative. 

Mr. N. HERBERT SMITH seconded the amendment, which was adopted. 

A separate meeting of ordinary shareholders was afterwards held,. 
at waich the proposed resolution modifying the rights and privileges . 
attached to the shares, so that they should rank part passu with the 
existing pæference shares, was carried. 

At an extraordinary general meeting of the company resolutions | 
altering the memorandum of association, consenting to the increase of 
the capital, as p:oposed (including the proposed changes in the rights. 
attaching to the shares) and adopting new regulations, were agreed to. 


A dividend of 6 per cent., less tax, has been declared by the POWER. 
Gas CORPORATION, LTD’. . l 


The CALORÌIDE ELECTRICAL. STORAGE COMPANY, LTD., has declared a. 
dividend of 5 per cent. (tax free) on the ordinary shares. . 


td 
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E The dividend on the 6 por cent. cumulative preference stock of the 
~ British: ELECTRIC Traction Company, Lro., for the half-year to 
Sept. 30 is payable on Dec. 16. 


A half-yearly dividend of 3} per cent. (less tax), making 6 per cent. for 
- the year (against 5 per cent. in 1917), has been declared by CALLENDER'S 

SHARE & INVESTMENT Trust, LTD. 

The directors of Rustox & Horxspy, Lro.. have declared an interim 
dividend on the ordinary shares at the rate of 5 per cent. per annum, 
less tax, for the half-vear ended Sept. 30. 

MELBOURNE ELECTRIC SuppLy Company, Ltp., has declared a final 
dividend on the consolidated ordinary stock of 5 per cent., free of British 
income tax, making 10 per cent. for the year ended Aug. 31. 

A final dividend on the ordinary shares of 7 per cent., making 12 per 
cent., free of British income tax, has been declared by the ADELAIDE 
ELECTRIC SUPPLY Company, Lro., for the year ended Aug. 31. 


An interim dividend of 7} per cent. has been declared on the ordinary ` 


shares of the BRITISH Ever-Reapy Compasy, Lro. The usual dividend 
at the rate of 10 per cent. has been declared on the preference shares 


The CEARA TRAMWAY, LIGHT & POWER COMPANY announces payment 
es . v . 
oO. interest on the debenture stock at £1. 19s. 3d. per cent. in cash and 
the balance of 10s. 9d. per cent. ir pre fit warrants. 


The Treasury sanction has beer given to the issue of new capital by 
SIEMENS BROTHERS & Compayy, Lrp. It is stated that 80,000 shares 
of £5 each will be offered at par, and also £500,000 of 4} per cent. de- 
benture stock at £87. 10s. : 


The directors of the ELECTRIC Coxstruction Company, Lro., have 
declared interim dividends at rate of 7 per cent. per annum on the pre- 
ference shares and at rate of 6 per cent. per annum on the ordinary 
shares, less tax, in respect of the ycar ending March 31, 1919. 

In a circular issued by the directors of Hubsox’s CONSOLIDATED 
COMPANY, it is stated that the compary has acquired an important 
group of properties, producing one of.the elements indispensable to the 
manufa*ture of high-class steel, and e'e:tric p'art is boing erected. 


The following COMPANIES WILL BE STRUCK OrF the Register of Joint 
Stock Companies unless cause to the ccrtrary is shown before Feb. 12, 
.1919: Grindell-Matthews Wireless Telephime Syndicate, Patent Pro- 
tection Association, Prested Miners’ Gas-Indicating Electric Lamp 
Company. 

The net Profit of the AMALGAMATED WIRELESS (AUSTRALIA), LTD., 
for the half-vear ended June 30 was £3,650. 15s. 9d., which, with £574 
brought forward, made a tctal of £4,224. 16s. 2d. A dividend for the 
half-year at the rate of 5 per cent. per annum was declared, after placing 
£500 to reserve, £224. 16s. 2d. being carried forward. The number of 
vessels equipped .with the company’s apparatus is continually 
increasing. 

Tne report of the MONTEVIDEO TELEPHONE COMPANY, LTD., for the 
vear emled July 31 last states that, after providing for all charges in 
Montevideo and Londog, and making provision for income tax and excess 
profits duty, the net profit amounts to £27,780, against £26,324 in the 
previous year. Interim dividends paid in May absorbed £4,343, leaving 
£23,438, wuich added to £6,332 brought forward makes £29,770. After 
applying £8,000 to dep-cciation of property and plant, and transferring 
£9,000 to reserve for renewals, the directcrs recommend a final dividend 
of 3 per cent., tax free, on the ordinary shares, making 6 per cent. for 
the year, leaving £8,428 to bo carried forward. 


At the recent meeting of the INTERNATIONAL LIGHT & PoWER Com- 
PANY, the chairman (Mr. Fcllet Holt) said that he had little to add to 
the short but entirely satisfactory statement in the report concerning 
their Caracas -property. At Parana the supply of electric current, 
thanks to the high efficiency of the power plant, yielded gcod profits, 
but the gas department was less fortunate. A dividend on acccunt of 
accrued arrears, equivalent to twu quarters at the rate of 6 per cent. 
por annum, had just been paid to the preference sharehclders, and they 
were considering how they cculd best deal with the remaining arrears. 
‘hey had spent during the past few years about £50,000 on improving 
their p-cperties. During the war period they had passed through very 
difficult times, and he wished to tlank Messrs. J. G. White & Company, 
Ltd., wno had lcoked after the technical manageme) t cf their subsidiaries 
- aud controlled them with the greatest ca.e and skill. 


An extraordinary meeting of the ORIENTAL TELEPHONE & ELECTRIC 
CoMPANY was held last week, wnen a resolution „was passed de- 
. claring that £1. 6s. per ordinary share—being part of the moneys resultin z 

from the conversion into money and collection of certain capita] assets, 
-and being surpius money, notwithstanding the distribution of which 
there will still remain assets sufficient to answer the whole of the liabilities 
- and pzid-up share cap:ta!—be appropriated as capital among the holders 
of the ordinary shares. This course was foreshadowed in the report of 
1917, in which it was stated that the directors proposed to increase the 
capital to £400,000 by the creation of a further 100,000 ordinary shares 
of £1 eavh, and to take power, subject to the preference dividend not 
being in arrears, to capitalise and distribute undivided profits. 

Ta? report of the BARCELONA TRACTION, LIGHT & POWER COMPANY 
for 1917 contains a letter from the president, in which it is stated that 
progress in Spain was satisfactory. Qn the new power p'ant at (‘amarasa 
there is some hope of bringing one unit into operation before the end of 
1919. Subsequent to June, 1917, £260,000 prior lien ‘‘ A” bonds were 
_ solid, and early in the present year a further £400,000 of the bonds were 
sold in Spain, thereby providing the funds required in 1918. (Combined 
- sutp.us earnings of the Ebro Irrigation & Power Company. the Ferro- 
. carciles de Cataluña and the Ferrocarril de Sarria a Parcelona were 
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larger by $479,648 than in 1916. Net revenue was $2,354,964, against 
$1,875,315, and interest on pior lien “ A” bonds $378,352, against 
$331,900, leaving $1,976,612, against $1,543,415. Thr extension of 
the Ferrocarriles de Cataluña proceeded. The line was opened for 
trafic to San Cugat in December, 1917, and to Rubi in September, 1918. 
It is expected that the railway will be completed to Tarassa in 1919. 
Trafic returns have been satisfactory. 


The report of the directcrs of the WESTERN TELEGRAPH COMPANY, 
Lrn., for the year ended June 30 last states that the revenue for the 
period amounted to £1,465,911. 3s. 5d., and the working expenses to 
£528,602. 4s. 6d, After providing £32,747 for debenture stock interest, 
and £385,520. 19s. 22. for income tax and excess profits duty, the balance 
is £519,040. 19s. 9d. With the sum of £35,432. 19s. 2c. brought forward, 
the total is £554,473. 18s. hid. The diectors have transferred £250,000 
te general reserve, £30,000 to land and buildings depreciation fund, 
50,000 to maintenance ships reserve fund, and £25,000 to the provision 
on account of investment fluctuations. ‘rhree interim dividends of 
1} per cent. each, and a final dividend of 1} per cent., also a bonus of 
2 per cent. have been paid, amounting together to £166,344, making a 
total distribution of 8 per cent., tax free, for the year_ended June 30, 
1918, leaving £33,129. 18s. lld. to be carried forward. ‘The deputy- 
chairman, Sir John Denison- Pender, K.C.M.G., has Ween elected chair- 
man, in succession to the late Sir John Welfe Barry, K.C.B. 


At the ordinary general meeting of the AMazon TELEGRAPH COMPANY, 
Lro., on Tuesday, the chairman (Mr. (Has. W. Parisa) stated that 
wile Brzail as a wnote had gained from the war, owing to increases in 
her exports and the development cf new industries, they had not been 
go fortunate on the Amazon, where difticult conditions had been ex- 
perienced. Shortage of tonnage and the restrictions on imports into 


this country and the United States hac been severe handicaps to business. | 


Still, those difficulties had. been of benefit to the company, as they had 
necessitated the sending of a large number of telegrams. "Their traffic 
receipts amounted to £59,158, compared with £51,166 for the previous 
vear, an increase of £7,992. Brazilian Government subsidy and interest 
were both slightly higher, and the gross revenue amounted to £80,455, 
areincrease of £8,311. While most of the expenditure items showed a 
slight increase the cost cf maintaining cables had amounted to only 
£12,476, or £2,409 less than in the previcus year. The total working 
expenses were £31,598, or under 40 per cent. of the gross revenue. The 
net revenue was £48,857, against £40,605, an increase of £8,252, cr over 
20 per cent., and the availab'e balance was £32,139. After placing 
£17,000 to general reserve, they recommended payment of a dividend 
of 4} per cent. (less tax), leaving £6,842 tc be carried forward. It was 
impossible to foretell wnat conditions were likely to prevail in the rubber 
market during the remainder of the current year, but it appeared to be 
the general opinion that, when peace was settled and normal shipping 
facilities were available, there was bound to be a great demand for rubber, 
and ii that shou'd be so it shold bring in additional revenue to the 
company. The expectation of a further expansion in the service of 
local deferred messages had been justified, as 107,262 more local deferred 
words had been sent during the year under review, an increase of 133 per 
cent., and the receipts from that class of traffic were £5,459 more than 
in the previous year. 


New Gompanies, &c. 


ARMA MANUFACTURING COMPANY, LTD.(151,850.}— Private company. 
Nov 2, capital £5,000 in £1 shares, to take over the business of a manu- 
fasturer of and dealer ir dry cell batteries carried on by Edouard Armelin. 
First directors; E. Armelin and H. A. French. 


ELECTRICAL COMPANY (GLASGOW), LTD. (10,145.)—Private com- 
pany. Reg. Nov. 4, capital £2,500 in £1 shares, to carry on the business 
of engineers, patternmakers, b^ile’makers, millwrights, metal workers 
and manufacturers, &c. 
J. A. Hood, W. Neilson and A. J. Smith. 
Glasgow. % 


INTERALLIED TRADE & BANKING CORPORATION, LTD,— Reg. 
Nov. 18, capital £1,000,000 in £1 shares, to promote and foster trade and 
commerce botween the United Kingdem and other countries, &c. First 
directors are Sir M. Bonham Carter, A. Lowenstein (Belgian), J. C. Van 
der Faelin (Belgian) and B. H. Binder. 


MANCHESTER ALUMINIUM COMPANY, LTD. (151.804).-— Private com- 
pany. Reg. Oct. 29, capital £5,000 in £1 shares, to carry on the business 
of importers and exporters and dealers in metal, metal scrap or ores, 
aluminium, &c. First directors are J. D. Paton and J. Ashworth. Reg. 
office: 25, Market street, Manchester. 


Mortgages and Charges. . 


GEORGE W. GREEN & COMPANY, LTD.—Dcbenture dated Oct. 8, 


Reg. office: 65, Bath-street, 


1918, charged on company's undertaking and property, present and , 


future, securing £300. Holder: G. W. Green. 


LAING, WHARTON, LTD.—Mortgage debentire dated Nov. 1, 1918, 
charged on Company's undertaking and property, present and future, 
securing £1,000). Holders: Ministry of Munitions. 

Satisfaction in full on Oct. 25, 1918, of debentures dated July 26, 1918, 

ecuring £500. 

SMALL ELECTRIC MOTORS LTD.—Mortgage dated Oct. 29. 1918, 
to secure £2,500, charged on Eagle Works and land adjoining in Bec ken- 
ham. Holder: S. H. G. Turney, 7, Park-square, London, W. 


First directors: G. B. Crockatt, J. Dickie, 
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Notes. 

l - — 
Instructions for Demobilisation. 

GENERAL instructions have now been issued which are’ to 
be followed by men who are anxious to leave the Colours and 
by employers who are anxious to get back some of the men 
who have been taken from them during the last year or two. 
No doubt a certain amount of formality is inevitable in work 
of this kind. This should, however, be reduced to a minimum, 
more particularly in dealing with men who are required 
very urgently by various industries. There is no question 
that our industries have been seriously depleted by recruiting 
officers. We do not complain of this, but, from the point of 
view of regaining our industrial position, it is essential that 
many of these men should be got back to work as soon as 
possible. Perhaps the most serious complaint to be made 
against the present regulations is that some of the forms are to 
go through the Labour Exchanges. As is well known, these 
are notoriously inefficient and have never given satisfaction. 
Probably they never will give satisfaction, and they will form 
an instance of the disadvantage of Government enterprise 
as compared with corresponding enterprises run by private 
capital. Be this as it may, we trust that the authorities will 
do all they can to simplify the procedure. At present it is 
noticeable that the daily papers are filled with advertisements 
of situations vacant, whereas there are very few advertisements 
of those who are anxious to get back to work. As to munition 
workers, the position is not so clear; but, in any case, the 
demand is evidently very one-sided. In the general instruc- 
tions stress is laid upon the importance of “ pivotal ”? men, 
and there is no question that these men should be released 
first. Certain industries are named in this connection, and 
although civil, mechanical and mining engineering are to be 
found among them, we are surprised that there should be no 
mention of electrical engineering. This branch of engineering 
surely includes as many pivotal positions as other branches. 


labourer can dispense with his hire. 


The 48-Hour Week. 


INVESTIGATION of the reports issued by the Government 
during the war in connection with welfare of munition workers 
lead inevitably to the conclusion that the 54-hour week, and 
any more extended periods, such as have been commonly 
adopted, are far from satisfactory. They necessitate working. 
before breakfast, which in itself is inefficient. This is followed 
by a break of half ani hour, which again entails general loss of 
time. There is no question that from the point of view of 
efficient working it is far better to abolish work before break- 
fast and to adopt a 48-hour week, or possibly 47 hours, such as 
has been in force among a certain number of firms. This not 
only leads to better efficiency, but also to less lost time and 
less absence on account of sickness. We are, therefore, glad to 
note that some of the engineering associations are adopting 
the shorter week. It is regrettable, however, to read that in 
the case of the employees of Messrs. J. Dawson & Company, 
of Newcastle-on-Tyne, a resolution has been adopted pledging 
them to oppose this offer, which is characterised as “an 
insult to the intelligence of the present-day workman.” As 
an alternative, a 36-hour maximum working week, with no 
reduction in weekly rates of wages, is put forward, with the 
object of absorbing unemployed workers who could then be 
employed on productive work. Although the transition from 
the making of munitions to ordinary manufacturing will, no 
doubt, be difficult, &nd will entail, as the Government has 
already realised, a certain amount of expenditure for only a 
small equivalent in output, it is, nevertheless, unfortunate 
that the frame of mind exhibited by such a resolution should 
be evident at the present time. We fear it shows a lack of 
appreciation of the fact that both employers and employed 
must work together, that produetion is all important, and that 
the present high cost of living is dependent to no small extent. 
upon the high rates of wages at present holding. 


ER ao 


Science and the Future. 

THE address delivered by Mr. A. A. CAMPBELL SWINTON to 
the Royal Society of Arts on’ November 20th was in several 
respects complementary to that delivered last year. At the 
commencement of the last session he dealt mainly with the 
development of science in the past ; on this occasion he took 
some speculative flights into the future. At the same time, 
he reverted to several topical problems, such as the relative 
claims of scientific and “ humanistic education, the encourage- 
ment of inventors, and the relation between industry and the 
State. Some of these are highly debatable matters, but on 
several points we find ourselves in cordial agreement with the 
author. We concur, for example, with his contention that the 
conception of an inventor or scientist as properly and neces- 
sarily poor has been overdone. No doubt necessity is the 
mother of invention, but in many cases extreme poverty has 
been a crippling circumstance. Scientific men naturally 
revolt from the popular impression that in their case the 
Mr. Swinton also paid 
a fitting tribute to one branch of education that is apt to be 
oVerlooked—namely, the acquirement of knowledge through 
the medium of technical books and periodicals. When so 
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much is said on the encouragement of education at universities, 
schools and colleges, it seems rather strange that the claims of 
technical journals, which have borne so much of the brunt of 
educational work, receive scant notice. We agree also that, 
generally speaking, the facilities in the wav of libraries need 
development. They should be more readily available in the 
evening, which is the only time when most people can make 
use of them, and it should be possible to borrow scientific works 
with the same freedom as books of travel, biography or fiction. 
An even greater need, on which we recently laid stress, is the 
centralisation of such libraries through the medium of a 
United Engineering Societies Building. | 


Looking Ahead. 

In the latter part of the address Mr. ČAMPBELL SWINTON 
struck the right note in emphasising the need for taking long 
‘views in judging scientific discoveries. While the war has 
brought such devastation in material property, it is satis- 
factory to think that one important asset, the scientific know- 
ledge of the world, has suffered little, and has even been 
extended. In judging the utility of such knowledge we must 
look far ahead. We must remember that long periods of 
time were necessary for the development of the steam engine 
and the dvnamo, and that in the centuries to come. when our 


coal fields are exhausted, or when the population of the world | 


threatens to surpass the facilities for its maintenance, science 
may have restored the balance by new strides unthought of 
now. So, also, with the developments of the immediate future. 
While at present we seem to be approaching the limits of 
efficiency in converting coal into electric power, there may vet 
be possibilities opened up in unexpected directions, possibly 
by the discovery of more highly conducting materials for trans- 
mission, or through new processes for using water-power or 
solar energy. It is remarked that up to the present the only 
proved method of converting latent energy into electrical 
energy in bulk is the heat engine. But. & is still possible that, 
in the future, the primary battery. the thermopile, and even 
photo-electrical processes for the conversion of radiant energy 
from the sun, may come into their own. 


| a 
Industrial Developments During the War. 

WHEN the complete history of the war is written one of the 
most remarkable sections wilf be that describing the industrial 
development in Great Britain. Last week Mr. F. KELLAWAY, 
M.P., Parliamentary and Financial Secretary of the Ministry 
of Munitions, delivered an address to the Industrial Recon- 
struction Council, in which he outlined some of the develop- 
ments that have taken place. Certain of the figures given by 
Mr. Ke_Luaway are already known, and were emphasised at 
the exhibition recently promoted by the Tariff Reform League. 
The present address, however, gives a more detailed survey 
in some respects, and serves to show the extent to which 
German peaceful penetration was practised in order to control 
our `“ key ” industries. “Mica may be taken as an illustration. 
About 50 per cent. of this mineral is produced in India and 
15 per cent. in Canada ; but at the outbreak of war the mica 
market of the world was on the point of being transferred from 
London to Hamburg, thanks to the skill with which Germany 
had obteined a lerge measure of control of the Indian mines. 
In the case of tungsten, practically the whole of the ore was 
handled by Germany. Endeavours were made by two firms 
in this country to manufacture tungsten, but difficulty was 
experienced, and one of these firms was only able to maintain 
its position by contracting to supply the whole of its output 
to Messrs. Krupp. A large plant has now been established at 
Newcastle. As is well known, zinc was practically controlled 
by Germany, although the zinc concentrates are mostly 
obtained from Australia. With regard to potash the position 
$ different, because the chief potash mines belonged to Ger- 
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many, and without doubt the German owners of these mines 
hoped to re-establish their position in the world’s markets 
after the war owing to these advantages. This hope, however, 
is doomed to disappointment, owing to the fact that lerge 
quantities of potash go to waste every year in this country in 
the dust or fumes from blast furnace gases, and this is now 
being recovered, so that we shall be independent of Germen 
sources. These are only a few of the many cases in which we 
are meeting our own needs. In all probability some people 
will take the view that it is not worth while to continue these 
activities if the products can be obtained more cheaply from 
Germany after the war. It is scarcely to be supposed, how- 
ever, that those responsible for the safety of the country will 
accept this view. When it is remembered how long it takes 


to bring about large industrial developments it will be realised 


what a very heavy risk was run by this country, and thet if 
Germany hed been more successful from the military point of 
view at the beginning of the war there might have been 
insufficient time for any such developments to take effect. 


Boy Welfare. 

THE subject of koy welfare has been forced on the attention 
of employers during the war, for the new industrial conditions 
appeared to create special difficulties in regard to boy labour. 


From all over the country complaints were received ; juvenile 


crime was on the increase, -boys were getting out of hand, and 
jobs were thrown up for trivial causes, all of which interfered 
with the required increase in output. This was due, no 
doubt, tò the fact that under the stress and strain of severe 
work the boy wes in danger of being overlooked, both as a 
future workman and as a future citizen. Consequently, m 
March, 1916, the MINISTER OF MUNITIONS decided to take steps 
to ensure that the boy had a chance of development in spite 
of the urgent needs of war. The Boy Welfare Department was 
the result. and a scheme was put forward based on what was 
being done by employers who were known to be successful in 
handling their bov labour. This proved to be acceptable, not 
merely because it led to an increase of output or profit, but 
because it was found that it created an improved tone in the 
works. We have now received the first issue of the ‘ Boys’ 
Welfare Journal,” in which the history of the movement 1s 
outlined, and which includes a number of short articles dealing 
with various aspects of such'welfare. Primerily the“ Journal” 
is intended for welfare supervisors, and we think this point 
of view is the one which should be adopted. Nevertheless, 
we notice one article which is addressed to boys. We cannot 
imagine, however, that there will be many boy readers of this 
“ Journal.” Any boy would far rather have a copy of the 
“ Boys’ Own Paper,” or some such competitor. We suggest, 
therefore, that the editor would do well to restrict the contents 
to such as will be useful to the supervisor. It is pointed out 
very properly that welfare is not a philanthropic movement, 
nor is it efficiency camouflaged. There is a broader basis 
for the movement than that. Boy welfare hos shown its 
value during the stress of war, and it would be very unfortu- 
nate if it were neglected in the days of peace. We hope that 
the present “ Journal ` will do something to keep the impor 
tance of the subject before the employer, so that every works 
will number a Boys’ Welfare Supervisor among its staff. 

Industrial Reconstruction Council.—The last of the first 


series of lectures arranged by the Industrial Reconstruction 
Council will be held in the Saddlers’ Hall, Cheapside, E.C. 4: 


on Wednesday, December 11th. The chair will be taken at ` 


4.30 by the Marquess of Salisbury, K.G., and a lecture z 
“ Science and Industry ” will be delivered by Sir Willis™ i 
McCormick, LL.D., of the Department of Industrial 42 

Scientific Research. Applications for tickets should be 24° 
to the Secretary, I.R.C., 2 and 4, Tudor-street, E.C. 4. 
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Institution of Electrical Engineers.— A meeting of 
the Institution will be held next Thursday to discuss 
the subject of “Electric Welding.” Copies of “ Notes 
on Arc Welding Regulations” (by Mr. H. M. Sayers) 
can be obtained on application to the Secretary. It is not 
intended, however, to limit the discussion to “ Regulations,” 
but that it should cover “ Electric Welding ” in general. 


Those wishing to take part in the discussion are invited to send _ 


their names to the Secretary before the meeting if possible. 


Large Trolley-Wheels.—In the “ Electric Railway Journal” 
some account: is given of the experience of the Oakland, 
Antioch and Eastern Railway with 10in. trolley-wheels. 
Formerly 6 in. wheels were used, the trolley pole tension being 
35—10 lb., and the life in these circumstances was only about 
90 miles. By using 10 in. wheels the tension can be reduced 
to 25-30 lb. and a life of 6,000 miles or more is obtained. 
In addition various incidental maintenance troubles are 
diminished. | : 

bila -Driven Dynamos.—An account was recently given 

“ Ingenioren ” by Mr. H. C. Vogt, of some experience of the 
utilisation of wind-power for driving dynamos. The mills 
described had sails 100 ft. in diameter and an area of 3,930 
sq.ft. With a mean wind velocity of 24 ft. per second 290 H.P. 
was obtained. Power is transmitted from the main shaft 
by a series of cog wheels with the spokes in tension ; rope and 
chain gearing were found not to answer. By means ‘of gearing 
the speed of the main shaft, 12} revs. per min. is increased 
to 1,500 revs. per min. for the dynamo. 


-Institute of Metals.—A general discussion on “ The Rela- 
tion of Science to the Non-ferrous Metals Industry ” will form 
the central feature of the forthcoming annual general meeting 
of the Institute of Metals. At that meeting there will also be 
presented several important Papers, the publication of which 
has been withheld owing to the operation of the Censorship. 
The meeting, which will be the first peace-time gathering of 
the Institute for five years, is, therefore, to be anticipated with 
great interest, as is also the Annual May Lecture, which will be 
delivered by Prof. F. Soddy, M.A., F.R.S., on the subject of 
“ Radioactivity.” A Local Section of the Institute of Metals 
has been formed in Sheffield, the recently dissolved Sheffield 
Society of Applied Metallurgy forming the nucleus of the new 
section. 

Exhibition of British Science Products.— There will be an ex- 
hibit of British books on applied science and technology, includ- 
ing industrial administration, at the Manchester Exhibition of 
British Science Products which is to be held at the College of 
Technology, Manchester, from December 27, 1918, to January 9, 
1919. The exhibition will be largely a reproduction of the one 
held at King’s College, London, during August and September 
of this year. Mr.C. H. Barber, 24, St. Ann-street, Manchester, 
will take charge of the exhibit, and will be in attendance at the 
stall during the Exhibition. Intending exhibitors of books 
are requested to communicate with Mr. H. M. McKechnie, 
secretary to the Manchester University Press, 12, Lime-grove, 
Oxford-road, Manchester. 


Royal Naval Division.—A relief Committee was formed in 
November, 1914, in connection with the Divisional Engineers 
of the Royal Naval Division by members of the Institution 
of Electrical Engineers, in whose premises the recruiting was 
carried out, assisted by members of the Institution of Civil 
Engineers and of the Institution of Mechanical Engineers. 
Necessitous cases, mainly due to delay in the payment of 
Separation allowances, were at first investigated and relieved 
by the Soldiers’ and Seilors’ Families Association. The late 
Mr. Wm. Duddell took an active interest in this. A. fund was 
subscrihed in enticipation of further need for assistance, but 
the Divisional Engineers afterwards became dispersed, and, 
while nominally belonging in some respects to the Royal Ne val 
Division, ceased to exist es the Divisional Engineers. Megan- 
while, the Royal Naval Division Comforts Fund, with offices 
at 11, St. James’-square, S.W.1, has been actively engaged in 
sending food to prisoners of war in Germany, and is now 
winding up its organisation with a financial deficit. The 
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. surviving members of the Committee and contributors to the 


Divisional Engineers’ Fund have agreed to hand it over to the 
Royal Naval Division Comforts’ Fund, and the sum of 
£31. 18s. 2d. has accordingly been thus dealt with. 

Changes in Specific Inductive Capacity. 
contribution on the above subject by Messrs. H. C. P. Weber 
and T. C. MacKay, to the “ Journal of the Franklin Institute,” 
some interesting facts are disclosed. The authors originally 
employed a form of substitution resistance method, a high 
frequency gencrator and telephone being used. Ultimately 
a bridge method was used, the two proportional arms being 
each of 9,000 ohms resistance, and the other two arms res- 
pectively the condenser containing the sample and a calibrated 
air condenser. The sample holder consisted of massive iron 
electrodes kept at the required distance of separation by small 
glass stops. The capacity was of the order of 0-0002 m.f. 
Impregnation was found to change the thickness of the paper 
by 10-35 per cent., according to the nature of the substance. 
Curves are presented showing the effect of temperature on 
capacity, with various materials, t.e., paper containing res- 
pectively montan wax, carnauba wax and ammonium stearate, 
and these substances by themselves. An increase in tempera- 
ture from 20 deg. to 100 deg. in most cases gave rise to a 
decided rise in capacity, but in some cases a fall occurs as the 
higher temperatures are reached, following the mitial rise. 
For acids and acid derivatives there is an appreciable difference 
between results obtained with impregnated paper and the 
pure material, but the latter are less influenced by temperature 
changes. The nature of the change seems to bear a definite 
relation to the composition of the material, and further work 
on the subject seems desirable. 


Personal. , 

Mr.’ Theodore N. Vail, president of the American Telegraph & Tele- 
phone Company, is to assist as personal adviser to the U.S.A. Postmaster- 
General in the organisation of the telephone, telegraph and cable systems 
under Government control. 

It is reported that Sir William Maxwell, formerly Director- General of 
Indian Posts and Telegraphs, retired from that appointment as from 
Sept. 26. ¢ 


Le 
Arrangements for the Week. 


SATURDAY, Dec. 7th. 
BIRMINGHAM AND DISTRICT ELECTRIC CLUB. 
7 p.m. At the Swan Hotel, New-street, Birmingham. Annual 
General Meeting. 
MONDAY, Dec. 9th. 
Roya SOCIETY OF ARTS. . 
dp.m. At John-street, Adelphi, London, W.C. Cantor Lecture 
n ‘‘ Physical Chemistry and its Bearing on thé Chemical and 
Allied Industries,” by Prof. J. C. Philip, O.B.E. (Lecture IT.) 


_JUNIOR INSTITUTION OF ENGINEERS, NORTH-WESTERN SECTION. 
7.30 p.m. At the Manchester Photographio Society, Carr-street, 
Blackfriars, Manchester. Paper on ‘‘ Pressure Gauges,’ by 
Mr. G. A. Napier. 


TUESDAY, Dec. 10th. 
INSTITUTION OF ELECTRICAL ENGINEERS, NORTH-WESTERN CENTRE. 

7 p.m. At the Engineers’ Club, Manchester. Address by the 
President, Mr. C. H. Wordingham. 

INSTITUTION OF ELECTRICAL ENGINEERS (SCOTTISH CENTRE). 

7.30 p.m. At The Rooms, 207, Bath-strect, Glasgow. Paper on 
The Use of High Pressure and High Temperature Steam in 
Large Power Stations,” by Mr. J. H. Shaw. 

JUNIOR INSTITUTION OF ENGINEERS, NORTH-EASTERN SECTION. 

7.15 p.m. At the Mining Institute, Newcastle-on-Tyne. Paper cn 
“ Pumps, Condenser Systems, &c.,” by Messrs. T. W. Stewert 
and H. J. Aldis. : 

WEDNESDAY, Dec. 11th. 
ASSOCIATION OF ENQGINEERS-IN-CHARGE. 

7.30 pm. At St, Bride Institute, Bride-lano, Fleet-street, London, 
E.C. Paper on “The Winming and Transport of Fuel,’ by 
Mr. J. H. Anderson, M.I. Min. E. 

THURSDAY, Dec. 12th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 

6 p.m. At the Institution of Civil Engineers, Great George-street, 
Westminster, London, S.W. Discussion on “ Electric Weld- 
ing.” © Paper entitled “ Notes on Arc Welding Regulations,” 
by Mr. H. M. Sayers, M.1. E.E. 

FRIDAY, Dec. 13th. 
> INSTITUTION OF MECHANICAL ENGINEERS. 
6 p.m. At the Institution of Civil Engineers, Gt. George-street, 


* London, S.W. General Meeting. 
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Some Experiments With Long Electrical 
| Conductors.” 7 


By JOHN H. MORECROFT. . ° 


Summary.—Working at frequencies from 12 to 152 cycles per second, an artificial antenna made up of numerous sections each having 

lumped capacity and inductance (and closely simulating an actual antenna), is carefully studied. The effective capacity, inductance 

and resistance are measured and found to agree with theory; and the theoretical effects of capacity and inductance loading 
| are similarly experimentally verified. 


fk, The object of this Paper is to give an elementary non-mathematical 
discussion of long electrical conductors, showing how the apparent 
inductance, capacity and resistance of such.conductors depend upon 
the frequency, loading &c. ; also to show the distribution of current 
and potential particularly with quarter wave length oscillations 
used in radio antenne. 

Ẹ A “long electrical conductor” is one on which an appreciable 
portion of a wave length is developed. The conductors considered 
have electrical lengths from one quarter to one twentieth of the wave 
length of the impressed frequency. However, the electrical length 
of a conductor depends entirely upon the frequency used in exciting 
it. 

In a short conductor (loaded only at its end) the current is practi- 
cally the same throughout the length of the line, but in a long elec- 
trical conductor it varies widelv. Thus a transmission line 100 
miles (160 km.) long might have a current of 100 amperes at the 
generator end and 98 amperes at the load end while the 1,000 ft. 
(300 m.) antenna might have 100 amperes at the beginning and no 
current at all.at the farther end. 

An electrical conductor, such as an antenna, differs from the 
ordinary alternating current circuit, in that its inductance and 
capacity are distributed ; to such a conductor formule which solve 
circuits having concentrated inductance and capacity de not, in 

general, apply. To illustrate this point consider two circuits as 
illustrated in Fig. 1. In sketch a are shown an inductance L and 
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Fig. 1. 


capacity C; if the voltage of the exciting alternator is constant 
and the frequency varied at a certain frequency the current is a 
maximum and power factor is unity. There is only one frequency 
where these conditions hold, given by the well-known formula, 


b 

gn V LC. 

In sketch b is shown the same amount of inductance and capacity 
but -divided and distributed uniformly. If we excite this circuit 
as before, there will be many frequencies at which the power factor 
is unity end the current has a maximum value and none of these 
frequencies satisfy the above formula for resonance. There can 
be only one frequency which gives a real maximum of current but 
the other resonant frequencies give current values nearly equal to 
the maximum. 


Experiments were carried out to illustrate this feature of multiple | 


resonance of the distributed L and C conductor, an artificial line 
being used in the laboratory, made up of nine coils and condenser 
sections. The coils were wound of stranded conductor. Each had 
an inductance of 0:0415 henry and resistance of 0-702 ohm. They 
were air core coils and weighed about 75 lb. (34 kg.) each. The 
capacity units were specially built telephone condensers, having 


* Abstract of a Paper read before the Institute of Radio Engineers. 


rather small lcsses (at the frequencies used) and capable of with- 
standing 750 volts. Measurements showed an average capacity 
of 0-915 uf. About 400 condensers were used in some tests. 

With such a relatively large current capacity ordinary ammeters 
and voltmeters could be used for most measurements. This line 
mate up of coils and condensers is styled a * lumpy line”; but 
when the number of lumps is greater than six per wave length the 
lumpy line acts almost like a uniform line. In most. tests there 
were more than 25 lumps per wave length. i 


Volts 


Fia. 2.—STaNpiINu Waves. VOLTAGE at Section POINTS. 


Impressed frequency 1-1’=22°8% ; 2-2’=45-5, Section constants 
R=0:702% ; L=0-0415 h.; C=36-6 mf. 


In the first experiment a constant voltage of 20 was maintained. 
The frequency impressed varied from 12 cycles to 152 cycles per 
second. Three resonant points (maximum current) were obtained 
and a fourth one nearly defined. ; 

Besides the ammeter and voltmeter, a wattmeter was used to 


measure the power supply to the line. Thus it was possible to obtain 
the apparent resistance of the line, the reactance and the angle of 


phase difference between Æ and J. 
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Fia. 3.—STANDING WAVES. 


VOLTAGE AT SECTION POINTS 


Impressed frequency 1-1’=1ll4~; 2-2’=135%~%. Section constants 
R=0°'702wm; L=0:0415 h. ; C=36°6 mf. 


Clearly such a line cannot be said to have any definite resistance — 
or reactance unless the frequency is specified. The resisf&nce, for 
example, varies between 3 ohms and 350 ohms, the reactance 
between 165 positive ohms (inductance) and 165 negative ohms 
(capacitance), the angle between the voltage and current. changes 
periodically from 75 deg. lead to 75 deg. lag. 

When the resistance of a long line is small compared to the re- 
actance the frequencies at which resonance occurs are all odd 


- 
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multiples of the lowest frequency. Thus 68 cycles is three times 
22-8 cycles (the lowest frequency) and 114 cycles is five times the 
lowest frequency. But if we define resonance in the more general 
sense as being that frequency which makes the reactance of the line 
zero, both even and odd multiples of the fundamental frequency 
give resonance. Thus we have as the resonant frequencies of this 
line 22-8, 45°5, 68-0, 90-0, 114-0. Within experimental error these 
are all multiples of the fundamental frequency, 22:8 cycles per 
second. The results of above tests could be predicted by the use 
of suitable formulz, such as are given in Kennelly’s “ Application 
of Hyperbolic Functions to Engineering Problems.” 

There was no perceptible leakage in the condensers, but some 
loss (very small at the frequencies used) due to dielectric hysteresis. 

The current J, should vary in accordance with the variations 
of tanh al as the frequency varied. By inspection of charts or tables 
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Line No. 2. Section Constants L=0-0415 h.; R=0:702% ; C=9:15 mf. ; 
Load coil, L=0:617 h.; R=10-7m; Frequency =20:5%. 


it may be seen that with the values of al occurring in the test tanh al 
goes from maximum values of about 11 to minimum values of about 
0-08. 

The calculated range of current variation is then 


20 
maximum l= 355% 11=6-4 amperes 


20 
minimum J A594 X %08=0-05 ampere. 
Actually the variation was from 5:00 amperes to 0-06 ampere, 
a very fair agreement, considering that the condenser losses were 
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Section Constants L=0-0415 h. ; R==0-702w 2 C=9-15 mf. 
Series Condenser =165 mf. Frequency=52-3%., 


Line No. 2. 


neglected. Such losses decrease the theoretically predicted varia- 
tion of current, as the test actually showed. Such an open circuited 
line will give various voltages at the far end as the frequency is 
varied, the impressed voltage remaining constant. Theoretically, 

a=impressed voltage, Eg=voltage at open end, al= electrical 
length of line, then Eg= E 4/cosh al, where cosh al is the hyperbolic 
cosine of the complex angle al. 

This formula predicts that with an impressed voltage of 20 ye 
at 22-8 cycles the voltage at the open end should be about 220 volts. 
<ne measured value was only 157 volts at about eight times the 
reed voltage. The condenser losses undoubtedly account 
or this discrepancy, as a very slight condenser loss increases the 


minimum value of cosh al very much. 


en an open circuited line'is one quarter wave length long 
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standing waves are set up on the conductor, due to successive 
reflections from the open end and generator end combining in the 
right phase to change travelling waves into stationary waves. 
The standing wave for quarter wave length conductor has a mini- 
mum potential at the generator end and maximum at the open 
end; this form of wave is nearly represented by an ordinary sine 
or cosine wave. The current curve is also nearly sinusoidal, its 
maximum occurring at the generator end and zero value at the 
open end. » l 

These curves of current and potential distribution are shown in 
text-books on radio telegraphy; but experimental results are 
rather meagre. Curves of voltage distribution were therefore 
obtained for the nine section conductor previously described, for 
that impressed frequency which gave quarter wave length and also 
several others, each being such as to make the line some multiple 
of ~/2 hyperbolic angles long. These frequencies are resonant, 
making the reactance of the line zero. The form of voltage curve 
for each frequency is shown by the author in the original Paper. _ 

In Fig. 2, curve 2-2’, the voltage distribution curve would appa- 
rently go through zero ‘at the centre of the line. Actually there is 
no voltage node in the sense that the voltage is zero. This cannot 
occur unless energy is being supplied everywhere along the line at 
the same rate as it is being dissipated at that point. As this is 
practically never the case the so-called nodes are only pseudo nodes, 
the minimum amount of voltage being fixed by the amount of energy | 
which must flow past the nodal point to maintain the line in a state | 
of oscillation. In Fig. 2 this minimum voltage is about 10 volts. 
Another typical case is shown in Fig. 2 = Ome 
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“There are certain problems where distributed capacity and 


‘inductance may play a very important part in determining the 


node of oscillation. Thus a long Marconi aerial, having a natural 
wave length of 7,500 metres, if adjusted to emit a wave length of 
10,000 metres or more, will not obey the ordinary equations for 
oscillations, connecting frequency, inductance and capacity. 

in determining the distributed capacity of coils ordinary formule 
give erroneous results, since,the current and potential distribution 
largely affect the value of the constants to be determined. 

An antenna is always excited to oscillate in the quarter wave 
length ponditions as shown in Fig. 2, curve 1-1’. It could not be 
made to oscillate strongly at the half wave length condition of 
curve 2-2’, but might oscillate very well at the three quarter wave 
length condition and at one and a quarter wave length oscillation 
as shown by curve l-l’ of Fig. 3. | 

A long uniform antenna could be made to have any of these 
three modes of oscillation (or others), but the normal operation 
for radiation efficiency requires oscillation at the quarter wave 
length condition. Further experimental data were obtained on 
current and voltage distribution in a line oscillating at quarter 
wave length. If a scries inductance or condenser be added in the 
laboratory model the distribution of current and potential will be 
the same as occur on an actual antenna to which such adjustments 
have been made for the purpose of lengthening or shortening the 
radiated wave. Experimental data on such oscillation are given by 
the author in the original Paper in the form ofa series of diagrams. 
The natural frequency was 45-2 cycles. By adding 0-142 henry in 
series, the quarter wave length frequency dropped to 32-6 cycles 
per second; and by adding 0-617 henry this was further reduced 
to 20-5 cycles. The current and potential distribution shown in 
Fig. 4 give the conditions on a long uniform aerial emitting a wave 
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about 2-5 times the natural wave length. As inductance is added 
in the base of an antenna*‘the potential tends to become uniform 
over the whole length of the antenna; the current decreases from 
the ground end toward zero at the open end on a nearly straight 
line instead of a sine curve as it does for an unloaded antenna. 

The current and voltage distribution are nearly sine waves, as 
for the unloaded line, irrespective of the frequency. But when the 
frequency is less than the natural, less than one quarter of a com- 
plete sine wave occurs, and when the frequency is greater more than 
one quarter of a whole sine curve occurs. Many antennæ. have an 
irregular distribution of capacity, as for example a T antenna, which 
has more capacity per‘unit length at the top than at the beginning. 
Fig. 6 shows the distribution of current and potential in such an 
antenna. The total capacity and inductance of the line is the same 
as was used for the previous uniform line, but the natural frequency 
is now only 40-1 cycles as compared to 45-2 cycles for the uniform 
line. 

In the following table are shown the total inductances and capa- 
cities for each line, the frequencies calculated from these quantities, 
the frequency which actually gave quarter wave length vibration 
and the ratio of these two frequencies. 


i 


l _ d Measured Meas. freq., 

Total L. | CUAL: 2r LC | frequency. Cal. freq. 
Line 1 0-374 | 329-00 14-3 22-5 63-6 per cent. 
Line 2 0:374 82°30 28-7 45-2 63-5 per cent. 
Line 3 0-374 | 16-45 64:2 100°5 63-8 per cent. 


In each case above the lines have no added series inductance or 
capacity the line was quarter wave length long and the voltage 
and current curves were nearly sine waves. 


02 03 04 OS 06 07 08 09 10 12 
Value of Loading Inductance, in Henrys. 
Fia. 7. 


= The natural quarter wave length period of such a uniform line 
is a function of the form of current and potential curve of the line. 
Now even when inductance or capacity is added in series with 
such a line the current and potential curves are both sine curves 
when the frequency of impressed E.M.F. is such as to give quarter 
wave length vibration; it seems, therefore, that the effective 
capacity and self-induction of such a line can be prédicted for any 
amount’of loading. With this idea in mind a series of results was 
obtaincd to show how the line acted as the series inductance loading 
was continually increased. 

The results were plotted in the forms of curves, and are given in 

Fig. 7. They have an immediate application to ratio calculations, 
but apply directly only to a uniform antenna such as some of the 
Marconi stations use; with suitable modifications they can probably 
be suited to fit other fairly simple forms of antennæ. The common 
measurement to get antenna capacity is more or less meaningless, 
because the capacity of the antenna is a function of the frequency 
with which it is vibrating. As the series loading of an antenna is in- 
creased the effective capacity of the antenna varies from 63-6 per 
cent. of its true capacity np to 100 per cent. true capacity, while 
the inductance decreases from 63-6 per cent. to 50 per cent. of its 
true value. The calculated frequency is 48:7 cycles, which agrees 
with the experimental result. 
t:. In the concluding portion of the Paper the author briefly discusses 
the determination of resistance, and shows that the values obtained 
by experiment are in good accordance with those experimentally 
determined. Thus in one case quoted the total actual resistance 
of the line was 6-6 ohms and the effective resistance with no added 
inductance should be 3:3 ohms. Actually it came out to 3-56 ohms. 
It is shown that the results obtained experimentally could have been 
readily predicted from the laws of wave propagation. 
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The Future of Electric Traction.* 


So much is going to be done in the future by electrical operation 
that I am led to mention that it has been my lot to take a somewhat 
active part in certain phases of the Government Electric Power 
Supply Enquiry and to come into contact with many of those who 
are interested in the supply of cheap current for industrial use, and 
this has led to the conclusion that there is a very strong desire on 
the part of all who are likely to be large consumers to see that the 
views expressed by the Electric Power Supply Committee as to the 
creation of suitable super power stations in well-selected districts 
are carried out, though there are various objectors to the details of 
the methods proposed. The leading idea is, however, one of co- 
operation in any well-devised scheme, and a recognition of the pros- 
pective advantages of at last having some central authority, possess- 
ing both knowledge and power, to deal with this great electrical 
question of power supply. 

The railway demand for electric current will be far in excess of 


that for any other industry, and it is open to doubt whether it is 


wise to divorce the control of gencrating stations for railway supplies 
from the management of those who are responsible for the operation 
of the traffic, and the same question arises when some of the great 
municipal supplies of tramway working as distinguished from 
lighting are considered. The movement of traffic of all kinds 
requires the. instant eee of power, and knowledge of the re- 
quirements is not likely to be appreciated by those who have never 
come in contact with traffic problems. The super power station 
is a modern necessity, and the question of this control requires much 
discussion and thought. 

Klectrical progress is so rapid that it cannot prosper without a 
due recognition of the necessity for accepting changes of method, 
and the vigorous youth of the industry connected with it is such 
as to require the continuous assistance of broad-minded men whose 
one clesire should be to assist in advancement. 3 

It is not only in the manufacturing districts that electric current 
will be required, a3 we now see that its use is extending to agricul- 
ture, and it is stated that crops subjected to the new electrical 
treatment show most advantageous results. This being so. it may 
be that the distribution of current in agricultural areas will not , 
only assist the farmer in working the light railways which | mention 
elsewhere, but the very fact of current being thus used will facilitate 
its distribution along roads in the country where, if he will, the 
farmer can make use of it for the stimulation of his cornfields. 

Had it not been for the war, I believe a very great extension of 
the use of electric power would have taken place in railway working, 
whereas no great additions to electrical plant—where they had 
not been initiated before the commencement of hostilities—have 
been pbssible during the last four years. | 

So far there does not appear to be any reason for supposing that 
when we can begin again to do work of this kind it will be rapidly 
extended for long lengths of main line of ra‘lway, but electrical working 
will remain for the present as a great stimulator of suburban traffic. 

It really is remarkable how, when each suburtan line has been 
worked by electrical trains with great frequency and increased 
rapidity, there has been a very great growth of passenger traffic, 
and I cannot help thinking that the probable course of events will 
be that we shall find that electrification of the lines immediately 
round our great towns will quickly take place all over the country, 
and probably be added to in widening circles as time goes on; but 
it is not until these widening circles begin to touch one another, 
and thus enable longer-distance trains to run between one great 
centre and another, that we shall see electrical working used for 
long-distance passenger trains. 

The additional revenue required to pay interest on the large 
capital outlay can be made most rapidly from the suburban traffic 
in well-selected districts and then the extension of main-line work 
can be carried out without an outlay which taken by itself might 
be unremunerative. l 

For shunting and operating in and about large towns where 
there are already electrical railways for suburkan traffic, there 
seems to be an immediate future, and we shall possibly see the 
application of such methods to heavy goods trains at a later date. 

When expressing the hope of seeing great progress in the future 
for electric traction, I would again, as I have done on several occa- 
sions in this room, venture to suggest that there is much to be 
gained by regenerative control on electric railways. The difficulties 
of obtaining it in all forms of electric traction are known, but let 
us hope they may be swept away. It seems a barbarous thing to 
continue to convert power at every stop into heat by the abrasion 
of the tyre and the brake block instead of turning the stored-up 


energy of the train into useful work by the generation of current. 


* Extracts from the Presidential Address of Sir John A. F. Aspinall 
to the Institution of Civil Engineers. 
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The Organisation of Technical Stafis. 


These notes are presented as an attempt at a general 
statement on the subject they deal with, and, therefore, do 
not contain more than passing references to associations and 
societies which have already been formed, or are in course of 
formation, with the object of carrying into effect the principles 
here broadly considered. It is hoped that for that very reason 
they may be of wider service as an analysis of fundamental 
points than if they had concerned themselves more with 
particular aspects of the question, and may be of use, in 
consequemce, to all nembers of technical and administrative 
staffs, whether they are or are not already connected with 
some such associa¥ion or society. 

Certain ideas have grown up during the war which have 
become current coin in every man’s thought, and one is afraid 
that perhaps some of them are being taken too much for 
granted, without any adequate conception being formed at 
the same time of all that they imply. One of them is the idea 
of Reconstruction : the building up of things overthrown, the 
remodelling of old customs, the refashioning of former rela- 
tions, all with the stipulation that nothing can possibly be the 


same as it was before it was disturbed. One would fain hope | 


that we are not saying so much about Reconstruction that we 
shall have none of it in the actual end after all. We may find 
ourselves settling down with things much as they used to be, 
and, forgetting, we may think we have made all things new, 


when really all we have done has been to agitate the mass 


and let it come to rest again. When the people at Alice’s mad 
tea-party moved round one place there was a sort of recon- 


struction, but when Alice wanted to know what happened | 


when they came to the beginning again, they changed the 
subject. How many people who talk glibly about the Whitley 
Report know really what the Whitley Report is ? 

Thus we reach our point. It is fully realised that in the 
industrial world many temporary arrangements have been 
arrived at, by mutual consent or perforce, which will, without 
any doubt, not allow themselves to be settled. by a mere 
relapse along the lines of least resistance, and the Recon- 
struction Committee’s Sub-committee on Relations between 
Employers and Employed (Chairman, the Right. Hon. J. H. 
Whitley, M.P.) have issued their suggestions for the solution of 
some of the problems that have arisen. They recommend, 
with a view to provide means for carrying out their proposed 
policy, the formation of Joint Standing Industrial Councils 
in the several industries to which their’ Interim Report refers, 
which are those where representative organisations on the side 
both of employers and of employed already exist. These 
Councils are to be composed of representatives of employers 
and employed, regard being paid to the various sections: of 
the industry and the various classes of labour engaged. In 
speeches delivered throughout the country some time ago, 
Dr. Addison made it clear that the Government, in considering 
points to be laid before them affecting bodies of workers, 
whether employers or employed, would deal only with persons 
definitely appointed to act as accredited representatives of the 
various bodies, and so capable of speaking officially, not merely 
as individuals, but as the mouthpiece of a targe number of 
people with some common interest at stake. The moral to be 
drawn is that, as representatives cannot be appointed except 
by an organised body, any section of the community with a 
point of view which it would lay before the Government must 
organise itself in order to be able to do so. 

Hitherto, in the engineering industry, as in many others, 
there have been very complete organisations both of employers 
and of manual workers ; but between these two classes, as it 
were, there has been a large and more or ‘less unconsidered 
body of men forming technical and administrative staffs of 
works and kindred places who for some reason or another 
have not seen fit, or been able, to organise themselves. The in- 
dividuals composing this body have done the best each could 
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for himself in the past ; but it would appear that this course 
is no longer sufficient to meet in any broad way the needs of 
the case. Questions arise relating to their duty to the State 
and to their employers which demand discussion. The State 
says, through Dr. Addison, that it will meet representative 
persons, and the Whitley Committee recommend that all 
questions as between employers and employed should be dealt 
with by the Joint Standing Industrial Councils already referred 
to, or by the kindred District Councils or Works Committees. 
For both purposes, therefore, if they wish to be heard at all, 
technical staffs must organise. Paragraph 23 of the Whitley 
Interim Report states, as the considered opinion of the Com- 
mittee, that ~“ an essential condition of securing a permanent 
improvement in the relations between employers and employed 
is that there should be adequate organisation on the part of 
both employers and workpeople. The proposals outlined for 
joint co-operation throughout the several industries depend 
for their ultimate success upon there being such organisation 
on both sides; and such organisation is necessary also to 
provide means whereby the arrangements and agreements made 
for the industry may be effectively carried out.” 

But we must go a step further. The Reconstruction Com- 
mittee addressed questions to the Sub-committee “ to make 
clear certain points which appeared to call for further elucida- 
tion,” and the answer to question 3 is: “ It is intended that 
the Councils should be composed only of representatives of 
Trade Unions and Employers’ Associations, and that new 
organisations should be admitted only with the approval 
of the particular side of the Council of which the organisation 
would form a part.” It appears, therefore, that not only must 
technical staffs organise in order to obtain Government 
recognition in any question which may arise, but they must 
also organise on trade union lines before they can have the 


least chance of representation on Whitley Councils, which 


will continually be discussing matters vitally affecting the 
conditions of their work and their relations to their fellow- 
workers and employers. © That is to say, unless they form trade 
unions, they will practically be left out in the cold in a matter - 
where it is of first importance to themselves, and perhaps not 
also without ifhportance to others, that they should be right 
inside and on the spot. Nor must there be undue delay, for 
the answer quoted above indicates that existing organisations 
will probably have a preferential position, ‘and will be more 
readily admitted to Councils than those formed later. 

A frank word of warning is here necessary. The past 
history of trade unions has left behind a feeling that they are 
out to tyrannise, to strike, and to fight. This may be true, 
and there is much to excuse their attitude, for they have had 
much. to win, and a hard place to rise from., Shall we not 
hope, however, that in spite of present unrest a better spirit 
may prevail even amongst the older trade unions ? But this 
fact of the past has made men in responsible positions shrink 
from the idea of joining a trade union, for they feel that hy 
so doing they may be committed to a purely aggressive policy, 
t® an idea of grabbing as much, and giving as little, as they 
can, and to the necessity of having their relations with their 
employers upset at the whim of a small percentage of their 
fellow-members. The Committee have evidently felt the 
need of referring to the point, for they say: “It has been 
suggested that means must be devised to safeguard the interests 
of the community against possible action of an anti-social~ 
character on the part of the Councils. We have, however, 
here assumed that the Councils, in their work of promoting 
the interests of their own industries, will have regard for the ` 
national interest.” Members of technical staffs in responsible 
positions, especially if they have had workshop experience 
before being associated more or less closely with the manage- 
ment, would probably better than anyone else appreciate the 
point of view of both sides, and would thus be amongst the 
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most valuable members of the Council. For the sake of others, 
therefore, as well as for their own sake, it 1s clearly the duty 
of technical and administrative staffs to organise on trade 
union lines ; and it is to be hoped that by doing so they may 
inaugurate a milder, yet not less effective. era in trade 
unionism, and by their actions remove the stigma which 
may at present be causing individuals amongst them to 
hesitate about joining any such organisation. A modification 
of this sort would clearly react beneficially as far as the 
general relations between employers’ associations and trade 
unions are concerned. and the whole scheme is so much in the 
interests of the community at large that no one can afford to 
neglect it. oe 

It is true that, even if such trade unions be not formed, 
technical workers might, as an act of grace on the part of the 
Joint Industrial Council, be granted representation, should 
the Council decide in this sense, but there is no guarantee that 
any such course would be taken. It is also recognised that 
it may be desirable for the Councils to co-opt, in an advisory 
capacity, persons having special knowledge, who are not 
members by any right of their own. But that does not meet 
the point that it is absolutely necessary to have some say in 
the general deliberations of the Councils as they affect the 
social and financial status of individuals and bodies, quite 
apart from any advantage the Council might obtain from the 
technical knowledge ‘of co-opted persons, -and a further argu- 
ment for the immediate formation of trade unions of technical 
and scientific workers is here presented. 

It must be clearly realised that the formation of a trade 
union by technical staffs does not necessarily mean that that 
union can claim, as its resulting right, direct representation 
on a Council, and it will probably be found that small unions 
must work together and nominate a joint representative. It 
is very obvious from this that any trade union which may 
be formed should be as strong numerically and in the standing 
of its members in the industry as can possibly be arranged. 
Whether it is desirable to have a union for each branch of 
engineering, electrical, mechanical, civil, and so on, with a 
federation for joint action and a joint council, or to have 
one union essentially for all, with sectional committees for 
the various divisions of the industry, is a very important 
problem, but one not vital to the general principle, except in 
so far as its solution may be determined by this very question 
of the strength of union which is required to secure adequate 
representation. It would appear likely that et least federa- 
tion, if not actual amalgamation, will be necessary for this 
purpose, and it is obviously suitable that the joint repre- 
sentation should be of bodies of persons having at least this 
in common that they are all composed of technical or ad- 
ministrative stafis of some sort of engineering ‘enterprises. 
Moreover, if a united front can be presented, it is likely that 
the organisation will gain the respect of the other parties in 
the Council the more readily, and it is obvious that cordial 
relations with fellow-members will be most important in 
obtaining sympathetic consideration of points directly affecting 
technical staffs. It is felt that the real motive behind the 
new unions has only to be carefully and fully explained to the 
other sections of the industry, already organised, by way of 
educating them up to an appreciation of the new conditions 
that have been created, to gain immediate and full sympathy. 

A matter for settlement is how far the proposed unions 
should be associated with the scientific institutions connected 
with the various industries. Out of several associations 
already formed, or in process of formation, one, as has been 
publicly reported, has already agreed to discuss its rules with 
the Institution of Electrical Engineers, with a view to working 
not under the control of the Inst itution—which would probably 
be a position the Institution has no power to accept—but 
with the support of the Institution, which it already appears 
is likely to be a very valuable aid in establishing the status 
of the association amongst other kindred associations. Unless 
the various Institutions are prepared to federate for the 
purpose of recognising a union embracing all branches of 
engineering, the union, if a general one of this sort, would 
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need to be gectionalised as has been already indicated, if it 
desired to act with the Institutions; but this is a matter 
which need not be further considered in these general notes. 
The only serious difficulty that occurs to one about establishing 
relations with the Institutions is that amongst their members, 
as also on their Councils, there ere employers as well as 
employed, and it might prove to be undesirable to give a 
promiscuous body the opportunity of minutely considering 
the rules of an organisation purely of employed persons with 
whom certain members, being employers, might conceivably 
at some time or another find themselves at variance in opinion 
on important points. As members of the Institution, without 
the faintest trace of any ulterior motives, they would have the 
right to acquire certain confidéntial information which it 
might subsequently appear was a right disadvantageous to 
the best interests of all concerned. This difficulty is one for 
careful consideration, and, so far, one has ‘not seen the way 
to a solution. It has already been publicly announced, with 
regard to the Institution of Electrical Engineers, that the 
Council has decided that the registration as a trade union of 
an association under its auspices should not be objected to. 
This recognition of the cardinal principle is of great importance 
and opens up the way to a friendly discussion of other, and 
perhaps minor, possible difficulties. 

From the point of view of the technical and administrative 
staffs themselves, there are difficulties in the working of trade 
unions which will require patience and tact for their settle- 
ment. One of them is that the membership, if it is to be 
comprehensive, will include many grades of workers, judged 
from the standpoint of salary. While it will always be highly 
inadvisable, if not actually impossible, to deal with the salaries 
of the more highly paid officials, except as an individual and 


- personal matter between themselves and their employers, one 


of the objects of the organisation will no doubt be the im- 
provement of the financial position of its lowest paid members. 
Heads of departments, themselves employees, may find them- 
selves in a difficulty between an attempt to work their depart- 
ments as economically as possible and a desire to give better 
conditions to their junipr assistants. This is an undoubted 
difficulty which must simply be faced; and will be best met by 
full and frank consideration of the whole subject between the 
representatives of the parties concerned, provided the trade 
unions by their general attitude indicate that, realising that 
they are, perhaps for the first time, seriously in a position to 
meet their emplovers on general questions, and that they are 
fairly and ably represented on their side. they will loyally abide 
by the decision, hoping that, even if they do not at once get 
all their points conceded, further educacion of employers-will 
make them see that brains are worth as much in engineering 
as in medicine or law or elsewhere, and that if thev accept 
the services of a man whom the community has thought fit to 
be allowed to live, it is for them to be the channel of the means 
to let the man live decently in return for his services, through 
them, to the community. Much can:be done by careful 
selection of staffs by those responsible. An extraordinary 
example, taken from the workshop, is quoted in a recently 
published review of a book on “ Present-day Applications of 
Psychology." “In a bicycle-ball factory, where only the 
most suitable workers were employed, 35 girls could do the 
work of the previous 120. Their hours were reduced. They 
had two days’ holiday a month. Their wages were increased 
by nearly 100 per cent. In this wav the accuracy of the work 
was increased by two-thirds, and there’ was a large decrease 
in the cost of production of the balls.” And the same sort 
of thing could undoubtedly be done in the office. 

Finally, this whole matter is but a small part of all that has 
to be done. It is reasonably certain, from hints which have 
been allowed to leak through, that Germany is alive to the 
possibilities of after-war trade, and if we are to hold our own 
against competition from our present enemies, and perhaps 
from unexpected as well as from expected quarters, we must 
manage to become fully awake, and never sink back into the 
sloth that was allowing Germany to gain the whole world so 
definitely that in a few years she would have had that supre- 
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macy by penetration which she impatiently snatched at by 
war, and looks like losing now if we can but endure.- What 
one advocates by all this is not mere self-sceking, for self- 
seeking is vain, except it be permeated with the desire to 
improve the whole through the improvement of the individual. 
As in so many other relations of life, now is the accepted time, 
and the object of these notes is to arouse the interest in a 
question, small but vital, of one and another, here and there, 


4 


ty or, 


R ’ 

Science and 

Last year, in speaking to you of science and its functions, I en- 
deavoured, by means of a rapid sketch of its origins and its progress 
in the past, and its scope and effects in the present, to show the 
’ value of science to mankind. This year I propose to consider some 
aspects of science and the future. A matter which we now sce 
constantly referred to is what is known as reconstruction. Un- 
doubtedly the war has been responsible for an enormous amount of 
destruction of capital; but capital does not merely consist of gold 
and silver, of bricks and mortar, of furniture and fitments, or even 
of railways, steamships and machinery—mostly things that in pro- 
cess of time fall into decay ; but also of scientific knowledge. For 
thousands of years the manual labourer has been at work, and untold 
have been the products of his toil. 
however, have come down to the present day ? But the products 
of the mind endure, and all our industries, all our arte‘and crafts, and 
all our sciences have their roots in the distant past. Little of the 
capital of the world is really due to mere handiwork, however 
skilled, and.rather to the mental efforts and. discoveries of excep- 
tional men. Thus our greatest asset, the vast store of knowledge 
that Science has gathered together, for us the heirs of all the ages, 
is still intact. 

The devastation due to the war will in time be repaired, but itis 
otherwise with the general future. It is stated in no less reliablea 


handbook than ‘‘ Whitaker’s Almanack,” that “it has been esti- . 


mated that the earth can maintain a population of 6,000,000,000 
- gouls, a total which will be reached about a.D. 2100 at the present 
‘rate of increase.” The shortage of the necessaries of life and of 
civilisation with the increase of the population of the world, can 
only be met by new achievements in the way of scientific discovery 
and invention, and by improved and more scientific organisation. 
As time goes on all industries tend to become more elaborate, and 
more dependent for success upon skilful management of the specially 
trained. The modern world has no room for antiquated and un- 
scientific methods. Manufacturers should be able to look for assis- 
tance from the Government of the country. Much in this direction 


is already under way. The National Physical Laboratory and the ® 


Advisory Council are doing great work. Much has been said of the 
incredible: things accomplished during the war in the munition 
factories and other works conducted by the State. But it should be 
remembered that the cost has been prodigious and also the waste. 
It has been suggested that the great key-industries should be placed 
under Government control. 
done. By all means let there be Government assistance, but the 
less Government control the better. — 

Now to turn to a different subject. Signs are now not wanting 
that at length the claims of Science in education are beginning to be 
recognised. By all means let us have a few great classicists, just 
as we have a few real poets. Nor do I deprecate the teaching of 
history or of foreign languages, and especially of our own. But the 
claims of science must not be neglected. What is necessary is the 
teaching of the groundwork, and then opportunity for expansion. 
We know instances of great scientists who were self-taught, but we 
know nothing of the others who might have been their equals had 
they ever, by a little rudimentary teaching, been started on the 
scientific road. As has been well said, “‘ The literature of Science 
might have been quite different if Faraday had missed the unique 
opportunity afforded him by Davy at the Royal Institution. How 
many Faradays have remained mute and inglorious because doors 
were closed ? ” l 

There is one method of acquiring a scientific education to which 
not nearly enough attention is paid, the private reading of technical 
books and of periodic scientific literature. Many of our leading 
scientific men have owed their education almost entirely to this 
method. Yet most of the large scientitic libraries such as are 
possessed by the various engineering institutions and other scientific 


* Abstract of the address of the chairman, Mr. A. A. Campbell Swinton, 
F.R.S., delivered before the Royal Society of Arts. 
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How many of these products, . 


It is to be hoped that this will not be. 
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who may not yet have realised that to put off till to-morrow 
is to play the sluggard’s part. As the door turneth upon its 
hinges so doth the sluggard upon his bed. Yet a little sleep, 
a little slumber, a little folding of the hands to sleep. So shall 
thy poverty come as a robber, and thy want as an armed man ; 
and thy last state shall be even worse than thy first. 

He that hath ears to hear. let him hear. Take no risks, but ’ 
do it now. 


the Future. 


societies are only accessible ‘to’ their members; moreover, such 
libraries only exist in London and in afew large towns. These 
libraries should be kept open on Saturday afternoons and in the 
evenings. ‘What I am anxious particularly to put forward is 
the desirability of the establishment of lending libraries from which 
all the latest scientific works could be obtained under suitable: 
arrangements. It is impossible also to exaggerate the utility of 
public or semi-public lectures on scientific and technical subjects 
in spreading knowledge in these subjects and stimulating curiosity, 
thought, and also invention. The importance of provoking an 
interest in scientific subjects is paramount, and once the interest 
is created those interested can follow matters up in particular spheres 
by special reading. What is wanted is to awaken a taste for scientific 
literature, as a preliminary to the pursuit of the fairy tales of scientific 
discovery and invention. 

There is æ fallacious notion abroad that practically all great 
scientific work has been done by the poor. In the literature of 
industry we frequently come across accounts of the poor inventor 
who, though almost starving, by supér-human endurance and 
perseverance eventually achieves success. We hear nothing, how- 
ever, of the countless others in whose cases, ‘* Chill penury repressed 
their noble rage, and froze the genial current of the soul.” 

Just as John Stuart Mill feared that the limited number of notes 
in the audible musical scale would in time lead to the exhaustion of 
all possible melodies, so there have been those who have thought 
that scientific discovery would before long come to a stop owing to 

he dearth of subject-matter and to the limitations of the human 
intellect. Nothing could be more erroneous than this idea in 
respect to science, for every new discovery and invention opens up 
the path for others, and thus the scientific horizon surely widens year 
by year. In the comparatively new fields of radio-activity, electro- 
magnetic radiation, synthetic chemistry, chemical catalysis, electrical 
osmosis, photo-electricity, and corpuscular matter, to mention at 
random only a few of those that readily occur to one, the prospect 
seems practically illimitable. In regard to inventions and the 
science that is applied to utilitarian uses, is the case in any wise 
different. The petrol engine, originally invented, for propelling 
boats and later adapted to driving land vehicles, has rendered 
possible the conquest of the air by the aeroplane, as also the depths 
of the sea by the deadly submarine. Bell’s telephone, which, as 
originally produced, was intended for transmitting speech, is now 
used for receiving the inarticulate signals of wireless telegraphy. 
Photography and its sensitive plates and papers are now applied in 


- radiography and in other directions of which the original photo- 


graphic inventors never dreamed.: The vacuum jacket, invented 
by Sir James Dewar for keeping liquid air cold, is used to-day for 
keeping things hot. Radium, originally only a scientific curiosity, 
has.many applications in medicine, and is now used to illuminate 
watches and instrument dials so that they can be read in the dark. 
During the past five years the improvements made in wireless 
telegraphy, and also in wireless telephony, have been very important, 
but as yet it is not admissible to discuss them. One matter, however, 
is within public knowledge, and that is the increased and still in- 
creasing amount of news that we get in the papers that appears 
under the heading of ‘* Per Wireless Press.” In London tape and 
column-printing telegraph instruments operated by wire, that record 
sporting, parliamentary and general news, have long been familiar 
objects in clubs and hotels. There is no reason at all w hy similar 
printing instruments should not be operated by wireless means, not 
only in London and other large cities, but throughout the country, 
or even throughout the world. Some regulations would be necessary 
to prevent interference, and as wireless waves recognise no inter- 
national boundaries, they would have to be universal. Thus arises 
a fitting opportunity for the League of Nations: 

Great things are at present being foretold as to the marvels that 
we are to see in the way of the cheap electric distribution of energy 
throughout the whole country from a small number of giant gene- 
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rating stations. Great improvement over our present parochial 
methods is no doubt possible, but let us not be too sanguine. The 
limits of economical generation and distribution are already being 
reached, and there is also the question of material for the distribution 
conductors. Excepting silver, which of course is out of the question, 
pure copper is the best electrical conductor we know of, and the 
‘amount of copper in the world is hmited. So far as we at present 
know, all alloys have a worse and not a better conductivity than 
their elementary constituents. No one, however, knows what im- 
provement is yet to be obtained in the conductivity of metals by 
further purification, and especially by freeing them entirely from 
occluded gases. It would also be rash to deny too absolutely the 
possibility of the wireless transmission of electric energy in bulk. 
By far the most important requirement of mankind is energy in 
its various forms. Nearly all our energy comes to us directly from 
the sun, though some portion is derived from the internal heat of 
the earth and from ‘terrestrial and lunar rotations. The earth 
receives a total of some 200 billion horse-power, or on the average 
some 4,000,000 11.P. per square mile of that portion of the earth’s 
surface that is exposed not too obliquely to the sun’s rays. Apart 
from the direct heat we get daily from the sun, our main source of 
energy is, of course, coal. We must bear in mind that the amount 
of coal in the world is strictly limited. Many estimates have been 
made of its duration. Anyway it runs into 500 or 600 years for this 
country, and perhaps nearly 10 times as long for the whole earth. 
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Sooner or later, however, it will: be all used up, and mankind will 
have to depend on the sun’s actual daily supply. Unfortunately 
‘we have discovered nothing better than the heat engine for turning 
coal and oil into mechanical work. Primary batteries and thermo- 
piles and similar devices for developing other sources of energy have 
proved disappointing in this respect, though there is room for 
research in regard to combinations of new alloys at low temperatures 
with the latter. Economy in the consumption of coal is therefore 
a matter of great importance. 

The importance of utilising the vater power on the earth as a 
means of saving the consumption 
nised, anf is receiving the attention of the Governments of this and 
other countries. The amount is, however, insufficient to take the 
place of coal. There is also'the internal heat of the earth, which is 
actually at present being utilised near Volterra in Italy, where 
volcanic steam issuing from the ground is being successfully applied 
to work two 5,000-H.p. turbines. Apparently the older oil-fields of 
the United States already show signs of becoming exhausted. 

When therefore the coal is exhausted it would seem that, in the 
main, resource will have to be had to the enormous flood of solar 
radiant energy that is continually falling on the earth, and the 
problem is how this can best be utilised. Here, then, in photo- 
chemistry, perhaps in photo-electric chemistry we have probably 
the most important problem that the science of the future has got 
to solve. 


Transformer Oil. 


. By W. S. FLIGHT, A.M.I1.E.E. 
(Ccntinued from p. 638.) 
Summary.—Oils may be roughly divided into fixed oils and straight oils. The former give trouble through the formation of sludge. 


The latter are much more free from this defect. 
gravity, dielectric strength and other properties. 


For use in transformers it is necessary to take into account viscosity, specific 
Examples are given of the variation of specific gravity and viscosity, and the 
methods of determining the latter are stated. Flash point is also another important property that must be stated. 


In specifying 


dielectric strength, great care must be taken that the presence of moisture does not enter into the figure, and in practical use 
care must be taken that the oil does not take up moisture. The carrying out of dielectric strength tests is described, and the 
effect of dirt, air and circulation of the oilis considered on the results obtained. The author then discusses the formation of sludge 


and the practical methods of preventing it. 


FLASH Point. 


This is defined as the temperature to which the oil must be 
` heated in order to give off vapours, which when mixed with 
air produce an explosive mixture. This does not mean that 
at this temperature the oil will take fire spontaneously, but 
that provided sufficient energy is supplied from an external 
source, the vapour will ignite but will not ignite the oil. 


4 FIRE POINT. 


-Is the temperature at which sufficient vapour is given off 
by the oil to burn continuously when once the process has 
been started by energy from some external source, such as a 
flame or spark. A great deal of uncertainty exists as to what 
is the lowest limit of flash and fire point that can be per- 
mitted in an oil intended for use in a transformer. On. the 
one hand it is found that certain manufactures of trans- 
formers supply an oil having a flash-point of only 185°C., and, 
on the other hand, customers’ specifications often call for a 
flash point not less than 170°C. The reason for the latter 
high figure is probably due to the belief that the higher the 
flash point the less the danger of fire. In this connection it 
must be remembered that all oils will burn when placed in a 
flame, so should the building in which the transformers are 
located take fire it would not matter whether the flash point 
of the oil was 130°C. or 170°C. Obviously the flash point 
should be such that no vapours are given off by the oil at the 
operating temperature of the transformer. As the latter 
never exceed 100°C., there is no reason from this point of 
view why the flash point should be higher than, say, 110°C. 
It has been found, however, that in the course of time small 
quantities of vapour may accumulate above the surface of 
the oil at a temperature of 5 deg. or 10 deg. below the tem- 
perature at which’the vapour first flashes on the compara- 
tively rapidly conducted flash point test. l 

To make due allowance for this fact the flash point of the 
oil Should not be less than 130°C. It the flash point was below 


Lastly, minor tests are described, such as the iodine value, acidity, evaporation, 
sulphur, &c. 


this temperature and the transformer was run at its full 
output, there would be a danger of vapours accumulating 
inside the transformer tank, in the space between the sur- 
face of the oil and the cover. These vapours, if they hap- 
pened to be mixed with the required quantity of air, could 
cause an explosion sufficient to burst the tank. The explo- 


o sion might be started by arcing due to a bad contact or by a 


static discharge from the leads inside the tank above the 
surface of the oil. ha | 
The reason for the choice of an oil having a flash point as 
low as is consistent with safety is due to the fact that as a 
rule a low flash point is also accompanied by a low viscosity 
-and also by a high dielectric strength. ~ 
These two latter characteristics are of such importance in 
the selection of an oil for transformer work that it has now 
become fairly standard practice to accept a flash point of 
150°C. to 160°C. as being entirely satisfactory for all ordinary 
transformers p 
Table V. gives the flash point, viscosity and gravity of a 
number of transformer oils obtained from different parts of 
the world, and clearly illustrates the variations met with in 
the selection of the most suitable oil for use in a transformer. 


- Table V. 
Flash point, Viscosity at 15-5°C. Specific gravity 
Sample. orc. (Redwood). Pat 15-5°C. 
We onion 152 26-7 0-859 
B oins 153 350 0:867 
O eccshsneye 160 19°0 0-854 
D -xixeSuersex 166 26:2 0-848 
By. abusers ' 167 83°0 0-882 
| eae ener 169 88:0 0-884 
Ge Xenesre. 171 _ 300 0-855 
| 9 Serene 173 31:0 0:850 
| renee 176 152°0 0-889 
A EEE ETA 178 31:0 0-856 
K 182 35-4 0-856 
L 186 51-5 0-861 


coal is now thoroughly recog- - 


DECEMBER 6, 1918. 


As in the case of viscometers, a number of instruments 
have been designed for testing the flash and fire point of oils. 
All of these can be classed a. either open cup or closed cup. 
In the former the liquid to be tested is placed in an open 
vessel, and the flame passed over the surface af a definite 
distance from it. In the closed cup testing, the cup is about 
half filled with oil and the flame applied at intervals through 
e trap door in the lid. 

Due to the small amount of air and consequently the smaller 
amount of gas required to produce a mixture that will ignite, 
the closed test invariably shows a lower flash point than an 
open cup test. Variations also-oceur in the use of the same 
instrument unless special attention is given to a number of 
precautions that have to be observed in making the test—/.e.,* 
such as correct length of flame, rate of heating, &e. Provided 
the tests are cerried out in line witlt the conditions which have 
been standardised for each instrument, consistent results can 
be obtained. It is always necessary, however, in giving the 
results of flash tests to name the apparatus m which the test 
was made. — _ 


The flash point tester mostly used in this country and 4n 


the Continent for transformer and lubricating oils is the Pensky- 
Marten enclosed tester. In America the instruments mostly 
used are the New York State closed cup, the Cleveland open 
cup, and the Pensky-Marten closed cup. Due to the figures 
obtained in each tester depending on so many conditions 
it is not possible to accurately compare the results obtained in 
one tester with results obtained in another type of tester. 
For commercial worR it is usually suticiently accurate to 
compare fash points determined by any of the standard closed 
cup testers. 

It will be noticed that in the above remark., little reference 
has been made to fire point ; the reason for this is due to the 
faęt that in a pure straight oil the fire point is always found 
to be from 20°C. to 30°C. above the flash point. Thus bv 
fixing the flash point, the fire point becomes fixed as well. 
For this reason, it is now usual in test results to state the flash 
point only. 

DIELECTRIC STRENGTH. 


In the early days of the oil-immersed transformer, attempts 
were made to use some of the fixed oils, such as resin oil, 
linseed oil, cotton-seed oil; because it was found that these 
oils had a higher dielectric strength than the straight oils at 
that time on the market. It was soon found, however, that 
the fixed oils gave trouble in the transformers due to the 


formation of carbonaceous deposits, and about the same time’ 


it was found that straight oils free from impurities and all 
traces of moisture, had as high dielectric strength as the fixed 
oils. As the latter are not so liable to form deposits and are 
cheaper, their use has continued ever since. It has been 
found that the voltage at which a definite thickness of oil 
will break down depends more upon the amount of moisture and 
other impurities in the oil than upon the type or nature of the 
oil. When tests are carried out on clean moisture-free oils, 
It is found that those having a low viscosity usually have a 
higher dielectric strength than those of higher viscosity. To 
illustrate this, results of tests on three samples of transformer 
oil are given in Table VI. :— 


Table VI. 
` : Flash, 5i f Diclectric strength 
Sample. Eo at Penskv- he (} in. diam. spheres, 
yen S | Martin. iheeweo"): 0-15 in. gap). 
s erseseeed 0-860 171°C. | 26 at 20°C. 30.000 
ge 0-833 134°C. 12 at 20°C. 35,000 
ORES 0-830 | 128°C. 10 at 20°C. 45,000 


In order to obfain breakdown voltages as high as these 
5lven above, it is essential that all the moisture be removed 
from the oil; the presence of 0-025 per cent. moisture in the 
oil may cause a reduction in dielectric strength of as much as 

~ per cent. Although oil and water cannot, as a rule, be 
Mixed, there is.every reason to believe that oil has the power 


of dissolving a definite quantity of moisture. If perfectly 


- * See Qil Analysis,” by A. H. Gill, page 12 of 6d. edition. 


THE ELECTRICIAN. 


665 


moisture-free oil be left exposed to the air of an ordinary 
room for two or three days, it is found that- the dielectric 
strength will gradually drop until it reaches a fairly constant 
value. To ascertain how much of this reduction is due to 
moisture and how much due to dust, a similar vessel con- 
taining an equal quantity of the moisture-free oil should be 
placed in the same part of the room, and kept at a temperature 
of 70°C. to 80°C. When kept at this temperature it is found 
that the oil does not absorb any moisture from the atmo- 
sphere; the quantity of moisture taken up by the cold ‘oil 
will depend upon the humidity of the atmosphere, the vala- 
tion in temperature, ang other factors. In a normal atmo- 
sphere the oil does not reach its moisture saturation point ; 
if further moisture is added by shaking up with a few drops 
of water or blowing steam into the oil, and the oil and water 
allowed to separate, it is found that the dielectric strength of 
the oil is still further reduced. [f the oil and water are shaken 
before test, and not allowed to separate a slightly lower figue 


is obtained. Plotting dielectric strength against moisture’ 


the curve is apparently of the shape shown in Fig. 5; no 
numerical values are given on account of the extreme difti- 
culty of accurately determining the small quantities of mois- 
ture in the oil. ; 

From the above it is seen that the dielectric strength of an 
oil depends largely upon the quantity of moisture in the oil, 


Dielectric Strength of the Oil. 


; Per Cent of Moisture in the Oil. 


Fic. 5.— CURVE SHOWING EFFECT OF MOISTURE ON DIELECTRIC 


STRENGTH OF OIL. 


\ 


and for this reason test results upon a sample of transformer 
oil often contain no dielectric strength test, since it is found 
that, provided the oil is a pure straight oil of the necessary 
flash point and viscosity, it will be a good insulator when 
freed from moisture. Dielectric strength tests are, however, 
most important when samples are taken fiom a consignment 
of the oil of a grade that has been approved for use in trans- 
formers. In order to ensure that oils supplied as trans- 
former oils are as free from moisture as it is possible to obtain 
them on, a commercial scale, the oil companies take special 
precautions to dry the oil, and also the steel drums. If this is 
properly tarried out and the seal at the bung made with a 
lead washer, there is no danger of moisture entering the oil 
under reasonable treatment. There are two conditions that 
should be always guarded against as far as possible :— 


(u) The drums of oil should be stored under cover, and not 
exposed to the sun, rain‘or snow. 

(b) The storage should be made frost-proof.. It has been 
found that moisture-free oil in properly sealed steel drums 
will absorb moisture if the temperature drops below 0°C. 
This is apparently due to a re-arrangement of the molecules 
of the metal, the same phenomena that causes metals to sweat 
when heated. 

These elaborate and expensive drying requirements are not 
necessary if the oil is to be used for the purpose of lubrication, 
and consequently when sold for the latter purpose, they can be 
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marketed at a cheaper rate. The requirements of the two 
classes of oil in this respect is reflected in the drums, it being 
standard practice to put transformer oils into steel drums 
whilst wooden drums are satisfactory for most lubricating 
oils. 

As moisture-free oil quickly takes up small quantities of 
moisture upon exposure to the atmosphere it is not reason- 
able to expect the dielectric strength of a bulk consignment 
of oil to show as high a figure as can be obtained upon a small 
sample specially dried in the laboratory. It is still the prac- 
tice of certain firms to quote figures for the dielectric strength 
of a transformer oil which are so high that they have obviously 
been obtained upon specially prepared samples. As this 
special treatment can very seldom be given to the large quan- 
tity of oil required for filling the transformers, it is far better to 
fix on a reasonably high dielectric strength and specify that 
tests must be taken on samples drawn direct from the drums 
_and tested without any previous drying or filtering. -In 
taking these samples it is of the utmost importance that all 
vessels used for handling the oil be perfectly clean and free from 
- moisture ; as an extra precaution, each vessel should be well 
swilled round with the oil, and that lot discarded before the 
actual test sample is taken. 


Unfortunately, there is not as yet in any country a definitely 


recognised. standard test apparatus for determining the 
dielectric strength of oils. In some instruments for this pur- 
pose the gap is arranged horizontally, as (a), Fig. 6, and in 


f 
Fic. 6.—ARRANGEMENT OF ELECTRODES FOR DIELECTRIC STRENGTH 
l TESTS. 


others vertically (b). The latter arrangement has been found 
most satisfactory as it is easier to’ reset, and does not require 
such a large volun e of oil. The chief difficulty with this type 
of tester has been the difficulty of cleaning the glass vessel and 
the bottom electrode after each test ; an ingenious method of 
overcoming this defect, is to have a ground glass flange on the 
bottom of the glass oil container, and stand this on a smooth 
brass plate. | : 

The electrodes mostly used for commercial oll testa are 
either needle points or 4 in. diameter spheres, and the gaps 
specified range from 0-040 in. to 0-20in. When one realises 
that for each length of gap and for each shape of electrode, 
the same oil will give a different breakdown figure, the need 
for the adoption of some definite standard is at once clear. 


It is suggested that probably ‘the most suitable standard ` 


would be found to be electrodes of 4$in. diameter spheres 
(12-7 mm.) and a gap of 0:10, (2:5 mm.). To obtain break- 
downs under these conditions à transformer giving a maximum 
voltage of 20.000 would be suitable and such a transformer 
could be built having a capacity of about 5 k.v.a. 

In obtaining -the dielectric strength of an oil, special pre- 
cautions have to be taken in order that true and consistent 
results may be obtained ; some of the factors not previously 
referred to, which influence the results obtained, are the 
following :— | 

(a) Dirt, Dust, &c.—Although the oil may be free from 
moisture it will show a low breakdown if it contains any quan- 


THE ELECTRICIAN. 


DE“EMBER 6, 1918. 


tity of solid matter in suspension. When an electrical stress 
is maintained between two points in the oil there is always a 
tendency for any foreign particles in the oil to line themselves 
up along the lines of stress, and thus bridge across the gap. 
This is often manifested during the test by a few single sparks 
passing between the electrodes when about three-quarters of 
the ultimate breakdown voltage has been applied. These 
pilot spai:ks, as they have been called. are never experienced 
when testing clean moisture-fiee oil. and may be caused by 
either dirt or moisture in the oil. As the presence of dirt is 
almost as'/detrimental as that of moisture, attention should be 
given to this in obtaining samples from a barrel, and the sample 
should always be taken by means of a small diameter vessel 
with a suitable handle, which can be lowered through the 
bung hole in the side of the barrel. Before taking the sample. 
out, the bairel should be rolled over several times to thoroughly 
mix up any sediment which may have settled to the bottom. 


(b) Air.—Air bubbles in the oil have a similar effect to 
dirt and moisture ; on accaunt of the specific inductive capa- 
city being less than that of the oil, they are drawn into the 
strongest part of the field, and thus reduce the effective thick- 
ness of oil in the gap. To mini mise the effect of air the follow- 
ing precautions shouldbe taken:— ` 


1. The test cup should be swilled round with some of the oil 
to form a film of oil on the inside. 

2. The test sample should be poured down e glass rod into 
the cup. $ 

3. The electrode should be painted with a camel’s-hair 
brush dipped in a sample of the oil. 


(c) Circulation of the Oil.—Commercial transformer oil 
taken direct from the barrel always contains a certain quan- 
tity of moisture and dirt, and as previously mentioned the 
breakdown voltage largely depends upon the lining up of thtse 
impurities in the gap. The voltage at which this can take 
place depends not only upon the quantity of the impurities, 
but also upon the resistance which is offered to their forming 
into definite lines. Consider the case of voltage applied to a 
needle gap; most of the stress is concentrated on two small 
portions of the gap near the points, and this sets up a very 
vigorous circulation of the oil in a plane at right angles to the 
gap. The result is that many of the particles of foreign matter 
which are attracted into the gap are carried out again before 
they have time to arrange themselves along the lines of stress. 
The effect of this circulation causes the breakdown voltage of 
ordinary transformer oil to be greater when tested between 
needle points than between } in. diameter spheres, the circu- 
lation in the latter case being much less than in the former. 
From the shape of the electric field between spheres as com- 
pared with that between points, it would be expected that the 
maximum potential gradient for a given applied voltage would 
be greater for points than for spheres, or, in other words, that a 
gap of given length would break down at a lower voltage with 
points than with spheres. This is found to be the case with 
solid dielectrics and would probably be obtained on oil 
if perfectly free from all impurities. Table VII. gives test 
results which illustrate the above points :— 


` 
, 


Table VII. 
. 3 B.D.V. | B.D. V. 
Material. Thickness. Points. | $in. diam. spheres. 
Transformer oil ...... 0-10 in. 16,000 | 9,200 
16,000 


Solid insulation ...... 


0-10 in. 24,300 


In addition to masking the true effect of the shape of the 
electrodes, the circulation of the oil across the gap is probably 
the cause of oils of lower viscosity showim®a higher dielectric 
strength than thicker oils. It may also offer an explanation 
of the fact that when tested hot, oils show a higher dielectric 
strength than when tested cold, the lowering of the viscosity 
at higher temperatures resulting in a more rapid circulation 
of the oil. In oil immersed transformers the circulation of the 
oil due to convection currents acts to advantage in preventing 
impurities from lining up. The stress between live parts and 
earthed parts is not usually high enough to cause any lining up. 
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except when a large quantity of water has got into the t-ans- 
former tank, or the oil has become heavily loaded with dust 
or carbonised oil. ; 

(d) Sparking through the Oil.—li after taking one break- 
down on a sample of oil, a second breakdown is taken on the 
same lot of oil, it will usually be found that the second breek- 
down is at a higher figure than the first. Ii a third breakdown 
is taken this may be higher still. This is probably due to a 
quantity of the moisture in the oil beirg drawn into the gap 
and decomposed by the heat of the arc; as the oxygen and 
hydrogen are carried off in the decomposed gases from the oil 
they have no chance to recombine. When the second break- 
down took place there would be less moisture in the oil and 
consequently puncture would take place at a higher voltage.. 
By specifying that the dielectric strength shall be taken as the 
average of 10 breakdowns all taken on the same lot of oil, it is 
possible to obtain a higher dielectric strength than if the first 
breakdown only wes considered. This has often been done by 
those who wish for commercial reasons to obtain as high a 
dielectric strength as possible. 
ever, artificial, because in practice it is the minimum dielectric 
strength that determines the factor of safety of the apparatus. 

The most delicate method of detecting the presence of 
moisture in transformer oil is by means of a dielectric strength 
test. When, however, there are not the necessary facilities 
for making this test, the simplest and most reliable test is to 
heat a3 in. iron nail to a dull red, and to slowly immerse 
in a small sample of the oil. If there is any trace of moisture 
in the oil, a sharp crackling noise will be heard quite distinct 
from the spluttering of the oil. If, on making this test, there 
is any difficulty in deciding if the sound indicates moisture or 
not, a control test should be carried out with another sample 
of the oil which has been previously well shaken up with one 
or two drops of water. For the successful detection of mois- 
ture by this means it is essential that the test be carried out 
in a quiet place, as the crackling due to small percentages of 
moisture is easily masked by the sound of running machinery, 

The most usual method of removing moisture from oil is to 
maintain the oil at a temperature of 105 deg. to 110 deg. in an 
open vessel for 10 to 30 hours, the time depending upon the 
quantity of oil, the quantity of moisture to be removed and 
the area from which it can be evaporated. Of recent years, 
the heat method of removing moisture has to a large exteyt 
been replaced by the filter press method. It has been foulld 
that if oil is allowed to pass through a piece of porous paper 
that has previously been thoroughly dried in an oven, any 
moisture in the oil will be retained by the paper until the 
paper has taken up sufficient moisture to restore it to its normal 
condition. Papers under normal conditions contain from 10 
to 20 per cent. moisture. This is probably due to the affinity 
between paper and moisture being stronger than the affinity 
between oil and moisture. Filter press oil drying sets are 
now on the market, consisting of a motor driven rotary pump 

supplying a press composed of a number of individual filtering 
compartments arranged in parallel.* The sheets of paper, 
resem bling white blotting paper, after being dried in an elec- 
trically-heated oven, are immediately immersed in dry oil 
to prevent abrorption of moisture from the atmosphere, and 
are then placed in the press. Probably the great success that 
has been obtained by the filter peper press system of drying 
oil is partly due to the fect that the filter paper also removes 
all the fine paiticles of dust, dirt, &c., which may be present 
m, the oil, and which have been shown to exert a powerful 
aene upon the breakdown voltage. 

tests are taken on thẹ oil after passing through the filter it is 
usually found that the first few gallons have a dielectric 
strength from 70 to 100 per cent. higher than the inflowing 
oil. This large increase quickly drops to 40 or 50 per cent., 
and more gradually to about 10 per cent. On opening up the 
press after a run, it will be found that practically all the dirt 


* A detailed description, together with photographs of a press of this 


type was given in Vol. LXXIV., page 56 of THE ELECTRICIAN for October 
16, 1914; see also THE ELECTRICIAN, August 21, 1914, Vol. LXXIII., 
page 798. 


The results obtained are, how- - 


If dielectric strength 
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has been trapped on the outside pieces of peper, and these 
should in all cases be sciapped. An economy in papers can, 
however, be efiected by draining and re-drying the remaining 
sheets, and using them as outside sheets for other runs. One 
of the great advantages of this system of drying the oil is that 
it can be carried out on site, and when necessary without 
removing the transformer from its tank, or disturbing any of 
the electrical connections. 


(Lo be concluded.} 


a n o E ee e 
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Natural Gas Fuel in America. 


The San Joaquin Light & Power Corpn., of Fresno (Cal.), has 
recently constructed a 26-mile natural gas line to supply fuel to its 
Bakersfield steam-driven plant. The Midway Ges Company sup- 
plies the natural ges from the Midwey (Cs].) oil fields. 

The San Joequin line consists of pipe 6 in. in diameter, the joints 
of which are butt-welded by the oxyacetylene process. No flanges 
cr screw joints are used on the entire line. The ‘* Electrical World ” 
states that it is expected that approximately 6,800,000 cubic ft. of 
ges per 24 hours can be delivered at 250 lb. to 3001b. pressure 
through the 6 in. main to Bakersfield. Using an equivalent figure 
of 6,000 cubic ft. of gas to one barrel of fuel oil, there is a faving of 
over 1,100 barrels of oil per 24 hours when the pipe line is working 
at its full capacity. The battery of boilers at the Bakersfield plant 
consists of four 325 B.H.P., and eight 603 B.H.P. units. The four 
smaller ones were originally provided with gas burners, but the 
eight larger units so far have been equipped only for burning fuel oil. 
A pressure governor at the plant steps down the pressure from the 
pipe line to about 50 lb. per square inch, but this pressure is again 
reduced at the burners to from 0-75 lb. to 2 lb. per square inch. The 
oil burners have been removed, but no change in the furnace is 
required for burning gas, as it is always possible to change back to 
oil firing on a half-hour’s notice. Not only does the burning of gas 
at this plant furnish 2 good war saving measure, in thet it allows a 
considerable quantity of oil to be used for war purposes, &c., but it 
also shows a substantial financiel saving to the company. Two 
years ago fuel oil was purchased at 50 cents per barrel, but the 
price is now almost $2 per barrel. í 


Cd 
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Government Control of Industry. 


The Minister of Reconstruction (Dr. Addison) has announced, on the 
advice of the Standing Council cn Post War Priority, that the position 
as regards the supply of materials to manufacturers is such that domestio 
control can now be considerably relaxed. Orders have already been 
issued enabling manufacturers and others to vtilise for their ordin 
civil trade existing stocks of a number of raw materials hitherto con- 
trolled, and the ration of material allowed to trades for peace work has 
in many instances been largely increased. Restrictions on imports and 
exports have been relaxed in certain directions, and further concessions 
of a more comprehensive character are in contemplation. 

It is, however, important that producing capacity should be utilised 
in such a manner as to provide for the re-establishment, at the earliest 
possible moment, of the industries and shipping of the United Kingdom. 
It is also imperative that adequate provision should be made for the . 
full discharge of the obligations of this country to its Allies, particularl 
in regard tc the reconstruction of devastated areas. (Control by t 
Government of the normal relaticns of industry can only be brcught to 
an end if manufacturers and traders will endeavour during the period 
of reconstruction to regulate their order of production and distribution 
in accordance with the national needs and obligations. In the mean- 
time the Order as to Priority of March 8, 1917, will remain in operation. 
The following list indicates the classes of work to which materials ara 
prodtcing capacity set free from war work shcu’d, so far as possible, 
be devoted in the immediate future :—Maintenance, repair ard replace- 
ment cf existing machinery ard plant; maintenance, repairs ard re- 
newals for railways, tramways, canals, rords, harbours ard docks: 
shipbuilding and maintenance ard repair of merchant ships ard fishing 
vessels; manufacture of agricultural, milling, focd producing, mining 
and textile machinery, machine tools, bui’ding materials, equipment used 
in the public utility services in the United Kingdom: manufacture of 
approved orders placed by the Governments of the United Kinrdom, the 
Dominions or the Allies; manufacture of goods for export ‘subject to 
such Government regulations as may be found necessary). 

The Departments responsible for the control of supplies curing the 
war will continue to exercise such control as may lv necessary, and 
applications for priority permits, export and import licences ard other 
similar facilities should be forwa-ded to the same Departrrent ar! itherto. 
Apoplicaticns should not be addressed to the Ministry of Reconstruction 
or to the Standing Council on Post War Priority. ' 
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Trade Unions for 
Engineers. 


The present is essentially a time for organisation. A 
strong impetus has been given to the movement by the 
Whitley Report. which may be regarded as an attempt 
to attam by general agreement that which will never be 
attained by antagonism. In the past there has been a 
‘disposition on the part of emplovers to refuse recognition 
to trade unions owing to the fear, by no means unfounded, 
that the strength of trade unions might be used to the 
detriment of industry. On the other hand, it has been 
fairly proved that industrial agreements between employers 
and employed (that is, between bodies of persons as distinct 
from individuals) have been less broken where there has 
been considerable organisation. on both sides than where 
this organisation has been weak. Consequently, there is 
a good case in favour of organisation as a means of main- 
taining industrial peace. It is on these lines that we nfay 
expect employers and emploved to form Joint Industrial 
Councils and Joint Works Committees. 


When, however, we pass from general principles to the ` 


details of any such scheme, we may well ask: What is the 
employer and what is labour? From the point of view 
of the Whitley Report, employers may be considered as 
those bodies which together form an organisation for the 
protection of their interests. It is a union of bodies rather 
than a union of individuals, and these bodies are represented 
by their most responsible officials, such as directors ; or, 
when we come downto works committees, by, very possibly, 
heads of departments. On the other hand, labour is more 
easily defined as consisting of those who carry out manual 
labour and those who immediately direct such operations. 
The trade union is an organisation of such individuals. . 
Between these extremes, however, there is an important 


- body of men who are generally designated under the term 


“‘ staff.”. They include all the technical engineers, from 
draughtsmen and juniors up to the most responsible posi- 
tions, excluding, possibly, heads of departments. They 
carry out the greater part of the technical brain work of 
the undertaking. Yet what is their status? So far as 
can be gathered they have been completely forgotten in 
any scheme of joint organisation of employers and employed. 
It looks rather as if the technical engineer is regarded as 


(“neither fish, flesh, nor good red herring and is to be left 


out in the cold. Moreover, the technical man is, as a rule, 
notoriously under-paid. He may even receive less than the 
skilled worker he directs. It is, then, this general aspect 
of affairs that is leading to the trade unionism of engineers. 

In this connection we would commend to our readers 
an article by a correspondent which appears in another 
column, and in which a number of points are considered. 
It is quite clear that the Whitley Report is leading to trade 
unionism of what may be styled the “ professional classes.” 
It must be remembered, however, that the formation of 
such a trade union does not in itself entitle such a union to 
representation upon any Joint Council or Joint Committee. 
As far as can be gathered, such representation 1s limited to 
labour trade unions on the one hand and to employers’ 
organisations on the other. A trade: union of engineers 
is neither one thing nor the other, but from the very nature 
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` 
of things its sentiments should be nearer those of the 
emplover than to those of labour, for the upper grades 
may become virtually, if not actually, employers. The 
question has, of course, been raised as to whether engineers 
should join in such trade unions, There has recently been 
a broadening of the scope of trade unionism so as to embrace 
brain workers as well as manual workers, and we do not 
doubt that the A.S.E. would much prefer to see all engineers 
within its ranks rather than see separate unions: We feel, 
however, that the interests of the technical engineer cannot 
alwavs be the same as those of labour, and there 1s also the 
serious disadvantage that if an engineer joins such a union 


. he mav be forced to take action of a kind which would bé 


highly distasteful to him. 

Then there is the further question whether, if unions are to 
be formed, there should be several unions dealing with 
various branches of engineering, or a single comprehensive. 
union. As is well known the Couticil of the Institution 
of Electrical Engineers has taken steps to discourage, as 
far as possible, a multiplicity of unions, and has approved 
the E.P.E.A.. which so far has been chiefly concemed 
with the staffs of power stations. As it is quite possible 
that different branches may not have identical interests, 
it would seem that the soundest policy would be to have 
a union for each branch with a federal union for the whole. 

Having reached the conclusion that combination 1s 


- desirable, let.engineers accept the position and act with- 


out further delay. Nothing is to be gained by waiting; 
in fact quite the reverse. Our readers are aware that the 
Electrical Trades Union has already expressed the most 
active hostility to the formation of the E.P.E.A., and has 
threatened to make it impossible for any of their members 
who leave the former and join the latter to earn their 
living in the London area. Presumably this policy is to 
be adopted generally. Although we do not think it will 
prove effective, it is, nevertheless, well to bear in mind 
that any hali-hearted action would only weaken the 
postion of engineers. The present is essentially a time 
for organisation, and if the present moment is neglected 
there will be little chance of representation upon Industrial 
‘Councils, even as an act of grace. 
We think it must be recognised at the start that the 

strength of every trade union has been due ultimately to . 
the right to strike. To the engincer this is a method which 
does not appeal This is probably due to the fact that the 
power of the strike has often been used in a way which has 
been felt not to be justifiable. In the case of engineers 1t 
should surely be possible to avoid extreme measures. 
Their dealings should be characterised by reasonableness 
and by an appreciation cf the facts. Nevertheless, certain 
steps have already been taken which we fecl are r -grettable, 
and the recent letter addressed by the E.P.E.A. to electr- 
city undertakings, demanding certain terms, was not 
couched in the language which we should have expected. 
It seems to us that the mailed fist was much too evident, 
and that the velvet glove was entirely absent. We feel 
that this is"by no means a good beginning. There should 
n every case be negotiations with a view to seeing what 8 | 
fair and reasonable. When, however, these -have taken 
iplace, and when possibly a satisfactory result from the 
point of view of engineers has not been obtained, we think 
that engineers themselves will realise that the right te 
strike is the ultimate weapon and that in all probability 
their position will not be secured without having th 
weapon in reserve. Although we feel that this 1s the logical 
outcome of looking at the position, we trust it will never 
be necessary to employ a weapon which to every engin? | 
must be repugnant. 


DECEMBER 6, 1918. 


‘THE ELECTRICIAN. 


i 669 


Some Developments in Industry During the War. 


Mr. F. Kellaway, M.P., Parliamentary and Financial Secretary 
of the Ministry of Munitions, delivered an address on this subject at a 
meeting of the Industrial Reconstruction Ccuncil on Friday last, Sir 
Wilfred Stokes, K.B.E., presiding. 

Mr. KELLAwAyY said he intended to contine his remarks to certain 
developments that had taken place in industry during the war, as 
this was not the time to say anything as to Government policy in 
regard to what measures would have to be taken in the future. The 
war had revealed with pitiless accuracy the defects in our industrial 
equipment. Many of those defeets had been overcome, and the 
United Kingdom was now first in almost every sphere of industrial 
effort. Dealing with raw materials, and commencing with mica, 
he said Garmany previous to the war had established a predominant 
position in the electrical industry, which would not have been pos- 
sible without the supplies of mica brought from India and other 
parts of the British Empire. Mica was essential to that industry, 
and the position of the British Empire in regard to mica supplies was, 
end is, the strongest of any country. India produced 50 per cent. 
of the world’s supply and Canada 15 per cent., and Germany formerly 
produced 10 per cent. in German East Africa. But at the outbreak 
of the war the mica market of the world was at the point of being 
transferred from London to Hamburg, thanks to the skill with which 
Germany had obtained a large measure of control of the Indian 
mines, and the success with which she had captured the electrical 
industry: Germany took 47,000 cwt. of the Indian mica in 1913, 
50 per cent. of our total imports of mica from India in that year 
being re-exported to Germany. Indian mica could now be exported 
to London only, and the mica in German East Africa was being 
worked for and obtained by the Ministry of Munitions. The British 
electrical industry had taken the place previously held by Germany 
and Austria, and was now the first in the world. . The demands for 
mica were bound to increase, and the expected developments of com- 
mercial aircraft, wireless and motor traction made it essential that 
the Empire’s supplies should be safeguarded. l 

With regard to tungsten, which was used principally in the pro- 
duction of high-speed steel, before the war the British Empire pro- 
duced 40 per cent. of the wolfram ore from which the tungsten was 
made, but so successfully had the enemy captured the trade that 
‘no British manufacturer was able to establish the industry. At the 
‘outbreak of the war one of the two firms endeavouring to manufacture 
in this country was only able to keep going with difficulty, and the 
‘other by entering into a contract to supply the whole of its output 
to Messrs. Krupp, of Essen. We were now able to produce all the 
high-speed steel needed for our own industries, and to export at a 
reasonable price to our Allies. British manufacturers could, if 
necessary, convert the whole world’s output into tungsten metal or 
ferro-tungsten. The quantity of ferro-chrome produced in the 
United Kingdom prior to the war was practically negligible, but a 
- plant had now been established at Newéastle sufficient to meet our 
requirements for many years to come, the power being obtained from 
‘waste gases from ccke ovens, and the industry would compete suc- 
cessfully with the cheap water power of Scandinavia. The world’s 
‘consumption of spelter in 1913 was 1,012,000 tons, compared with 
copper 1,044,000 and lead 1,196,000. Amongst other uses it was 
milled into sheets for roofing and electrical purposes, and the oxide 
‘of zinc was indispensable in manufactured rubber. Australia had 
practically unlimited supplies of zinc ore. Germany obtained con- 
trol of these ore supplies, and imported from Australia a large portion 
‘of her supplies of zinc ore. Previous to the war we used annually 
240,000 tons of spelter, of which 77 per cent. was imported, prac- 
tically all from Germany, Belgium and Holland, Germany sending us 
£1,500,000 worth of spelter, besides smaller values of sheet zinc, 
oxide and lithopone. These supplies ceased on the outbreak of war, 
and our immediate needs were principally met by imports from 
North America. The price rose from £23 to £120 per ton, but the 
U.S. smelters erected new works, and by the middle of 1917 the price 
had come down to £50. The zinc concentrates now flowed from 
Australia to this country, and zinc smelters’ plants were doubled, and 
in some cases trebled. Before those extensions were completed the 
‘shipping position from Australia became so serious that all ship- 
ments of zinc ore from that quarter had to cease, but that difficulty 
_ should soon disappear, and the home production of spelter should 

reach 140,000 tons per annum, as against 32,000 tons before the war. 

We formerly depended upon Germany for our supplies of 30,000 
tons of potash per annum, entirely brought in from the Stassfurt 
mjnes. It had since been found that 50,000 tons of potash was 
‘going to waste every year in this country in the dust or fumes from 
blast furnace gases. The only known method of collecting those 
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dusts was the Halberg-Beth system, a German invention. The 
design had been modified to ensure greater reliability and lower 
capital cost and to reduce the quantity of steel which it was neces- 
sary to use, and plants in hand, without these modifications, should 
produce 18,000 tons of potash per annum. Gas cleaning plants were 
being erected at two blast furnace .works which should produce 
1,600 tons of potash per annum. Other sources of potash—cement 
kiln gases and suint liquors (derived from washing raw wool)—were 
being investigated. We ought to reach complete independence in á 
comparatively short time. Germany had relied on her practical 
monopoly of natural deposits of potash in Europe to enable her to 
bargain for the recovery of her world market, but she would be dis- 
ènpointed. The cleaning of the flue gases also made the gas avail- 
able as a source of power, and it was worth while to do the cleaning 
for that purpose alone. The machine tool industry had presented 
difficulties, but the position had been met with astonishing success. 
Restrictions had had to be put upon the use of machine tools fo” 
other than munition purposes, but the munitions supply had never 
been jeopardised by the lack of tools, The output prior to the war 
was valued at £4,000,000 per annum: For 1917 it was increased to 
£6,500,000 based on pre-war prices, or £10,000,000 at war prices. 
Our increased output was reached by concentrating upon the pro- 
duction of a limited number of types, and the economy consequent 
upon specialisation had been so fully demonstrated that it was- 
probable manufacturers would continue to specialise. Our output 
showed an increase of 66 per cent. in 1917 over pre-war production, 
compared with the German increase of 23 per cent., and there was 
no reason why this country should not become independent of out- 
side supplies. In engineering methods great advances had been 
made in the improvement of machinery, and economy of men and 
efficiency resulting from the necessity of organising for the produc- 
tion of interchangeable repetition work. Old machines had been 
found unsuitable for giving the accuracy which interchangeability 
necessitated, and fresh machines were put in which were more 
efficient. Increased efficiency had also been secured by increased 
use of milling machines, improvements in screw threads, develop- 
ment in drop stampings and increased use and delicacy of gauges 
and die castings. - All this had led to a realisation of the importance 
of having an up-to-date tool room, and the importance of the use of 
jigs, which saved the time of the operator in setting the work on the 
machine. In shop transport, in addition to conveyors, there had 
come into universal use electric trucks and platforms or skids, which 
deposited their loads exactly where they were required, and the old 
idea that scientific knowledge was impracticable in the shop had 
been swept away. In August, 1914, a certain shop manager, 
with the aid of the works metallurgist, had halved the time 
previously occupied in machining articles of non-ferrous metal. 
Remarkable progress had been made in aeronautical work, the 
weight of the engines per horse-power being about one-third of what 
it was at the béginning of the war, and it was hoped that before long 
the power of the engines in horse-power would be the same as the 
weight in pounds. With regard to magnetos, only one firm— 
Messrs. Thomson-Bennett Magnetos, Ltd.—was producing these in 
1914, the output for 1913-14 being 1,140 magnetos. We still de- 
pended to some extent on the United States and Japan for the fine 
copper enamelled wire and oiled silk required for magnetos, but 
wonderful progress. had been made in providing the necessary 
materials, and we should soon be self-supporting. The greatest 
credit was due to the officials of the Admiralty, the Ministry of 
Munitions and to Mr. Peter F. Bennett, of Messrs. Thomson-Bennett 
Magnetos, Ltd. We had now some 14 firms producing 128,637 
magnetos in a year. The output for October was 18,000, against a 
monthly outpyt of 100 at the beginning of the war, and the quality 
was better than that of the Bosch magneto. The output of ignition 
plugs in 1914 was 5,000, and for the year ended October 31 last the 
output was 2,148,726, the October output being 303,449 against a 
monthly output of 420 in 1914. There was, however, room for 
improvement in the design of mica sparking plugs for aircraft work. 
Optical and scientific instruments sold in this country prior to the 
war were nearly all foreign, or made of foreign parts, but our output 
had increased 20 times and we were now self-supporting. Similar 
progress had been made in regard to optical glass, and the turnover 
of our scientific glassware industry was more than £600,000 per 
annum. Prior to the war all the glasses for miners’ safety lamps 
were Obtained from abroad, namely, from Germany and Austria, 
and 75 per cent. of the glass bulbs, tubing and rod for electric lamps 
also came from Germany and Austria. We now produced sufficient 
supplies of the right quality. Before the war our output of bulbs 
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for electric lamps was about 12 millions per annum, and three out of 
every four. in use were imported principally from Germany and 
Austria, but we were now making enough for our essential needs. 
At the outbreak of war a considerable part of our artillery was 
equipped with dial sight No. 7, patented in Germany and in this 
country by C. P. Goers, of Berlin. At the outbreak of war the War 
Office had approached Messrs. Ross and Messrs. Beck, and the 
deliveries to October, 1915, were 1,362. The total deliveries to date 
from home manufacturers were 21,000. Much more remained to be 
done by the provision of more efficient works, end furnaces, the 
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installation of theJmost modern machinery, the development of 
potash production, the training of lebour, scientific research and 
Government organisation. Reorganisation for peaee-time produc- 
tion would take some time, but there were already signs that em- 
ployers and employed were facing the difficulties with skill, courage- 
and faith, and even in the immediate future we need not fear any- 
thing like a dislocation or stoppage of industry, and when our indus- 
try was once more established on a peace basis he believed British 
production and the demand fcr British labour would reach a peak 
it had never attained in pre-wer daya. 
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Mr. A. P.M. Fleming’s Address to the North-Western 


Centre of the Institution 


Much attention is being directed to reconstruction, and careful 
surveys are being made of conditions likely to affect industry in the 
future, such as increase in production, the elimination of wasteful 
competition, tariffs, supply of raw materials, demobilisation of 
military and naval forces, change in character of manufacture from 
war to peace conditions, women in industry, wages and many others. 
All are important problems, each bringing many subsidiary ones 
in its train. But the most importent of all the problems with which 
we have to deal, and one which will be of increasing importance in the 
future, concerns the human element in industry: . Fatighe deserves 
special consideration, not only in that it is clearly 3 governing factor 
in production, but because it has a considerable and possibly a 
predominating influence in forming the mental attitude adopted 


towards industry by workers. Its causes and effects are not generally 


appreciated, but it is a normal condition consequent on bodily or 
mental activity indicated by a diminished capacity for further 
exertion. Fatigue is almost entirely nervous in its origin, and it is 
doubtful whether the muscles themselves ever approach a condition 
of real fatigue. Nervous fatigue is, of course, the more insidious 
form, and much more difficult to treat when it becomes chronic. It 
is, therefore, essential to arrange a suitable alternation of working 
and rest periods, forming a natural working frequency or rhythm. 
The gorrelation existing between industrial fatigue and accidents 
is so marked that the occurrence of the latter may be utilised as a 
measure of the former. Statistics show that the number of accidents 
happening increases as the working period proceeds, with a diminu- 
tion prior to the dinner interval. The number fal's considerably on 
resumption of work, increases steadily throughout the afternoon, 
but again diminishes, due to the anticipation of freedom, before the 
day is ended. The influence of an emotion such as interest in or 
fondness for the job has a remarkable effect in staving off fatigue. 
Moreover, when industrial operations are complex and frequent, but 
irregular in their incidence, the worker becomes worried, as the 
frequency of occurrence is greater than his natural working rhythm. 

There is no doubt, however, that the greater part of industrial 
fatigue is entirely unnecessary, partly owing to the enormous 


amount of wasted movement and wasted time on the majority of į 
industrial operations, and partly owing to the difficulty arising in ' 


concentrating attention due to poor working environment. The 
former may be largely remedied by what has been termed ‘‘ motion 
study,” the latter by “welfare” work. The application of motion 
study has succeeded where its introducers have succeeded—and hes 
failed where its introducers have failed—to take the human factor 
into the fullest consideration. Its application in Great Britain 
must be even more cautious than in America, and intensive methods 
should not be introduced into any works without the fullest know- 
ledge and consent of the workers themselves. To ensure success, the 
change must be preceded by an educational campaign. It is often 
contended that motion study transforms a man into a machine ; 
but this argument is based on a misconception. 
at any job gradually and unconsciously cuts down each motion 
involved to a minimum, and progress towards mastery inevitably 
results in the use of least effort. The obvious result of motion study 
is to increase production, with a diminished wear and tear of the 
human being. A consequence of the increased production will be 
decreased working hours. f 

. The introduction of welfare work, as such, dates from the realisa- 
tion on the part of employers that, under modern industrial con- 
ditions, work is best performed in good surroundings by contented, 
healthy human beings. It has been criticised by the workers on 


account of its tendenev to weaken the so-called solidarity of the 
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working classes and to render membership of trade unions 2 less 
pressing necessity. Workers also regard with suspicion anything 
which is promoted by a spirit of benevolence or philanthropy. They 
do not want paternalism or charity. The development of Joint 
Standing Industrial Councils and the tendency towards further 
organisation in industry are removing the causes of these objections ; 
and in any case we can have no sympathy with those extremists 
who object to any improvement in industrial conditione because they 
reconcile workers to wege slavery. 

In the pest, selection for industrial occupations has been of a 
haphazard character. {n the case of youtha entering the engineering 
tredes it has been frequently left to the unstable judgment or caprice 
of a foreman without qualification for such a vital matter. In 
other cases, ecademic qualifications have been a determining factor 
in spite of their acknowledged uncertainty as guides to industrial 
success. The least usual and, under present conditions, most 
satisfactory method, although costly in time, is.that of practical 
trial. It is unlikely that psychological methods will be employed 
for some years to come, as‘ psychologists have not yet formulated 
general lines of procedure with sufficient accuracy. This need not 
discourage us, however, from progressing along other lines. Educa- 
tional qualifications have necessarily been an important guide. 
Subsequent progress depends largely on individual desire to succeed, 
and, in general, merit has to a considerable extent met with its 
reward. The process has been akin to the natural process of survival 
of the fittest, and may be termed “‘ self-selection.” 

In connection with aviation, the essential characteristics of 
successful and unsuccessful aviators have been examined by medical 
men and psychologists, and in this country, in America and in 
France methods have been devised for effective selection according 
to men possessing the necessary psychological and physiological 
characteristics. As a result, it has been possible to set forth the 
characteristics required by successful aviators. In connection with 
gunnery, signalling and other special requirements similar measures 
have been taken. 

The idea of training is a necessary complement to that of selection,. 
for training renders the selected worker fully productive and efficient 
in a minimum of time. It is futile to endeavour to train workers 
engaged promiscuously ; it is wasteful to leave carefully chosen 
workers to pick up their occupations for themselves. 3 

The electrical industries are of a skilled character, and require a 
period of several years during which the learner may acquire pree- 
tical experience ; it is also necessary to have this period ccom- 
panied by some form of instruction. Further, the future workman 
must have his general intelligence developed—he must have con- 
siderable mental resilience. Those youths who will in all probability 
compose the rank and file of industry will enter works before the age 
of 16, and will be required under the new Edueation Act to Fave 
continued education until the age of 18. This, as well as their pre- 
works education, should embrece a knowledge of the principles of 
industrial ecopomics and of industrial history, as well as the elemen- 
tery principles of science underlying the trade in which they ar 
engaged. The facilities for training in research are at present 
too few, but there are developments that will remedy the present 
defects. The universities are attempting to afford suitable trainin}, 
but there is required, in addition, training in large industrial labore- 
tories, such, for instance, as that afforded by the Mellon Institute 
of Industriel Research, or the National Physical Laboratory. This 
gap will be filled possibly when more of the large industrial concer 
establish their own regeerch organisations. Developments in con 
m>rcial training are taking place in certain of the universities 17 
providing business courses. The most urgent chenges are req 
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‘in connection with the training of works managers. Modern manage- 
ment has a technique quite apart from the technology of the par- 
ticular works managed. Managers require to be broad-minded men, 
capable of handling tactfully large numbers of workers, of appre- 
ciating their points of view, and of deciding justly between conflicting 
claims. In Manchester a directorship in industrial administration 
has been established jointly by a few leading firms and the university 
authorities for the purpose of providing a satisfactory course of 
training for present and future managers. ‘ 
Attention may now be directed to thqse factors which influence 
relations between groups of workers in industry. In the past this 
co-operation between management and the rink and file has often 
been entirely lacking, and is always far from complete. The canses 
of this lie deep in the rise of the factory system itself. This can best 
be appreciated hy studying the transition from the Guild system, 
when every worker felt a responsibility to his trade, to the later 
industrialised conditions, when the gap developed between master 
and man. The rise of the industrial system shows clearly that 
whenever the human factor has been ignored or opposed, con- 
sciously or unconsciously, dissatisfaction, strife and frequently open 
tebellion, have been the inevitable consequences. One dominating 
feature stands out—namely, the absence of a strong national per- 
meating influence'of what might be termed “ industrial patriotism,” 
replacing the mutual mistrust between employers and employees. 
There are, happily, many indications that the community at large 
8 giving earnest attention to these problems. Bodies such as the 
National Alliance of Employers and Employed will enable workers 
and employers to meet on equal terms. The medium between 
the management and workers now developing rapidly is the Works 
‘Committee, a popularly elected body having one representative 
from each department or trade in the works, and electing its own 
‘chairman and secretary. For reconstructing industries as a whole, 
the Whitley Report suggests the formation of Joint Standing 
Industrial Councils. But the introduction of any modification into 
‘the industrial system postulates the co-operation of all grades of 
workers without reservation or qualification of any kind, and before 
‘this can be accomplished a long and painful educative process has 
‘to be pursued. Those who argue in favour of democratic control 
‘seldom remember that exercise of control involves responsibility, 
which in turn demands wide experience and knowledge. A plan 
which would remove a great deal of doubt and mistrust from the 
minds of workers would be a recogpition of the principle of upward 
,mobility, by which all those engaged in industry having special 
capacity or latent ability may rise to positions in which it may be 
utilised. 
We have considered the various means which make for improve- 
ment in the material prosperity of those engaged in industry. It is 
useless, however, to provide the means unless the will is also present 
to employ them. In war time the morale of the fighting forces is 
matntained partly through patriotic sentiment, partly through fear 
of the consequences of defeat, and partly through pride of achieve- 
ment. ese must be replaced by an equivalent in time of peace. 
In the past, material prosperity has been considered as an aim and 
‘an end in itself. The material side cannot be neglected, but if 
‘developed without reference to the ethical side, industrial activities 
become devoid of purpose and meaning and humanly intolerable. 
Consideration of the ethical aspect of industry involves the develop- 
ment of a new industrial ideal which would include everything that 
makes for the more durable satisfactions in life; it will command 
that loyalty, that regard for the common good which we call citizen- 
ship, the concrete expression of man’s duty to the State. It would 
promote the cultivation of a love of art and science and all the media 
of a broad and liberal culture and for the growth of a sane and 
balanced mental outlook. When the chief personal demands of the 
individual are satisfied, self-interest, the dominating factor in 
industry to-day, will give way to this ideal of service, which can then 
stimulated, developed and maintained. 
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Correspondence. _— É, 
SOME APPLICATIONS OF ELECTROMAGNETIC 
THEORY TO MATTER.’ 
TO THE EDITOR OF THE ELECTRICIAN. ' 


Sir: I have just been re-reading the recent articles by 
Crehore bearing the above title, and a proposition he describes 
as new struck me as familiar. I refer to the proposition on 
page 393 of your issue dated September 6th last, referring to 
the uniform value of the sum of the squares of perpendiculars 
dropped from a given point on to the medial lines of a regular. 
tetrahedron, for all positions of the point equi-distant from 
the centre of the figure. This is described as a proposition 
new to the science of geometry. 

The proposition is not new, and is capable of being, stated 
in more general terms. In “ Todhunter’s Spherical Trigo- 
nometry,” edition 5, page 132, we find the demonstration of 
the proposition that if a sphere of unit radius be described 
around a regular polyhedron, the sum of the squares of the 
cosines. of the arcs which join any point on the surface to 
the solid angles of the polyhedron is one-third the number of 
the solid angles. Now from this it follows that the sum of the 
squares of the sines of those angles will be two-thirds of the 
number of the solid angles, and these sines are the direct 
‘measure of Crehore’s perpendiculars. | 

You will note that the proposition is true for any polyhedron, 
not only for the tetrahedron. Now the medial lines of the 
tetrahedron with their extensions are the diagonals of the more 
familiar cube. The above proposition gives for the cube, with 
its eight solid angles, twice the sum for the tetrahedron ; but 
this is only because the perpendiculars in the case of the cube 
are measured twice over, the arcs being struck from both ends 
of the diagonals. | | 

Crehore’s application -to crystals with four axes for the 
atoms could be made equally well to systems having not only 
3, 4, 6 and 10 axes, corresponding to the five regular solids, 
but to any combination of these, and therefore to any number 
of axes above two, provided they be grouped as required so that 
the termini form regular polyhedrons. __ ; 

The particular axes cited by Crehore are the projections in 
three dimensions of four axes each at right angles to the other 
three, and projected so that all are equally. foreshortened 
(foreshortened in the ratio »/3/2). As an intuition, I venture 
to say that the proposition can be extended to “ ņ ” dimen- 
sions, so that if, through any point in a medium of “n ” 
dimensions perpendiculars be dropped on to the axes of a 
regular hypersolid, the sum of the squares on the perpen- 
diculars will be constant for all points equi-distant from the 
centre of the hypersolid.—I am, &c., 

London, Nov. 27. K. Basin WEDMORE. 


COAL ECONOMY. 
TO THE EDITOR OF, THE ELECTRICIAN, 

Sir: With referencé to the appeal which my Committee 
made in the Press that electric supply stations should assist | 
the Coal Controller in distributing circulars with a view to 
urging the public to economise in coal, I should like to say that 
the appeal met with a most gratifying response, and the 
following letter will be of interest to those who thus kindly 
assisted.—I am, &c., 

The Provincial Electric Supply 

Committee of the United Kingdom, 
London, Noy. 27. . | 
The following is the etter to which reference is made :— 


Board of Trade, Coal Mines Dept., . 
Holborn Viaduct Hotel, November 20, 1918. 


T. W. COLE. 


T., W. Coie, Esq., 
The Previncial Electric Supply 
Committee of the United Kingdom. 


COAL ECONOMY CIRCULARS. 
DEAR Sir: With reference to the assistance which has been given by 
member companies of your Committee and other undertakings in dis- 
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tributing circulars on coal economy, would you kindly convey to these 
companies the thanks of the Coal Controller, and inform them that the 
Department very much appreciate their kind help, which we feel has 
been of material value. 

May I point out that there is little promise of an alleviation of the 
serious coal shortage this winter, and that the utmost economy in the 
consumption of fuel and light is still necessary. 


Yours faithfully, 
(Signed) C. W. SANDEMAN, ` 
Director of Publicity. 
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The Use of High-Pressure and High- 
= Temperature Steam in Large 
Power Stations. 


In our issue of Nov. 29 we gave an account of a recent 
discussion before the Institution of Electrical Engineers, of 
Mr. J. H. Shaw’s Paper on the above subject (abstracted in 
our issue of Aug. 16). In what follows we give a summary 
wf the further discussion before the Birmingham Local Section 
on Nov. 27 :— 


Mr. L. S. CARR said the question of the most economical pressure and 
superheat could not be considered from the point of thermal efficiency 
only. With turbines a very high vacuum was required to obtain high 
efficiency, but this vacuum called for heavy capital expenditure for 


condensing plant, and, in inland stations, on cooling towers and pumping. - 


At present there were very little data available on these points—at any 
rate as to extra high pressure. At 700° F. no trcuble had been expe- 
rienced as regards the erosion effect on blading. The effect on certain 
parts of the fittings supplied in gun-metal was overlooked, and these 
had to be replaced by steel or one of its alloys, otherwise the results 
had been most satisfactory. Glasgow's new station was designed for 
250 1b. per square inch, 250 deg. superheat, and boiler plant at a new 
station on the N.E. Coast for a working pressure of 475 1b. per square 
inch and 700° F. was now being installed, which was a big advance. 
He hoped the figures of capital, running and maintenance costs and 
steam consumption would be published. The term “ Pounds of coal per 
kilowatt gencrated”’ was misleading and should be abolished. It was 
obviously unfair to attempt to compare two districts on such a basis— 
e.q.,a station using coal of 12,000 or 13,000 B.Th.U.with one using between 
say, 8,000 and 9,000. The latter, though it may be burning more pounds 
per kilowatt may be the more highly efficient. A high vacuum could be 
obtained on a river or sea-side station due to the colder water, and to 
the fact that the use of syphonic action materially lowered the pumping 
costs. Eskil Berg, of the Turbine Engineering Department of the 
General Electria Company, of Schenectady, recently gave the decrease 
of water rate as approximately 1 per cent. gain for every 12-5 deg. of 
superheat, and also emphasised the saving in the size of auxiliaries 
due to superheat. 

Mr. H. Bentaam asked whether the author had any actual operating 
figures for comparison with the tables. A saving of 8 per cent. in fuel 
consumption was shown by raising the steam gauge pressure from 
200 lb. with 200° F. superheat, to 300 lb. with 300°F. superheat. Most 
engineers in adopting very high pressures and temperatures feared the 
added possibility of breakdown, which would not only wipe out possible 
economies, but might dislocate the running of the station. Higher 
temperatures might lead to serious expansion troubles, particularly 
in turbines of the reaction type which depended on fine clearances for 
their efficiency. Could the author tell whether high pressure or tempera- 


ture had anything to do with the recent breakdown of the two 35,000 kw. - 


and one 25,000 kw. turbos in the States ? The ‘‘ High Pressure and 
Sup2rheat’’ B.T.H. and Babcock combination at Rugby after a long run, 
was in excellent condition. This set, however, was small. Expansion 
trouble might occur on sets of 5,000 kw. to 10,000 kw. He could not 
agree that the total works costs were not likely to be affected by the 
use of higher pressures and temperatures. Maintenance costs would 
wipe out fuel saving if one ventired to operate some existing plants at 
higher total temperatures than 600° F. Additional expansion would 
set up further “‘racking’’ strains on the pipework. At one large 
power station riveted pipes and flanges had been substituted for all 
welded steam piping on th¢ir main steam ranges, owing to troubles due 
to high temperatures. i 

Mr. R. A. CHATTOCK thought that some of the figuros given were 
optimistic. The statement that cooling towers could not obtain a lower 
bottom temperature than 75° F. was hardly correct. In Birmingham 
they obtained an average temperature throughout tho year of 71°F, 
and the vaouum corresponding to this was 28-3 in. Again,coal was taken at 
10s. a ton—a figure that was likely to be exceeded for a good many years. 
Figures should have been worked out on the basis of about 15s. a ton. 


A vacuum of 28-5 in. was assumed with a circulating water temperature . 


of 60° F. with the river water, whereas 29 in. should be easily obtained 
with such a tenperature. The overall efficiency of boiler-house plant 
was assumed to be 77-5 per cent., which he considered, as an average, 
practically impossible to obtain, although on individual boiler tests, 
including economisers, efficiencies of 80 per cent. to 85 per cent. could be 
reached ; the average efficiency of the whcle of the boiler-house over a 
poriod of 12 months could not be expected to be higher than 70 per cent., 
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and probably somewhat lower. The coal per unit was stated in pounds 
throughout the Paper. It was more useful to state this in British thermal 
units per unit. For comparison, pounds of coal per unit was quite 
misleading. 

With the pure water that it was necessary to use in modern high duty 
boilers, the liability to internal corrosion of pipes and econemisers was 
very great, and it was of the utmost importance that the carbon dioxide 
or the oxygen contained in the water should be removed. The closed 
circuit system of handling the water should be adopted, and the tem- 
perature should be raised to at least 180°F. to 200°F. In Birmingham 
they were. proposing to press the boilers up to 325 lb. per square inch, 
and to superheat up to a total temperature of 700°F-. 

Mr. J. Y. MACKERSI£ also inquired how the author arrived at the 
figure of 8 per cent. to be added to the standing losses of the power 


station, operating with a working pressure of 200 1b. per square inch, 


when the working pressure was 350 lb. per square inch. He knew of no 
formula, empirical or otherwise, giving the proportion of standing 
losses on the increased pressure. The author thought that the boilers 
used in the new stations would be of the flash type with no steam and 
water reserve. This hand to mouth system of steam raising would he 
dead against one of the principals of station running, /.e., continuity of 
supply. A steam reserve should not be provided either by providing 
larger steam drums or other methods of storage. 

Mr. R. J. Kauta discussed the limitation of pressure to 400 1b. per 
square inch. Such a pressure could not be adopted in existing stations 
Increased pressure and steam temperatures invclved increased risk of 


- breakdowns and failures; but without taking such risks there would 


be little progress. As regards turbine construction, if the steam con- 
dition were raised either the number of stages or the disc diameters 
required to be increased; however, the blade lengths and overall 
diameters of the turbine varied with the total steam quantity passed. 
Thus there.was not much to choose between the costs of the two designs, 
If makers were to produce highly efficient turbines for widely differing 
steam conditions they would have to carry two sets of patterns for each 
standard output, which was a serious drawback. It would be an 
advantage if users were to agree upon a standard steam pressure and 
tem peratures for new installations. 

Mr. F. Forrest said that with pressures as high as 3£0 Ib. per square 
inch the type of economiser was of great importance. A pulsating 
pressure existed, which was greatly accentuated if reciprocating pumps 
were used. At first sight one would condemn the use of cast iron for 
economiscr tubes under such conditions. The steel tube economiser 
appeared to be more suitable, but suffered under the disadvantage that 
the metal rapidly corroded unless means were adopted for completely 
de-aerating the feed water before it entered the economiser. For some 
time there would be differences of opinion among engineers as to which 
type to adopt. With feed water at 350 1b. per square inch, and at, say, 
250°F., a burst tube would be a very serious matter, and boiler insurance 
companies, as well as engineers m charge of plant, would watch this 
matter very carefully. I 

Mr. J. P. Kemp asked whether the overall efficiency of 77-5 per cent. 
for the boiler-house plant was put forward as a practical figure. He 
had not met such a very high result, and thought that 67-5 per cent. 
would more closely represent the average efficiency obtained at the 
present day. The highest average result he had known was obtained 
in a power station in Brazil, where the average for one particular month 
was 72 per cent., but the conditions were extraordinary. -The boilers 
were new and very clean; they were operated at a fairly high ‘ boiler 
load factor’; all air leakages on standing boilers were carefully 
eliminated ; the feed water was clean so that blowing down was seldom 
necessary ; no boilers were emptied during the month ; the boilers were 
hand fired py Indian stokers who were doing their utmost to earn their 
bonus; and the entire plant was very carefully supervised for the whole 
period by competent European engineers. These were conditions which 
were not ordinarily experienced in boiler-house practice. Unless a very 
marked improvement was effected in the various types of boilers, 
superheaters and economisers in use, he doubted whether the authors 
figure of 77-5per cent. average efficiency was practicable. a 

Mr. W. N. Y. Kino agreed that Mr. Shaw's figures were optimistic. 
From the profits shown there must be deducted various losses attendant 
on the use of the increased pressures, e.g., extra capital cost and main- 
tenance charges due to special steam-piping ‘fittings, joints, glands, 
lagging, &c. Further, auxiliary plant would be considerably affected 
in design. At high pressures pre-heating was especially necessary. 
Auxiliary piping wouldke a source of greater care and loss of heat due 
toradiations, and would cost more in upkeep of values and lagging. 
The power required to drive the auxiliaries was estimated at only 
2-65 per cent. of the total output : 5 per cent. would be nearer the correct 
proportion, even with a highly efficient plant. It would have been 
mcre suitable to express the power required in kilowatts and not In 
brake-horse- power in connection with technical electrical matters. 


ee 


Volunteer Notices. | 
LONDON ARMY TROOPS COMPANIES VOLUNTEER ENGINEERS. 
Headquarters: Balderton-street, Grosvenor-square, W. I. 
Officer Commanding, Lieut.-Colonel C. B. Cay, V.D. 
Orders for the Week. 


Sunday, December 8th.—The competitions between the Companies will 
be held at Esher Bridge, » 
Monday, December 9th, ta Saturday, December 14th.— Drills as usual. 
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Electrieity in Birmingham Industries. 


In its issue of the 29th ult. the “ Birmingham Daily Post ” states that 
the great contribution which Birmingham made to the soluticn of the 
munitions problem was only possible by a great augmentaticn of its 
power supply. One or two big establishments had independent power 
plants, but most of the works relied on the municipal supplies of elec- 
- tricity and gas. The movement in the direction of electrification of 
industry has been hastened by war requirements. The scheme for the 
extension of the electricity works was arrested by the war, but the new 


station at Nechells is again being pushed forward towards completion, | 


and when brought into service it will give an additional supply of about 
30,000 kw., with means of increasing the output to 100,000 kw. as the 
demand arises. When the war began the number of consumers taking 
eurrent from the municipal mains was 8,746, and the horse-power of 
motors 64,623. The total lamp and motor connections represented 
65,510 kw. By the end of the war the number of consumers had in- 
creased to 11,101, the motors to 131,912 H.P., and the total connections 
119,233 kw. The department has also had to refuse a very large amount 
of industrial power applied for, and for about two years no private houses 
have been put on the mains. Motors representing thousands of horse- 
power are waiting to be installed. A substantial part of the additional 
current now being arranged for is accordingly forestalled, assuming that 
those establishments which have been such large consumers hitherto for 
war purposes will continue equally active under peace conditions. The 
ascendancy of electricity over steam power has been emphasised by war 
conditions. Gas and suction gas have also been displaced, though gas 
engineers expect to recover some of the ground they have lost. Big 
motor-car builders, who started out with private generating plants, now 
` prefer the alternating current supply of the Corporation. The metal- 
rolling mills have adopted the same policy. Other branches where 
electrification has advanced are the tube mills, brassfoundries and pen 
factories. During the war new works have been electrically equipped 
at Ward End, Bromford, Tyseley and Selly Oak, sub-stations which 
already existed being used for the purpose. 

Electric current has, moreover, become an indispensable adjunct. in 
some typical local industries, not only for driving heavy machinery, but 
for operating portable tools and instruments used in all sorts of crafts. 
Jewellers employ tools with motor attached for a considerable range of 
fine work, as well as superseding old-fashioned methods by electric 
soldering irons. The current is employed in brassfcundries for lathe 
work, cutting, sawing, pclishing, plating, &c. It is also rendering in- 
valuable service in the making of spectacles and opera and field glasses. 
Numerous small motors have been introduced for driving stitching 
machines and dtherwise assisting the work of the boot-repairer. One 
firm has lately put down motors of 40 B.P. for making glass bottles 
Current is increasingly called for to operate dough-making machines. 

The following table is given as an illustration of the latest experience in 
regard to representative Birmingham trades :— 


Units used Unita used 

per ann. per per ann. per 

H.P. installed. H.P. installed. 
Bedstead manufacturers. 438 Lamp manufacturers ... 1,141 
Brassfounders ............. 824 Metal-workers ............ 654 
Electroplaters ............. 695 Refiners ..............000 553 
Engineers ..............466 895 Rolling-mills ............. 691 
Gunworkers .............665 1,284 Stampers and piercers . 604 
Ironfounders ............... 806 Wire-workers ............ 488 


The electric furnace has occupied a growing field, and it is fulfilling a 
useful function in some local industries, the capacity ranging from 
2 kw. or 3 kw. up to 500 kw. The former are used in melting precious 
metals in the jewellery trade, while the larger furnaces found their open- 
ing through the demand for munitions, proving very serviceable in the 
melting of iron and steel ingots. Between the two extremes there are a 
number of intermediate sizes in use in different metal-working trades 
in the district. Great economies of labour have been effected by the use 
of electrically-driven motors for tilting the furnaces, and electrically- 
bth overhead cranes for carrying the molten metal into the casting 
shops. i 


Parliamentary Notices. 


` In the following cases notices of intention to promote Bills in the 
1919 Session for electric supply or electric traction powers have been 
given. | 

BLacKPoor. Corporation seeks powers to purchase the undertaking 
of the Blackpool & Fleetwood Tramroad Company, to construct tram- 
ways and street improvements, &c. > 

n the LEEDS Corporation Bill power is sought to construct tramways, 
tramroads and street improvements, to extend limits for supply of 

electricity and gas, &c. 

_ MANCHESTER CORPORATION seck powers for further works in connec- 
tion with the electric generating station at Davyhulme, to take water 
from Manchester Ship Canal, &c. 

MIDDLESBROUGH CORPORATION seeks authority to construct tramways 
within and outside borough, to run trqlley vehicles outside borough, to 
purchate tramways of the Imperial Tramways Company (either alone or 
jointly with Stockton-on-Tees and Thornaby-on-Tees Corporations), to 
acquire powers and undertaking of North Ormesby, Southband, Nor- 
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manby and Grangetown Railless Traction Company, to employ trolley 
cars and trolley vehicles, to enter into agreements with Cleveland & 
Durham County Electric Power Company and Newcastle-upon-Tyne 
Electric Supply Company for the supply of electricity, &c. 

The NEWARK Gas COMPANY seek powers to apply for provisional orders 
to supply electrical energy and to take transfers of ondertakings of local 
authorities and others, &c. i 

NUNEATON CORPORATION desire to obtain farther powers to purchase 
from, or supply to, any adjoining local authority, company or person 
electricity in bulk. i 

SHEFFIELD CORPORATION seeks powere to construct new tramways, 
to advertise the city, &c. 

STOCKTON-ON-TEES CORPORATION desire to eonstract and work tram- 
ways; to purchase motor omnibus undertaking in the borough and 
neighbourhood of the Imperial Tramways Company, to run motor 
omnibuses within the borough, &c. 

STRETFORD URBAN COUNCIL seek powers to purchase the undertaking 
of the Trafford Power & Light Supply (1902), Ltd., to extend afea of 
tupply of electricity to Davyhulme and part of Salford, to sell pertion of 
undertaking in Salford to Salford .Corporaticn, and further pc wers in 
regard to the supply of electricity, the provisicn and working of motor 
omnibuses, &c. l 

A Bill will be introduced to incorporate the THAMES OCEAN, WHARF & 
Raltway Company for the construction of a wharf, quay or, landing 
stage in Canvey Island, and for the construction of four lengths of 
railway and other works, to empower the company to generate and 
supply electrical energy in bulk or otherwise, to work the intended 
railways by electric or steam power, &c. l 

TYNEMOUTH CORPORATION desire power to run trolley vehicles in the 
borough, to construct overhead and other trolley electrical equipment 
to use trailer cars and omnibuses, to make regulations as to electrical 
power and safety of passengers, to enter into agreements with Newcastle- 
upon-Tyne Electric Supply and Northerñ Counties Electricity Supply 
Companies, to work tramways and light railways when completed,°to 
purchase light railway in Whitley and Monkeeaton, to alter dates for 
purchase of tramways and light railways of Tyncmouth & District 
Electric Traction and Tyneside Tramways and Tramroads Companies, &c. 


PROVISIONAL ELECTRIC LICHTING ORDER. gí 
Crerstow Electric Lighting & Power Company, Ltd., is applying for 
an order to extend area of supply to parts of rural district of Lydney. 
TRAMWAY PROVISIONAL ORDERS. 
OLDHAM Corporation and Chadderton Urban Council, and THORNABY-. 
on-TEES Corporation are applying for Provisional Orders to conetruct 
tramways, to enter into working and other agreements, &c. 


Legal Intelligence. 


Te 


Battery Refills Action. 


On Monday Mr. Justice Darling, sitting without a jury, had before him 
an action brought by the Electric & General Stores Company against 
the Anglo-Continental Sales Company to recover damages for alleged 
breach of contract. Defendants were not legally represented and did 
not appear at the trial. Plaintiffs’ counsel said defendants contracted 
on May 15, 1916, to supply them with a large quantity of battery refills, 
The first instalment was to he a lot of 20,000, and payment was to be at 
the rate of £23 per thousand. When the goods were delivered they were 
examined and it was found that not a single refill came up to the speci- 
fication. Plaintiffs therefore suffered damage, for they paid £460, and 
lost the profit which they otherwise would have made. 

Mr. J. Wm. Dopps, partner in plaintiffs’ firm, gave evidence, and said 
that the whole consignment, on being submitted to tests at his own works 
and those of a Sunderland firm were not up to the specification provided. 
He reckoned the lose of profit alone at £20 per thous&nd. 

Mr. Wm. T. MUNDELL and Mr. Joux Bruce BRANTING taid they ex- 
amined and tested the refills, which did not come up to the mark. 

His Lorpsnip gave judgment for plaintiffs for £460 and for £400 


damages. 
SR SS i A EE REESE 


Breaches of Mining Regulations. 


At Mansfield last week Mr. Chas. H. Heathcote, manager, and Jas. C. 
Thompson, electrician at the Sherwood Colliery, were charged with 
contravening on Sept. 6 last No. 129 of the General Regulations made 
under the Coal Mines Act, 1911. 

Capt. Robert Nelson, electrical engineer to the Home Office, said 
that in consequence of the report of a fire at the colliery on June 24 
he made an inspection on Sept. 6, and in the motoy-house he found a 
transformer with a cable leading to it, the insulation of which at the 
cable end had not been sealed as required by the regulation. The same 
thing applied to the cable leading from the transformer to the motor. 
Although that condition was not immediately dangerous, it invited 
danger in the course of time, for if the cable end was not properly sealed 
moisture collected. and ultimately the reliability of the cable was des- 
troyed. 

Mr. Heathcote gave evidence and contended. that the sealing of the 
cable was efficient, and evidence in support of this was given by Mr. 
Andrew B. Muirhead, consulting engineer and chief engineer of Messre. D. 
Selby Bigge & Company, and Mr. William Maurice, M.Inst.E.E. 
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Tho magistrates were of opinion that the cable was nct sufficiently 
vealed and imposed a fine of two guineas. 

A second charge against defendants was that certain electrical apparatus 
in the main switch-house at the shaft bottom was not installed so that 
the cable was mechanically protected by securely attaching the metallic 
covering to the switchgear, and the Bench imposed a fine of one guinea. 

A third information that at the shaft bottom adequate precautions 
were not taken to prevent signal and telephone wires from touching 
cables o? other apparatus was dismissed. l 
' In the case of Mr. Thompson, the Bench stipulated that instead of 
paying fines he should pay the costs of the summonses. 


Patent Record. 


APPLICATIONS FOR PATENTS. 
Note.—Names within parentheses are those of communicators of Inventions, 
Novamber 2. 1918. 


17,932 Reavett. Electrically treating and hardening steel, &c. 


17.962 Kapcan. Galvanic celis, 
17,972 KAceLAN. Galvanic cells. 
a ‘ 


November 4, 1918. 
17.985 Bunkitt. Securing electro-deposited tip on a propeller blade. 


17,995 Hunt. Detection of varying magnetic field. 
18,011 British WestinsHouse Evecrric & Mrc. Co. Vacuum breakers for liquid con- 
densers. (6.11.17. U.S) 


18,013 W. T. Hencey’s TeltesrarH Works Co. & NICHOLLS. Removable fuse carriers. 
18.025 Scintitta. Magneto-electric ignition mac ines. 


28.033 McNaALLy. Telephone transmitters. 


18.046 Dixon. Telegrapny. (1.1) 17, U.S) 
18.048 pe Seyvsser. Frictianless electric switch. 
18.051 Joer. Dynamos. 


18,054 Enison Swan Evectric Co. & SizRsoLD. Snap switches. 

18,059 Stamp. Electrical meter controllers. f 

18.070 18,071 & 18,072 E-xerstey. Electro-magnetic wave transmission and reception. 
18,073 WnHioniNgTton. Electro-magnetic wave transmitting and receiving systems. 
18,074 18,075 & 18,076 Rospinson. Electro-magnetic wave navigational systems. 
18,076 Ersxine-Murray. Electro-magnetic wave navigational arrangements. 

18,077 Rosinscn, Electro-magnetic wave reception arrangements. : 

18.078 Lea. Electro-magnetic wave signalling systems. 

18.079 Poot. -Electric socket connections. 

16,080 Wuippincton. Braided electrical conductors. 

18,081 WuHippincton. Electro-magnetic wave signalling systems. 
18.082 WHIDDINGTON. Electro-magnetic transmission of sound. 


November 5, 1918. 
Electrical ignition for interna! combustion engines. 


18.086 PICKARD. 


18,068 MATEN Motor Sisnat Co. & Ocpen. Electric signalling systems for motor 
vehicles, 
16,089 BramLey. Magneto ignition machines. 


18,101 Hout. Electric concertina accordion. , 
18,115 Lane. Magnetic devices for drawing cog in mesh on electric machines. 
18,135 Norsk ALKALI AXTIESRHS<ABRT. Electrolysis of chlorides of alkaline metals. 
(13/12/17, Norway.) 
November 6, 1918. 
18,154 MoriInan & Wuitertetp. Renewable filament and standard incandescent 
. electric lamps. 
18,178 S:4ascuxe. Machine for winding coils. 


18,207 & 18.208 Scivtitta. Rotating magnets of magneto-electric ignition apparatus. 


(6/10/17, Germany.) 
18,209 ENcLosgp Motor Co. & Mossay. Dynamos. : 
18,212 Mansel. Electric lamp holders. 
18,216 Macını. 
phase feed circuit. 


November 7, 1918. 


18,249 irgLanD & Lucas. Ignition magnetos. 
18,259 Latour. Radio-telephone apparatus. ` 


November 8, 1918. 


Indicating position of buttons of electric bells or switches. 
Switch type incandescent lamp-holders. 
Electrodes. 


November 9, 1918. 


18.358 Writrigtp. X-ray photography. 
18.370 Coxon & Wittiams, Renewal of metal filaments in lamps. 
18,396 Ersking-Murray. Electric welding. (9/11/17, U.S.) 


November 11, 1918. 
18,400 Prentice. Contact devices for ceiling roses. cut-outs. connectors. rosettes, &c. 
18,424 Matus & Barker. Trolley heads for electrically-propelled vehicles. 
18.425 Corie. Spring contact clips for fuses. . 
18,431 Jones. Electric driving. ` 
18,433 GryYLLSs & HeaAre. Arc lamps. 
18,435 Sıemens & Hewitson. Supporting electric cables, &c 
18,454 Wacker. Controllers for motors. 
18,464 Soc. ANON. ngs Eras. L. BLeriot. Regulating devices for electrical machinery. 
(31/7/18, France.) r 
18.467 Sewarn. Electro depssition of magnesium. (19'11/17. U.S) 
18,468 Tavanı. Circuits instantaneously sensitive to photo-electric action. 


November 12, 1918. 


18.319 HARBEN. 
18,338 CoLLINS. 
18,339 GARBETT. 


18,500 Green. Electric heaters. 
18,502 PARK Royal Encaiıxeerina Works & JoYcE. 


wires, 
18.507 Sıemens Bros. & Co. Galvanic cells. 
18,541 S<ıNoERryIKEN, Telephone transmitter. (7 11°17. U.S.) 
18,534 Horssac. Alternating current welding transformers. 
18.539 Gus4. Mounting electrodes in boilers, &c. 
18,543 MELLerRsi-Jac.son. (Waterhouse) Contact shoes for train control systems. 


November 13, 1918. : 
18.559 Britisy WESTINGHOUSE ELECTRIC & M'o. Co.. MILLER & Broce. Motor contro]. 
18.576 Crossgig-HILL. Transformers. 
18.585 British WESTINGHOUSE Evgcetric & M-a. Co. Dynamos. (23°11/17. U.S.) 
18.594 Sitmess Bros. & Co. & Petrisrew. Reeistration of telephone cai!s. 
18.601 Dean-Os3009, Switches. 
18.614 Ewen. Inductance coils. ‘ 
18 622 Coupe & DovLe. Carbon elements for radiators. &c. 
18,625 Braca, DRYSDALE & Hunter. Control and nring of mines. &c., by electricity. 


Adapter or connector for electric 
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Commercial Topics. 
== gam l 
Anglo-Egyptian Trade. k . 

The Egyptian Ministry of Finance has inaugurated a commercial 
service, and in order to foster closer relations between United Kingdom 
and Egyptian traders the Ministry desire to collect catalogues of United 
Kingdom manufacturers. Catalogues may be forwarded direct by 


British firms to the Commercial Secretary, Ministry of Finance, Cairo. 
* $ $ s 


Co nmercial Intelligence Officers. 

It is announced that the question of the designation to be borne by 
the Commerical Intelligence Officers appcinted in foreign countries in 
counectioa with the re-organisation cf the Government system of com- 
mercial intelligence has been under consideration. It is felt that the 
title of Commercial Attaché is not the most suitable, and it has con- 
sequently been decided that the designation of these officers should be 
altered as follows: —— 

Commercial Attaché, lst grade, to be called Commercial Counsellor of 
Embassy. Commercial Attaché, 2nd, 3rd and 4th grades to be called 
Commercial Secretary of Embassy (Ist, 2nd and 3rd grades). 

* 


$ » + 
Iron and Steel Prices. 

The Minister of Munitions has fixed the export prices of pig and bar 
iron as from Dec. 2 until further notice. The existing maximum prices 
of pig iron for home delivery remain in force. The Minister ia also 
fixing new maximum prices of steel for delivery in the United Kingdom 
on and after Feb. 1, 1919. Until that date the existing maximum prices 
remain in force. 

During the war. while the Government was practically the sole pur- 
chaser of iron and steel products, the Ministry of Munitions adopted 
the policy of stabilising prices by paying direct to the makers certain 
increased costs due to war conditions. Now it is desirable to place the 
industry on an economic basis as early as possible, but the great increase 
in prices which would result from an immediate withdrawal ofall sub- 
sidies would seriously prejudice the resumption of ordinary commercial 
work and induce dislocation not only in the iron and steel trades, but 
in the wide field of engineering and other activities dependent on iron 
and steel. The Government has, therefore, decided to remove the 
subsidiea in two stages. Those applicable to steelmaking will be re- 
moved on Jan. 31, 1919, when a revised schedule of maximum ‘prices 
for steel will take effect. Those applicable to pig iron wil} continue 
until April 30, when it is proposed that all subsidies should cease entirely. 
Arrangements have been made in consultation with the trades concerned. 
to secure an equitable. distribution of pig iron and steel so long as any 
subsidies continue. It is not, however, intended that Government 
subsidies should be used to enable exports to be made to oVerseaa markets 
at less than the full cost. The Ministry have, therefore, issued lists 
of export prices for both iron and steel calculated to include the full 
amount of the subsidies. The Government will levy as a drawback on 
exported iron and steel the diference between home and export prices. 


Demobilisation Instructions. 

It is announced that, though general demobilisation has not begun, 
piority of release will be given to officers and men who have definite 
employment awaiting them. An employer who has vacancies for 
individual officers and men now serving with the Forces should take the 
following steps to secure that they are noted for early release. when 
general demobilisation begins. 7 

Officers. —Employers should obtain Form R.C.V. from the hocal District 
Director, Appointments Department, Ministry of Labour, enter on it the 
required particulars and return it to him. | 

A university, scientific or technical institution, or employer expecting 
the return of an officer to enter on or complete a course of training, 
articles, &c., should obtain Form R.C.T.V. from the local District 
Directur of the Appointments Department of the Ministry of Labour, 
and should complete and return it in the same way as Form R.C.V. _ 

For Men other than Commissioned Officers —Employers should obtaia 
from the local Employment Exchange a specially printed postcard, 
E.D. 406, enter upon it the man’s name, regimental number, and the 
name and number of his unit, with, if possible, his home address, and 
return it to the Employment Exchange. In the case of men of high 
educational attainments serving in the ranks, an emplover who has 4 
definite vacancy to offer such a man, or an institution or employer who 
expects the return of such a man to complete a course of training, should 
fill up the form R.C.V. or R.C.T.V. and return it to the local District 
Director, instead of sending the postcard E.D. 406 to the Employment 
Exchange. . z 

Arrangements are being made for a limited number of “ pivotal ” men 
to be released in advance of general demobilisation for specified pro- 
fexsions and industries, including the following : Civil, mechanical and 
mining engineers, officials of local authorities, agricultural machinery, 
building and construction, coal mines, glass, iron and steel manufacture 
(primary processes only, excluding stampings and forgings), railways, 
shipbuilding, iron and steel wire, shipowners and ship brokers, &c. 
~ Firms or persons claiming exceptional treatment for an officer or man 
on the ground that he is “© pivotal ” should fill up Form D.F. 2, which 
can be obtained from the Ministry of Labour, Demobilisation and Re- 


‘settlement Department (D.F. branch), 8, Richmond-terrace, London, 


S.W.1. Persons applying for Form D.F.2. must state; (i.) The precise 
nature of their business, indust#y or profession ; (ii.) the capacity in 
which they propose to employ the man whom they claim as “ pivotal ; 
and (iii.) his rank or rating in the forces. 
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Electricity Supply. _. 

The Bolton Electricity Committee has again increased the charges for 
electricity. 

» SouTHwaRK (Lonpos) Borovan Councrt has applied for power to 
increase the maximum price of electric current from 8d. to 1s. per unit. 

BURNLEY ELECTRICITY COMMITTEE recommends that the salary of the 
Bo-ough Electrical Engineer (Mr. Starkie) be increased from £500 to £600. 
_ Consumers accounts in WILLESDEN arè to be increased by 10 per cent. 
as from September, and for all supplies through slot mete-s the increase 
will be 2d. in the 1°. 

STOKE-ON-TBENT Corporation has adopted a revised scale of charges 
for electricity, which will yield an increased annual revenue of from 
£800 to £1,000. | 

TIVERTON CoRPORATION are considering an offer by Sir Jan Amory 
‘to erect hydro-electric works and to supply electricity for lighting and 
power in the district. ; 

Last week GLascow CORPORATION agreed to increase the salary of 
Mr. W. W. Lackie, chief engineer of the electricity department, by £250 
per annum. Mr. Lackie’s present salary is £1,250. > `, 

The Board of Trade have now sanctioned the application of the Urban 
Electric Supply Company for leave to increase the charges for electricity 
at WEYBRIDGE to 8d. a unit. The increased rate is to be subject to 
further revision six months after the end of the war. 


Owing to a dispute as to a wages award, a strike of about 50 stokers 


occurred at the Huddersfield electricity works on Saturday last, but 


clerks and other employees of the Corporation volunteered their services, 
and a supply of current was maintained, though a few factories were 


-affected. The strike was settled on Monday, when the men’s demand 


was conceded. 

In pre-war days there were 15,605 stair lights in EDINBURGH, of which 
14,440 were gas and 1,165 electric. The number removed on account 
of restrictions arising out of air raid precautions and not restored is 
approximately 4,140, of which 3,950 are gas and 190 electric. The 

eaning and Lighting Committee has authorised the inspector to restore 
the whole of the lights as soon as possible. 

ACCRINGTON ELECTRICITY COMMITTEE have decided to increase the 
charges for electric current for lighting by another 10 per cent., making 
20 per cent. above pre-war charges, and consume s supplied on the 
rateable value basis will be charged on the average net price paid by 
them during the corresponding quarter of the preceding year, plvs 20 
per cent. additional charge, with adjustments to prevent Lardship in 
exceptional cases. | 

Srepney (LONDON) CouNciL is recommended by the Electricity Supply 
Committee to accede to the request of the D.P. Battery Company, con- 
tractors for the maintenance of a battery of 244 cells at Limehouse 
station at £124 per annum, that the payment to them be increased 5 per 
cent. for every £1 by which the mean daily quotation of English lead 
during the year exceeds £18 per ton. At the time of the company's 
application the price of lead had increased to £30, compared with £15 


„at the time the agreement was entered into, and it has since risen to 


about £40. 

The accounts of MARYLEBONE (LONDON) ELECTRICITY DEPT. for the 
yeas ended March 31 show gross capital expenditure £2,149,482 (increase 
£3,424), of which £1,662,428 is outstanding. Revenue was £216,846 
(compared with £215,034 in previous year), and gross profit was £112,655 
RE Interest, special charges and provision for repayment of 

oans required £112,594 (£114,481), and the net profit was £61 (£6,964). 
Units generated were 24,451,990 (compared with 24,159,759), and sold 
18,387,268 (17,647,146). Maximum load on feeders was 10,817 kw. 
(9,737 kw.) and load-factor 19-4 (20-7) per cent.. The sales and pub- 
licity section shows a credit balance of £874 (£1,464). | 

At the meeting of BELFAST CORPORATION on Tuesday, Councillor 
White, chairman of the Electricity Committee, announced that many 
app.ications from prospective power consumers had been received, the 
demands varying from 100 H.P. to 500 H.P. In that connection, few 
could have failed to realise the important part which electric power 
was going to play in industry during the period of reconstruction. 
Belfast might feel assured that capital expended on electric power 
developments would bring a rich retarn in increasing prosperity to the 
city. At present the putput of current used for power was double that 
for lighting. In 1901 they generated a million units, and in the present 
year 22 million units. In addition to that, they were under contract 
to supply something like 20 million more units, and he ventured to say 
that within a couple of years the output would not be far short of 
fifty million units annually. 


Electric Traction. 


York Councis has decided to add a half-penny to the fare for each 
etago on the tramways. 


i Mr. W. Clough, general manager of the Bury Corporation tramways, 
as tendered his resignation. 


ee salary of the general manager of the ACCRINGTON tramways 

(Mr. H. Pilling) has been increased from £400 to £500 per annum. 

in LIVERPOOL Tramways Committee propose to order motor omnibuses, 

t order to relieve the present traflic congestion owing to the lack of 
Tamcacs, 

nee FAST TRAMWAYS COMMITTEE has revised the tramway ‘fares, and 

W penny stages have been introduced. Free passes on tramcars are 

“ing given to blind persons. 


p 
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~ WALLASEY ('ORPORATION has decided to increase the tramway fares 
and to reorganise and reduce the length of the penny stages. 

PRESTON TRAMWAYS COMMITTEE recommends the Corporation to 
purchase electric welding plant, at an estimated cost of £820. 

The Board of Trad> has extended by one year, from Aug. 18, 1919, 
the pariod limited by the HALIFAX (‘orPoRATION ACT, 1911, for the com- 
pletion of certain tramways. 

WILLESDEN URBAN Councit has accepted the tender of Ransomes. 


Sim; & Jefferies for three 2-ton electric tipping wagons o. British manu- 


facture, at £1,151 each. 


DoveER Borough surveyor, in a report on the condition of the local 
tramways, recommends the relaying of certain sections of the tramways 
and repairing others, at an estimated cost of £10,661.: 


The Board of Trads has extended by one year, from Novémber 8, 1918, 


.the time limited by the DEARNE VALLEY LicuT RAILWAYS ORDER, 1915, 


for the compulsory purchase of lands and comp-etion of works. 


St. HELENS ('ORPORATION recently appointed a new tramways com- -~ 


mittee with Councillor Rudd as chairman, and this committee has passed 


a resolution deelining to extend the tramway lease, which lapses in ` 


October, 1919, and recommends the Corporation to make arrangements 
to work the tramways themselves. > 


The members of NEWCASTLE-ON-TYN& TRAMWAYS COMMITTEE have 
presented Councillor Jerrold Teago with a silver tea service in recognition 
of work done as an auxiliary tramcar driver during the early days of the 
war. The Chairman of the Committee (Mr. Mayne), who made the 
p-esentation, said that during 18 months Mr. Teago had turned out at 
4 o'clock in the morning to drivesthe workmen to the shipyards and 
factories in the city. 


A deputation from the King’s Norton district waited upon the Bır- 
MINGHAM T RAMWAYS COMMITTEE last week in order to urge the extension 
of the tramways system from Selly Oak to Northfield, Longbridge and 
Rednal. Inreply, the chairman of the Committee, Mr. Lee, stated that 
they recognised the importance of the tramway being laid to the districts 
mentioned as soon as possible, but there was difficulty in obtaining 
materials. Asub-committee has been appointed to dsal with the matter. 

The Tramways Committee has d>cided not to give a tramcar service 
on Christmas Day. 


The gross capital expenditure of BRADFORD tramways department at 
March 31 was £1,042,732, of which £521,676 has been repaid or provided 
for repayment. Year's revenue was £402,181 (compared with £356,025 
in 1917), working expenses were £314,998 (£267,459), and after providing 
for insurances, interest, rent of leased lines and redemption of capital, 
net profit was £31,376 (£30,802), of which £10,000 (£3,400) has been 
devoted to relief of rates and £21,260 (£25,477) placed to reserve. ‘Total 
revenue per oar-mile was 16-345d. (14-037d.), and working expenses, 
including power, were 12-322d. (10-063d.) Passengers carried were 
81,129,252 (77,074,546), car miles run 5,534,858 (5,728,982) and units 
used for traction and oar lighting 12,410,819 (12,286,590). The railless 
trolley system realised £12,249 (increase £1,544), or 7:934d. (increase 


0:753d.) per mile, and working expanses wore £12,761 (£11,290) =8-266d. , - 


(7:574d.) per mile. , 
Imperial and Foreign Notes. 


“The Oxtario FIRE PREVENTION LEAGUE recommends the adoption 
of certain regulations and precautions against fire, including the inspec- 
tion of all electric wiring throughout the Province. 


The New ZEALAND hydro-electric scheme for the North Island, sub- 
mitted to the House of Representatives, provides for three generating 
stations in the Auckland, Wellington and Hawkes Bay districts, which 
will have capacities of 96,000, 24,000 and 40,000 H.P. respectively. The 
total capital expenditure is estimated at £7,599,441. 


In order to keep the wheels of industry turning in Canada during 
the period of transition from war to peace conditions, the Government 
has placed orders for 200,000 tons of 85 lb. steel rails, which will be used 
for the betterment and extension of Canadian railways. The Dominion 
Steel Corporation at Sydney has been given an order for 125,000 tons. 


‘he Tasmanian State Premier, Mr. Lee, recently stated that the 


-State’s HYDRO- ELECTRIC SCHEME is being developed still further, and 


Parliament is to be asked for a further considerable sum of money for 
that purpose this year. It was hoped to launch a big scheme on the 
West Coast, and large contracts for the supply of power had already 
been entered irto. It would be necessary to develop the Arthur Lake 
and link it with the Great Lake. The Minister of Lands (Mr. Hayes) said 
between the Great Lake and Waddamana there was a fall of 1,100 ft., 
but from Lake Arthur there was a fall of 2,200 ft. ; 30,000 H.P. would 
be obtained at the Gieat Lake and 55,000 n.P. at Lake Arthur. They 
had spent £600,000, and the whole of the works would run to £2,000,000 
o- £3,000,000. The scheme would pay the interest on the outlay, and 
the State would not be asked to pay one penny. 


“ Indian Engineering ” states, in an article on HyDRO-ELECTRIC 
DEVELOPMENTS in the Native States of India, that the Durbar of the 
State of Gwalior has sanctioned the estimates for the Parbati power 
scheme, which is to be designed to generate 8 million units per annum, 
that the State is laying out an industrial city under the direction of 
Prof. Stanley Jevons, economic adviser to Allahabad University, and 
that a trust has been formed to establish 25 factories. It is suggested 
that the iron ore smelting industry in Maghroni and Panihar could be 
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revived by the application of electrical energy generated by power from 
the Sindh river, and that a paying aluminium industry could be estab- 
lished near Sipri if electrical energy were used. While other industries 
such as cotton ginning, weaWing, glass making, cement manufacture, &c., 
could be worked by similar means. Mr. Gurtu, Revenue Member for 
Irrigation, says electrical energy might be obtained in the State of 
Gwalior from 18 sources and the total might equal 6,748,000,000 kw. 
annually. Mr. Alakh Dhari, Inspector General of Commerce and In- 
dustry of Gwalior State and Prof. Dunstan have expressed the opinion 
that electricity would probably be the most economical source of energy 
for iron smelting in the State. ~~ A 


Certain British firms are, according to the ‘‘ Birmingham Daily Post,” 
to be invited by the French Government to co-operate with engineers in 
France to carry out extensive public works in Algeria and Morocco. 

In the ITALIAN CHAMBER OF DEPUTIES last week Signor Mitti, Minister 
for the Treasury, said that it was not possible to create a State monopoly 
of hydraulic forces, the development of which had to be left to private 
enterprise. 

The United States Government has purchased from the Marconi 
Wireless Company of Ameirica the wireless equipment on more than 300 
vessels under Government control, as well as the equipment for all small 
stations heretofore owned by the Marconi Company. 


A Polish subsidiary compan of the A.E.G., of Berlin, has been formed 
with a capital of one million marks, for the purpose of erecting elec- 
tricity works, manufacturing electrical plant and machinery, &c. . The 
head office of the new company is at Warsaw. 

The proprietors of a shipyard in Capiz, Spain (Echevarrieta y Lar- 
rinaga) propose to construct a dry dbck in connestion with their works 
capable of tak ng vessels up to and including 30,000 tons. Already new, 
up-to-date repair and construction shops have been erected; a large 
power-house is being constructed and electric cranes are being installed 
and a branch railway, connecting with the main line from Cadiz to 
Madrid, is under consideration. It is expected that with the completion 
of the dock Cadiz will become the most important port in southern 
Spain. | 

The ‘‘ Board of Trade Journal” stated that in AUSTRIA an Order has 
been issued which authorises the State, and concerns in which the State 
participates financially, to expropriate existing plant for the production 
of aluminium sesquioxide and aluminium. The erection of new factories 
for the production of aluminium sesquioxide and alumirium, and the 
conversion of other plant into such factories, is made dependent upon 
special permission from the Minister of Trade. It appears that Austria 
has extensive deposits of bauxite, but hitherto only a small part of it 
has been worked up at home. It is hoped that the requisite increase of 
output can be profitably effected in connection with already existing 
concerns. 


The “ Norsk Marconi Kompagni” has been formed in Christiania, 
with a capital of 900,000 kroner, for the construction and sale of appa- 
ratus for wireless telegraphy and telephony. Marconi’s Wireless Tele- 
graph Company of London is to receive 300 shares in return for the exclu- 
sive right granted to the Norwegian company to construct and sell appa- 
ratus in accordance with the patents of the English company. The 
Belgian “ Société anonyme internationale de télégraphie sans fil” had 
previously received the sole right for the sale and erection of wireless 
installations on Scandinavian merchant ships, but the Norwegian com- 
pany has concluded an agreement with the Belgian company, under 
which the former obtains a monopoly of supplying all Norwegian mer- 
chant ships, which will be built in Norway, with Marconi wireless instal- 
lations. 


Miscellaneous. 
The prices of petrol and paraffin have been reduced by 2d. per gallon. 
The Society of Motor Manufacturers has decided to hold its annual 
touring car show at Olympia in November next. 


In order to attract trade to the port, MANCHESTER SHIP CANAL facilitics 
are to be improved by the erection of new warehouses and the installation 
of electric plant. 


Recent additions to the STATUTORY List of firms and persons with 
whom trading by firma and persons in the United Kingdom is pro- 


hibited include the following: Denmark—A.E.G. Dansk Electricitits 


A/S (Copenhagen). 

MARCONIS WIRELESS TELEGRAPH COMPANY, LTD., announces its 
transatlantic wireless service (Clifden-Glace Bay) was re-opened for the 
exchange of press telegrams between this country and North America 
at midnight on Monday. 


At a meeting following a dinner at the Holborn Restauarant, London, 
on Friday last, the BatTi-Wat ans’ Society, of which about 50 mem- 
bers were present, passed a resolution pledging the Society to give its 
full support to the campaign of the Merchant Seamen's League to 
boycott German-made goods, and it was also decided to request the 
League to form an electrical section. This action was taken as the 
result of an appeal by Mr. Havelock Wilson on Oct. 15 last. 


Sir Isambard Owen speaking at the TauNTON MUNICIPAL TECHNICAL 
INSTITUTE last week, said he hoped the time had come when schools, 
colleges and universities were no longer looked on as luxuries, or of 
merely local importance, but that they were a primary national need. 
Had it not been for the men of science, who went on making and im- 
proving during the period of the war, we should now be in a very different 
position. Indeed, it was largely owing to the colleges and technical 
institutes that we were looking forward to a peaceful Christmas. We 
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were to enter on another struggle now to sustain and extend our manu- -` 
factures and commerce, and the labours of our scientific men: would: 
again have to come into play. i l l 

The “ Londcn Gazette ’ of Nov. 29 contains the fcllowing alteraticns- 
to the list of PRORIÐITED and RESTRICTED EXPORTS :— 

Delete.—{A) Aluminium, (A) carbcns suitable fer searchlights, (A). 
cerium and alloys (except ferro-cerium), (A) mercury and compounds of. 
same, (B) plumbago crucibles, (A) carbon electrodes for furnaces, (A)- 
ferro-molybdenum, (B) ferro-chrome; (A) magnetcs and parte, (B) mica 
waste and powder, micanite and articles and materials containing mica, . 
(A) nickel and alloys and manufactures of same (except nickel-plated 
goods), (A) sparking plygs, (A) tantalum, (A) zirconium and its alloys. 

Add.— A) Aluminium and alloys.of.same,.(B).magnetos and partey,. 
(A) nickel, its ores and alloys, (B) sparking plugs. tn 


At a meeting of employers and employees of the BrrmMincHa™M brass 
and copper trades last week it was decided to form an INoERIM REcoN- 
STRUCTION COUNCIL. l 

Mr. Ernest J. P. Bexy, Chief Commissioner of Trade Organisation, | 
presided, and said that it was for industry to show that they were ready 
to deal with reconstruction problems. They had won the war, and it 
was now for them to win the peace. During the war industry and 
Government Departments had become so mixed up that it was difficult 
to know where industry ended and,government began. Birmingham 
was the home of trade organisation, and he had no doubt that Birming- 


ham would see a great deal to the advantage of industry and the State - 


in the establishment of such a joint committee, which, of course, would 
act inds pendently of existing employers’ association and trade unions. 
Mr. E. D. Harcourt (Brassmasters’ Association, and chairman of the 
committee presenting the report). said that employers’ associations 
considered selling prices and trade unions chiefly considered the question 
of wages. Those matters were only incidents in connection with in- 
dustry, and the many other problems could be considered by the Joint 
Committee. . l 
Mr. W. J. Davis (Brassworkers’ Association), who moved the adoption 
of the report, which approved the appointment of an Interim Industrial 
Reconstruction Committee, said they must do what they could to sustain 
capital and labour. ™ l 


Imports.—The following are official values of electrical machinery, 
material and apparatus imported into this country (a) during October, 


1918, and (b) the aggregate figures from Jan. 1, to Oct. 31, with increase - 


or decrease compared with corresponding periods of 1917 :—- 
Electrical machinery, (a) £26,614 (decrease £86,589), (b) £560,661 (de- 


crease £599,842); including generators and motors other than for- 


aeroplanes, motor cars and cycles, (a) £17,659 (increase £2,441), (b) 
£145,094 (decrease £59,527); and electrical machinery unenumerated, . 
(a) £8,955 (decrease £89,030), (b). £415,567 (decrease £540,315) ; tele- 
graph and telephone cables other than submarine, (a) £755 (increase - 
£690), (b) £4,167 (decrease £46,420); telegraph and telephone appa- 
ratus, (a) £1,741 {increase £616), (b) £41,347 (increase £5,361); other- 
electrical wires and cables, rubber insulated, (a) £1,538 (as in October, . 
1917), (b) £2,195 (decrease £31,106); with other insulations, (a) £741 
(increase £530), (b) £4,099 (decrease £4,762); carbons, (a) £799 (in- 
crease £3,701), (b) £28,016 (decrease £37,798) ; glow lamps, (a) £53,831 
(increase £47,748), (b) £163,878 (increase £91,988); parts of arc lamps 
and searchlights (other than carbons), (a) £8,714 (decrease £1,966), . 
(b) £85,285 (decrease £17,174); primary and secondary batteries, (a) 
£7,669 (decrease £23,438), (b) £121,527 (decrease £141,281); meters and 
measuring instruments, (a) £570 (decrease £4,018), (b) £19,771 (decrease 
£10,427); switchboards, (a) £483 (increase £403), (b) £2,756 (increase 
£2,195); electrical goods and apparatus unenumerated, (a) £40,447 (de- 
crease £13,250), (b) £426,159 (decrease £33,389). Total of electrical gooda- 
and apparatus other than machinery and uninsulated wire, (2) £117,288 . 
(increase £6,016), (b) £899,200 (decrease £212,910). | 

Exports.—The exports of electrical machinery, material, &c., (a) 
during October, 1918, and (b) from Jan. 1 to Oct. 31, with increase or 
decrease compared with corresponding periods of 1917, were as follows :— 

Eleetrical machinery, (a) £92,300 (decrease £36,378), (b) £882,820 (de- 
crease £354,410); including railway and tramway motors, (a) £5,143. 
(decrease £747), (b) £34,674 (increase £3,848), other generators and 
motors except for aeroplanes, motor cars and cycles, (a) £60,919 (increase 
£10,965), (6) £542,829 (decrease £168,762) ; and electrical machinery un- 
enumerated, (a) £26,238 (decrease £46,606), (b) £305,317 (decrease - 
£189,496) ; telegraph and telephone cables, submarine, (a) £2,146 (de- 
crease £40,291), (b) £447,116 (increase £275,591) ; other than submarine, . 
(a) £45,395 (increase £22,909), (b) £281,049 (decrease £281,475) ; tele- 
graph and telephone apparatus, (a) £21,785 (decrease £2,691), (b) £164,426 - 
(decrease £64,387) ; other electrical wires and cables, rubber insulated, 
(a) £5,473 (increase £407), (b) £60,586 (decrease £112,658) ; with other 
insulation, (a) £19,144, (increase £12,816) (b) £99,125 (decrease £153,697) ; 
carbons, (a) £616 (increase £51), (b) £6,988 (decrease £14,430); glow 
lamps, (a) £5,269 (decrease £5,009), (b) £66,137 (decrease £46.777) ; are 
lamps and searchlights, (a) £1,066 (increase £1,009), (b) £17,332 (decrease - 
£5,266) ; parts of arc lamps and searchlights (other than carbcns), (a) £86 - 
(decrease £4,426), (b) £13,803 (decrease £57,940) ; primary and secondary 
batteries, (a) £15,647 (increase £5,166), (b) £103,932 (decrease £26,437) 5 . 
meters and measuring implements, (a) £8,436 (decrease £3,417), (b)}- 
£101,743 (decrease £13,771) ;. transformers, (a) £1,234 (decrease £5,067}, 
(b) £28,638 (decrease £33,231) switchboards, (a) £9,396 (increase £6,753 
(b) £32,881 (increase £292) ; electrical goods and apparatus unenumera 
(a) £35,508 (decrease £29,706), (b) £341,034 (decrease £257,489). Total, 
of electrical goods and apparatus, other than machinery and uninsulated : 
wire, (a) £171,204 (decrease £45486), (b} £1,763,790 (decrease £791,895). 
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Tenders Accepted. 


SUNDERLAND CouNcrL has accepted the tender of Ferguson, Pailin 


& Company for switchgear and that of the British Thomson- Houston” 


Company for a motor for coal conveyor. 

HAMMERSMITH (LONDON) BorovucH Counc has accepted the tender 
of Erith’s Engineering Company for the supply of a mechanieal stoker 
at £1,350. E. Bennis & Company tendered at £1,980, the Stirling Boiler 
Company at £1,600 and the Underfeed Stoker Company at £1,555. 


Appointments Vacant and Filled. 


A large dynamo firm advertises for two assistant electrical designers. 
An experienced designer of electric motors is required by an advertiser- 


An electrician is required to take charge of small electric light installa- 
tion. Applications to the Borough Surveyor, Douglas, I. of M. 

An instructor is required for workshop classes in electric wiring and 
installation work at the Borough Polytechnic, Borough-road, S.E. 1. 

A teacher for wireless telegraphy is required at the Merchant Ven- 
turers’ Technical School, Bristol. Salary £250, rising by increments of 
£10 to £300. Applications to the Registrar. 

A London firm of aircraft engineers, making metal fittings for aero- 
planes, and desirous of changing over to production of metal work for 
domestic architecture, wants a capable works manager. 

West Ham Education Committee invite applications for the post of 
Principal of the Municipal Technical Institute. Salary £600, rising to 
£700 per annum. Particulars from the Town Clerk. 

A chief instructor of Government Technical Schools is required by the 
Government of Ceylon. Salary £450, rising by annual increments of 
£30 to £600 per annum. Applications to the Crown Agents for the 
Colonies, 4, Millbank, London, S.W.1. 


Applications are invited for the position of professor of physics in the 


University of Cape Town. Salary £800 per annum. Applications by 
Jan. 1 to the High Commissioner for the Union of South’ Africa (32, 
` Victoris street, London, S.W.1), from whom particulars can be obtained. 

A lecturer in natural philosophy is required at the University, Mel- 
bourne. Salary £450 per annum. £100 allowance for travelling ex- 
penses. Applications to Agent-General for Victoria, Mel bo arne- buildings, 


Strand, W.C. 2, by Feb. 1, 1919. S 


Mr. F. M. Fletcher, A.M.T. E. E., assistant electrical engineer at Roch- 
dale, has been appointed borough electrical engineer at Darwen, in 
suocessicn to the late. Mr. Charles Garnett, at a commencing salary of 
£300 a year. He will commence his duties at Darwen on Jan. 1l. 

Business Items. 

The Sheerness & District Electric Power & Traction Cc mpany, Ltd,, 
has for sale a 110 kw, Browett-Lindley generating set. 

The Stanton Ironworks Company, Ltd., has opened a branch c fice at 
Manchester at Grosvenor-chambers, Deansgate, which will be under the 
management of Mr. G. W. Turner. Telegrams “ Spigot, Manchester,” 
and telephone 4,945 City. i 

In their new pamphlet, ‘‘ Notes on the Selection of Chain Gear,’ 
Messrs. Hans Renold, Ltd., Didsbury, Manchester, give inf: rmation as 
to the cost and selection of chain drives, useful hints upon the erecticn 
and care of chain drives, &e. . 

The proprietor of letters patent No. 25,632 of 1906, relating to a 
simple construction of magneto giving four sparks per revolution, desires 
to sell the patent or to grant licen:es. Applications to Messrs. Boult, 
Wade & Tennant, 111 & 112, Hatton-garden, Lendon, E.C. 1. - 


From the 9th inst. the address of the Electrical Contractors’ Associa- 

tion (Inc.), the N. E.C.T.A., Ltd., and the National Federated Electrical 
Association will be 11 and 13, Southampton-row, W.C. 1. The new 
telephone number will be Museum 4088, and the telegraphic address 
“ Nafecta Phone London.” In future Mr. Lecnard G. Tate will devote 
his whole time to the work of the three associations. 
. Mr. S. M. Hills, A.M.I. E.E., has resigned his position in the sales 
department of the West Ham Corporation Electric Supply to join the 
staff of Messrs. Greenly's, Ltd., the well-known specialists in business 
propaganda. Mr. Hills obtained his technical training at the North- 
ampton Institute and his practical training with the British Westing- 
house Company and the Mersey Electric Railway. Later he has been 
identified with the publicity side of engineering in the U.S.A., Australia, 
New Zealand, Japan and elsewhere. 

In the 1918 Folder of the Bastian Electric Company, Ltd., particulars 
and prices are given of the various types of Bastian electric fires, staves, 
heating apparatus, &c., supplied by them. The main claims made for 
Bastian ‘fires are that they are reliable and operate at a higher tem- 
perature, that they give a better quality of heat—.e., the scorching heat, 
or real, red heat of the bright coal fire. The fires are guaranteed for four 
years, and the company claim that they can do this because of the design 
and of the high grade materials employed, particularly the quartz tubes 
and the very pure nickel chromium (Tabasco) wire. 

Liquidations. 

A meeting to receive an account of the wirding-up of the Ilkeston 
Motor & Electrical Engineering Company, Ltd., will be held at Bromley 
House, Nottingham, on Jan. 1. 

The British Electron Company, Ltd., is being wound up voluntarily 
for the purpose of reconstruction, and Mr. S. Lingard, 10, Marsden-street, 
Manchester, has been appointed liquidator, with authority to consent to 


the registration of a new company to be nameg British Electron, Ltd, - 


sand to enter into an agreement with such new company 
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Western Telegraph Company, Lid. | | 
At the Annual General Meeting of shareholders on Wednesday, the 
Chairman (Str JOHN DENISON-PenpgR, K.C.M.G.) said: I think 
the Company is to be congratulated on having surmounted the 
many difficulties which necessarily arose in consequence of the 
War, causing at times considerable anxiety in maintaining communi- 
cation which has proved so valuable to Britain and her Allies. Amongst 
the many difficulties with which we have had to'contend may specially 
be mentioned the restriction of shipping, the supply of material and 
stores to our many stations, delays and danger to our repairing steamers 
in restoring interruptions to the cables, at times actually impossible to 
d», the transport of staff owing to regular liners being otherwise em- 
ployed, &c., but communication has been maintained all over our 
system, although I regret with delay as regards the general public and 
the Press. The revenue from me33ages, &c., shows an increase, com- 
pared with the previous 12 months, of over £392,000, but the ordinary 
expenses and those connected with the maintenance of cables were 
also increased by nearly £131,000, and income tax and excess prcfits 
duty by £236,000, consequently the surplus over the corresponding 
period is brought down to the sum of £25,000. Commodities of all kinds 
used in the service, freight and insurance were only procurable at 
greatly enhanced prices, and extra payments tc staff were necessar 
in consequence of the increased cost of living at home and abroad. 
1 think it right to refer to two letters which have been received from 
shareholders, suggesting that some part of the reserve funds should 
b2 distributed to the proprietors in the form of ‘‘ Bonus Shares.” As 
we foreshadowed at the last meeting, the Company has now been granted 
a concession by the Brazilian Government to lay a submarine cable 
from Ric de Janeiro to the Island of Ascension, where it will join our 
other cables which land at that Island; also we have secured a con- 
cession to lay a cable from North Brazil to the Island of Barbadoes, 
The length of these new lines together will be considerably over 3,000 
nautical miles and will entail an expenditure of many hundreds of 
thousands of pounds. Furthermore, since war was declared it has 
been impossible to carry out renewals to the several existing sections 
which are now urgently in need of renovation, proved by the constant 
interruptions to which they are subject. These renewals had to be 
suspended over the last four years, and time has shown the necessity 
of resuming this work at once, in spite of the high prices which | 
at present prevail ‘or cables. We are also threatened with 
further competition —the Western Union Telegraph Company has 
secured a concession to lay cables between various ports from the north 
to the south of Brazil, thus making another communication between 
Brazil and the United SERN The Central & South America Cable 
Company, which for many years past has owned cables and land-lines 
from the United States to the Argentine, has also obtained a decree 
from Brazil sanctioning the laying of two cables to the River Plate. 
One from Rio de Janciro and the other from Santos. These cables will 
connect that Company’s existing system at Buenos Aires with its lines 
serving Chili, Peru, Central and North America. We are also advised 
that a few weeks ago a concession for a submarine cabe from Rio de 
Janeiro to Cuba has been granted to an American citizen. The necessary 
steps are being taken by our legal advisers to protect this Company's 
interests where this proposed competition is considered to affect them. 
In July last at a meeting of a Wireless Company the Chairman stated 
that an eminent authority in the United States had expressed to him 
the opinion that no long-distance cables will ever again be laid and that, 
in his view, wireless telegraphy is thoroughly efficient for all telegraphic 
purposes. This opinion is evidently not shared by North American 
cable companies, as is proved by the efforts they are making to lay new 
submarine cables over a distance of many thousands of miles, en- 
tailing an expenditure of close upon, if not over, £2,000,000. Your 
Directors have, however, no fear that we shall be able to hold 
our own in the future as in the past, but what I have just told you 
furnishes another reason for maintaining the strong financial position 
in which the Company stands at the present time. Under these 
circumstances I feel sure the shareholders will support the Board in 
declining to consider in any form the issue of Bonus Shares. 
As you are aware a large proportion of our staff are young men, and 
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.when war broke out in 1914, on behalf of our Associated Cable Companies, 


I communicated with the authorities, knowing well that these young men 
were anxious to enlist and asked what action our Companies were to 
take to let the trained staff go or to keep them to maintain cable com- 
munications. We received a definite instruction that our trained 
men should remain at their posts, and by so doing were, equally 
with those at the Front, doing their duty to their Country and the 
Allies, in maintaining cable communication, an absolute necessity 
for the Army, Navy and Commerce. With reluctance this 
order was respected by the combined staffs with but few exceptions, 
Twice during the war one of the Islands where we have a cable station 
was bombarded by an enemy submarine. The Company's buildings 
were particularly aimed at, but on the first attack no damage was 
caused, although several hoses close to our office were struck. On the 
second occasicn à shell severely damaged a church facing our station, 
and splinters penetrated the staff quarters, going through the floor and 
ceiling of two rooms which fortunately were unoccupied at-the time. 


‘Several people were killed and wounded, but I am glad to say no member 


of our staff ar their families were amongst the number. At another 
Island, where the Company's office is also close ta the sea, an enemy 
submarine appeared actually in the harbour and did considerable damage 


678 


%o shipping, but no bom ardment of the town took place. The staff 
‘throughout remained cool and resourceful, and I may add that com- 
munication would have been maintained even if our buildings here or 
‘abroad had been wrecked, The delay in transmission is regrettable, 
‘espocially at a time when expedition in Press and commercial telegrams 
is cf even mdre importance than in normal times, but this is a matter 
which has bzen beyond our power to rectify. I, however, now look 
forward, if we can only get favourable weather for our ships, which 
are all at their posts ready to effect repairs, to reduce tkis delay very 
materially before the close of the present year. Three interim dividends 
‘of l} per cent. each, and a final dividend of 1} per cent., also a bonus of 
2 per cent., have been paid. amounting together to £166,344, making a 
total distribution of 8 per cent., free of income tax, for the year ended 
June 30, 1918, thus leaving £33,129 18s. lid. to be carried forward. 
jp ‘I'he report and accounts were adopted, and the retiring directors and 
‘auditors were re-elected. 


A quarterly interim dividertd of 2s. per share has been declared on the 
ordinary shares of the GLOBE TELEGRAPH & TRUST COMPANY, LTD. 


The directors of Edgar Allen & Company, Ltd., have declared an 
interim dividend of ls. per share, tax free, on the ordinary shares. 


A quarterly dividend of 1} per cent. on the cumulative preference 


shares has been declared by the BRAZILIAN TRACTION, LIGHT & POWER 
COMPANY, LTD. 


The directors of the ZINC CORPORATION, LTD., have declared a dividend 
‘of 2s. per share on the preference shares, being the second half of the 
fixed preferential dividend of 20 per cent. for 1918. i 


The half-yearly interest on the ELECTRIC LIGHT & POWER COMPANY 
OF COCHABAMBA (Bolivia) 6 par cent. Government guaranteed loan will 
‘be paid on Dec. 16 by Messrs. Erlangers, 8, Crosby-square, E.C. 3. 


The directors of the WESTERN TELEGRAPH COMPANY, LTD., have 
-declared the first quarterly interim dividend of 3s. per ‘share, tax free, 
for the year ending June 30, 1919, being at the rate of 6 per cent. per 
annum, The transfer books will be closed from Dec. 12 to 19 inclusive, 
and the dividend will be payable on the 20th inst. 


Meetings of the holders of the prior lien debenture stock, notes, 5 per 
«cent. debenture stock, and of the unsecured creditors of the PARAQUAY 
CENTRAL Raitway Company, Lrp., were held last week, when a scheme 
of reorganisation was approved The chairman (Mr. B. H. Binder) 
stated that in July last the company’s subsidiary undertaking, the 
Ascunsion Tramways, which had only been a burden to the parent 
-concern, had been sold. ° 

At the recent meeting of the Burma Corporation the chairman 
(Sir Trevredyn R. Wynne, K.C.S.1.) stated that in order to provide the 
necessary power the construction of the Mansam hydro-electric power 
scheme had been put in hand, and contracts had been entered into for 
.the required plant. When those works were completed they would have 
.@ plant capable of producing 31,500 tons of refined lead, 2,475,000 cz. 
-of silver and about 25,000 tons of zinc concentrates. The installation of 
ithe additional plant to deal with the ore on a big scale had been deferred 

until after the war. It was not possible to say what the exact method 
of the treatment of the bulk of their ore would be. 


The report of the WESTERN Power Compaxy oF Canapa for 1917, 
states that the company, which was organised in 1916, has issued first 
mortgage 5 per cent. bonds to the extent $6,000,000 ($20,000,000 
authorised); 10-year 7 per cent. debentures, $50(',000 ( $500,600 author- 
Ased); 7 per cent. preferred stock (cumulative from Jan. 1, 1918), 
$850,000 ($5,000,000 authorised); ard common stock, $5,000,000 
($5,000,000 authorised). For 1917 operating revenues were $450,160, 
„against $375,244; operating expenses, $130,559, against $116,150; 
net operating reverues, $319,601, against $259,094; non-operating 
revenues, $12,192, against $156; gross income, $331,793, against 
$259,250. 

For the year ended June 30 the total revenue of the AUCKLAND 
ELECTRIC Tramways Company, LTD., was £301,434. Traffic receipts 
‘were £294,564, an increase of £11,867. After providing for all expenses, 
including £22,511 for debenture and other interest, rental and per- 
-centage of profits payable to Auckland City Council (£5,431) and setting 
aside £25,000 to renewals and depreciation account, the surplus is £53,430, 
.and with £5,293 forward, the total is £58,723. The directors recom- 
mend that £10,000 be transferred to reserve, and that a further dividend 
be paid on the ordinary shares of 1s. per share (less tax) for the half-year 
ended June 30, making 1s. 6d., per share for the year, carrying forward 
£5,973. | 

The directors of FULLER ACCUMULATOR COMPANY, LTD., are unable to 
submit the accounts at present owing to the amount of taxation under 
the Finance Acts and the Munitions Acts still being unsettled. They 
are, however, satisfied that the profits admit payment cf 15 per cent. 
on the ordinary shares for year ended Oct. 31 (against 10 per cent. last 
year), after making liberal allowance fcr denreciation. At the meeting 
on Tuesday it was stated that further additions had been made to the 
Company s equipment in machinery, plant, buildings, &c.,to cope with 
the continuing increase of business. The turnover for the year wa3 
considerably more than that of the previous year, and the prospects 
continue to look most promising. Mr. Leonazd Fuller and Mr. D. A. 
Palmer were re-appointed directors. ` i 

Mr.'L. Breitmeyer, who presided over the meeting of the CarE ELEC- 
TRIC TRAMWAYS, LTD., last week said that during the past year 26,444,465 
passengers were carried on the Cape Town and Port Elizabeth systems, 
earning £264,137. 18s. 6d., or an increase of 2,692,449 passengers and of 
£33,032. 0s. 5d. in traffic receipts. The figures created a record, but the 
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working expenditure was again higher than in the preceding year. The 
ratio of expenditure to receipts (61:16 per cent.) was very little higber 
than last vear, when it worked out at 60°91 per cent. The traffic over 
all lines had been run at full pressure, which meant a considerable wear 
and tear of the track and rolling stock. Of the amount available for 
appropriation (£42,391. 15s. 8d.), the sum of £12,000 had been placed to 
reserve, and a dividend at rate of 5 per cent. was declared, leaving 
£5,830. 13s. 8d. to be carried forward. South Africa, from a business 
and agricultural point of view, had been going through a period of un- 
precedented prosperity. New industries had been started and work 
everywhere was in full swing and at high pressure. 


The net profit of FERRANTI, Lro., for the year to June 30 last was 
£35,174 after making provision for general establishment charges, bad 
de bts, repairs and renewals, income-tax, debenture interest, &c., and the 
usual allocation to depreciation reserve. No provision has been made 
for excess profits duty, which has not yet been ascertained. Net profit 
fo: the previous year was £7,650. » The outlook for the company’s ordi- 
nary manufactures shows sings of improvement, although facilities for 
export trade are meantime limited. Substantial reductions have been 
made in the amounts outstanding in respect of debenture stock and loans 
from bankers, and arrangements were made for the renewal of the five- 
vear notes until 1922. The directors have carefully considered the posi- 
tion and p-ospacts of the company, and feel justified in recommending a 
dividend of 6 per cent. (less tax) on account of arrears of dividend 
accrued on p-eference shares. They hope at the conclusion of the war 
to bring forward a scheme for funding the arrears and to readjust the 
capital. 


At the statutory meeting of the PLATINUM & GOLD CORPORATION, L1p., 
last week, the chairman, Mr. Thos. J. Ive, stated that there, was no 
p-ecious metal in such demand for scientific manufacturing sses 
as platinum. It was absolutely necessary and vital to many of the 
Empire’s greatest industries. There were only two known sources of 
piatinum in payable quantities—the Urals in Russia and the coastal 
regions traversed by certain rivers flowing from the western slopes of the 
Cordilleras or Andes Mountains and their affluents in the Republic of 
Colombia. The Chocó district, in which the Corporation was operating, 
was the chief centre of platinum production in Colombia, and the Cor. 


-“poration had secured and controlled large and extensive alluvial deposits 


of exceptional value. Previous to the war 90 per cent. of the world’s 
output of platinum was purchased in Russia, but the yield from that 
country had fallen off in recent years. In 1912 the Chocé yield was 
12,000 oz. and last year about 50,000 oz. Surveys had proved the 
existence of platinum and gold in payable quantities over many square 
miles of territory, and with modern up-to-date machinery the yield 
would be still further increased. 


New Gompanies, &c. 


ACME SALES AGENCY, LTD. (152,057).—Private company. Reg: 
Nov. 28, capital £500 in £1 shares, general agents, manufacturers of and 
dealers in machinery, rolling stock and hardware, &c. Reg. office: 
57-9, Long Acre, W.C. 

ASSOCIATION, LTD.— Registered as a company limited by 
guarantee, with not more than 50 members, each liable for £1 in event of 
winding up, to protect the interests of asbestos manufacturers and traders 
in allied indvstries in the United Kingdom. The general committee 
(consisting of all the members) is to be divided first into fwo sections, 
viz.: Section A, manufacturing textile and general asbestos goods: 
and, Section B, manufacturing asbestos-cement building, sheets amd 
tiles. Additional sections may be formed. No member may import 
manufactured asbestos goods from abroad, apart from specialities nòt 
at the time made by members, without first obtaining a resolution of the 
sectional committee of which he is a member. 

LORIVAL MANUFACTURING COMPANY, LTD. (152,035).—Private oom- 
pany. Reg. Nov. 26, capital £100,000 in £1 shares, manufacturers 0 
chemcials, electrical appliances and accessories, &. Agreement with M. 
Lormier, P. M. de Vallambrosa and W. Petersen. First directorsare: W 
Petersen (chairman) and M. Lormier. Reg. office: 6, Lloyd s-avenvue, 
E.C. 

J! H. TUCKER & COMPANY, LTD.(152,031).— Reg. asa private company: 
capital £150,000, in £1 shares, to take over the business of a manu- 
facturer of electric lighting and power acoessories carried on by J. B. 
Tucker, as J. H. Tucker & Company. 


Thirty-Seven Years Ago. 
[From THE ELEcrIciAN, December 3, 1881.] 


ENTERTAINMENTS BY TELEPHONE.—The latest news from France 
says that a company is to be started to give telephonic concerts. A hall 
is to be obtained where persons can listen by telephone to either play 
or opera. l 

ELECTRIC LIGHT FoR TRAINS.—Mr. Joseph Pease, M.P., is reported 
to have stated recently than an offer had been made to light tho carriages 
on the North-Eastern Railway by means of electricity at half the cost 
of the present oil lamps. 

ELECTRO- PHOTOGRAPHY.—An exhibition of Muybridge's electro- 
photographic apparatus, by means of which any particular motion of an 
animal or man can be photographed instantaneously, was given by 
M. Meissonier, the painter, in his studio at Paris the other day. By 
means of these: protographs the separate and various movements made 
by a horse in walking, trotting, galloping, &c., can be reproduced, and 
piinters will no longer have to imagine what they were like. 
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Industrial Research and Trained Workers. 

AMONG the national deficiencies which must be removed 
during the years of reconstruction and thereafter must be 
classed the creation of an adequate supply of trained scientific 
workers. In this connection there is a timely report on this 


subject issued by the Education Committee of the British 
Science Guild. The report presents a statistical comparison 


of the position of universities and technical institutions in 


the United Kingdom, the United States and Germany. In 
view of the great amount of disoussion on technical education 


since the war, and the development of such bodies as the 


Department of Scientific and Industrial Research, people are 
apt to assume that we have already made up much of the 
lee-way in this field. That there has been a gratifying move- 
ment in this direction, and that public opinion has been largely 
awakened to the urgency of the problem will be generally 
admitted. But this is merely promise ; we still look to the 
future for fulfilment. 
up we may quote the following instructive facts from this 
report : There are only 5,000 full-time students of science and 
technology in the United Kingdom in comparison with nearly 
12,000 in Germany and 34,000 in the United States ; the total 
income of universities in the United States is about £20,000,000, 
in this country £2,000,000 (or, excluding Oxford and Cam- 
bridge, £1,000,000) ; the Unive ersity of Berlin receives annually 
from State funds a grant nearly equal to the total Parliamen- 
tary grant to the universities and colleges of England and 
W ales. private benefactions to universities and colleges in 
the United States exceed £5,000,000 annually—20 times that 


As evidence of the ground to be made 


in the United Kingdom. Many other instructive facts are 
mentioned. For example, the block grant of £1,000,000 to 
the Department of Scientific and Industrial Research was 
considered a great step, vet the amount is much surpassed 
by the endowment of the Carnegie Institute (£4,400,000), 
the Rockefeller Institute (£3,000,000) and other institutions 
in the United States. Thus, while something has been done, 
much remains to be done to put this country on the same 
footing as the United States and Germany. Now, if ever, 
is the time to make this deficiency good. 


— 


Working Capital for Local Authorities. 
For several years past the Incorporated Municipal Electrical 


- Association have placed in their draft Supply of Electricity © 


Bill a clause giving local authorities the power to borrow 
money for trading capital as may be required for their elec- 
tricity undertakings. This seems to be a reasonable provision. 
It is interesting to note, however, that so far as Ireland is 
concerned this power has been given by the Public Health 
(Borrowing Powers) Ireland Act, 1918, so that Irish local 
authorities are now at an advantage. The first application 
under this Act, so far as we are aware, was made recently 
by the Dublin Corporation, so that the Corporation might 
have authority to borrow money for this purpose from the 
Bank of Ireland and to pay interest at the rate of 5 per cent. 
on the overdraft out of the profits of the electricity under- 
taking. The application was granted by the Local Govern- 
ment Board. So far, local authorities have relied upon the 
balance of their current account being sufficiently large to 
provide money for working capital. This fact, however, should 
be no legitimate reason for objecting to the more commercial 
method of paying interest on the capital that is required, and 
it would be well for corresponding legislation to be carried 
through Parliament for this country. ` - 


Coa ie 


The Demand for Technical Education. 


OnE of the most disturbing features of technical education 
in this country previous to the war was the relatively weak 
demand for technical education, both on the part of youths 
entering industry and the manufacturing firms whose service 
they proposed to enter. It has often been said that our 
national resources for technical and higher scientific education 
are inadequate, but it is admittedly a fact that in the past ever 
those institutions we possess did not receive, In many Cases, 
nearly as many students as they were prepared to train. This 
was naturally a discouraging factor to those desirous of extend- 
ing facilities for technical education. We are not yet in a 
position to judge to what degree this demand for education has 
been stimulated since the outbreak of war. There is gratifying 
evidence of a fuller recognition of the benefits of education by 
industry, and it is essentially to this quarter that we must look 
for 2 stimulus. We can only expect a large influx of youths 
into technical colleges and institutions if they know that their 
subsequent position will depend on the training they receive. 
Since August, 1914, anv growing demand due to these conditions 
has been largely masked by the great numbers of youths enter- 
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ing the Army, which has tended to deplete attendance at 
classes. Nevertheless in certain areas, ‘especially those which 
have been busy with munitions and engineering work, atten- 
dance seems to be quite exceptionally large. South Wales is a 
case In point. It is stated that in Cardiff the demand is so 
keen that the committee has established a waiting list, vacan- 
cies being filled as they occur. There are at present 1,500 
students attending the college, while at the Newport Tech- 
nical Institute the evening classes for mechanical engineering 
and boiler making has also reached an unprecedented figure. 
In the present circumstances this is a gratifying state of affairs, 
the more so as the college in South Wales has in the past rather 
been in the position of a Cinderella among technical institutions, 
admittedly not receiving the support which the important 
local industries would justify. There seems every reason to 
expect an era of greater prosperity for our scientific and tech- 
nical institutions now that the demands for the army are 
ceasing and the stream of prospective students begins to flow 
agamn. l 


The E.P.E.A. 


It appears that the H.P.E.A. has reached the stage of its 
existence at which the appointment of a general secretary is 
desirable, and we gather from a resolution of the Western 
Section of this Association that there is some difference of 
opinion as to the appointment. Some of the members evi- 
dently feel that the position should be occupied by a member 
of the Association ;. in other words, by an engineer. Others 
take the view that the choice should not be limited in this way. 
As to whether a particular course is desirable must, we think, 
depend upon the aims of the Association. A position of this 
kind requires some administrative ability, great tact in nego- 
tiations, and realisation that there are somwehat wide interests 
to represent, from those of chief engineers downwards. Such 
a position is not easily filled in a satisfactory way, and we 
doubt if £500 per annum, which is the amount offered, is 
‘sufficient to attract the class of man that is really desirable. 
As a matter of fact, the technical knowledge that is necessary 
need be very small, and may be easily acquired second hand. 


The conditions of work, rather than the technical character 


of the work, are what are really important. It appears to 
us, therefore, that it would be a mistake to restrict the selec- 
tion to members of the Assocationy and that it would be far 
better to go beyond its ranks in order to secure a secretary 
who will be able to fill this rather difficult position in a com- 
pletely satisfactory way. 


Eas 


The Allocation of Plant by the M.M. 


A FEW weeks ago we drew attention to a resolution which 
had been passed by the Incorporated Municipal Electrical 
Association criticising the way in which plant had been allo- 
cated by the Director of Electric Supply at the Ministry of 
Munitions. It was suggested by ths resolution that such 
allocaton had been carried out unfairly, and that private 
enterprise had been unduly favoured. This view has not 
been supported by figures issued by the Ministry of Munitions, 
and which we published recently. The sequel is now seen in 
a letter from the I.M.E.A. to the Ministry of Munitions, in 
which tho resolution is withdrawn, and regret is expressed that 
the resolution had been submitted. For the sake of our public 
services we are glad that the allegations have been disproved, 
and we trust that the whole matter will now be speedily 
forgotten. During the last couple of years it is easy to under- 
stand how'misunderstandings may have arisen when we have 
all been suffering from numerous restrictions, which, although 
essential, were at times most irritating. f 
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Industrial Reconstruction Council.—A Conference on 
“ Restriction of Output ” will be held under the auspices of 
the Industrial Reconstruction Council on Tuesday, Dec. 17, 
at 6 p.m., in the Hall of the Institute of Journalists, 2 & 4, 
Tudor-street, E.C.4. The subject will be introduced by 
Mr. Wilfrid Hill, of Birmingham, a member of the Whitley 
Committee, after which the discussion will be open. No 
tickets are necessary.. | 

“ Australia’s Greatest Tramway System.’’—The ` Electric 
Railway Journal ” thus describes the tramway system serving 
a large area rouhd Sydney, comprising 350 miles of track and 
1,387 motor cars, 11 trailers and 105 service cars. About 
4,000 to 5,000 cars pass the centre of the city between 6 a.m. 
and midnight. More than 295 million passengers are carried 
per annum, and the car-mileage exceeds 25 million miles. 
An interesting feature of the system is the very severe gradients 
which prevail at some points where the lines rise from sea level 
to the top of the cliffs. 

Women in Industry.—On behalf of the Women’s Industrial 
League, Lady Rhondda has addressed a memorial to the 
Prime Minister setting forth the claims of women to receive 
the same pay as men for equal output and to be trained 
efficiently for industry ; and also setting forth the view that 
the claims of women to work in their own interest must be 
respected and safeguarded. A sympathetic reply was received 
from the Premier, admitting that new industries do not come 
under the Treasury agreement and supporting the basis of 
equal pay for equal output. 

Device for the Elimination of Atmospherics.— An 
announcement appeared recently in the daily Press to the 
effect that Mr. R. A. Weagant, chief engineer of the- Wireless 
Telegraph Company of America, had discovered means of 
overcoming atmospheric disturbances in wireless telegraphy. 
A statement has now been issued by the Company to the 
effect that this device has been generally adopted in various 
parts of the world, and has been placed at the disposal of the 
Allies, as well as of the United States Government. Through 
this new discovery the large steel towers hitherto used become 
unnecessary, the receiving antenna being stretched merely a 
few feet above the ground. Interference between stations 1s 
also eliminated. 

Electrical Power Engineers’ Association. — At the monthly 
mecting of the Western Section, Southern Division, B.P.E.A, 
the following resolution was unanimously agreed :— 

That the members of the Western Section, Southern Division, Elec- 
trical Power Engineers’ Association, are of opinion that it is unfortunate 
that any recommendation for a nominee for the post of general secretary 
should have been made by the National Executive Council, as their 
action may have a quite unfair and unwarranted influence : and they 
feel that due consideration has not been given to the qualifications which 
such a position demands. They desire that, so far as is practicable, each 
member shall be acquainted with the real situation and the vital im- 
portance of the appointment before a tinal decision is arrived at. Further, 
they take exception to the inadequate salary offered, and suggest that 
the whole matter be reviewed before nominations are considered. In the 
opinion of members of the Western Section, it is essential that the future 
policy .of the Association should first be definitely formulated, as the 
qualifications necessary in a secretary are inevitably linked thereto. 
‘They consider that the post should be thrown widely open to competition. 
Fuses for 2,500 Volt Circuits.—A useful summary of the 
various steps that have led to the development of reliable 
fuses for circuits up to 2,500 volts, is given by Mr. R. C. Cole 
in a recent issue of the “ Electrical World.” The design of an 
enclosed fuse for such circuits involves careful attention to a 
number of details. Amongst these considerable importance 
is attached to the choice of a metal, the vapour of which will 
not support arcing ; the filling material must also be such as 
to endure high temperatures without fusing or otherwise dis- 
integrating. In early forms of fuses there was an insufficient 
amount of filling material to condense the metallic vapour 
before the melting temperature was attained. Thus the 
circuit might be broken and yet a conducting film might 
remain between the severed ends of the metal strip. A certain 
volume-ratio between metal and filling material is needed, 
and by dividing the metal into a number of strips the quench- 
ing of the arc has been greatly facilitated. Finally a double 
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filling mateiial was used, a substance specially well adapted 
to quench the arc being placed in contact with the metal, and 
a calcium carbonate-sulphate combination at either end. 
New fluxes have also been developed to prevent corrosion of 
strips in soldering and a special low melting point alloy has 
been used for connecting the strips to the terminals. Enclosed 
fuses for the protection of 2,500 volt circuits have been on the 
market since 1900, but the continual development of gene- 
rators of increasing capacity, and the conveyance of larger 
amounts of power, has made new demands on the design of 
such fuses. f 


National Council of Women of Great Britain and Ireland. 
—An Engineering Committee, with Miss R. Parsons (1, Upper 
Brook-street, Lordou, W. 1) as Secretary, has been formed by 
the National Council of Women. The object is that “ technical 
women ” should have some central organisation. By * techni- 


cal women “1s meant :— 
1. Women with technical or mechanical training in engincering and 
allied industries. . 
2. Women responsible for the organisation of women's work in the 
shops.’ 


The aims of the Committee are as follows :— 

1l. To work for the admission of women into all suitable institutes 
of engineers, iron and steel, motals, gas and illuminating institutes, 
naval architects, and on to the boards of the universities and technical 
colleges of university rank, to the technical branches of the higher civil 
service, such as H.M. Patent Office, technical inspectors on the Board of 
Edueation. : 

2. To secure opportunities for women equally with men to all 
technical schools and classes, colleges and universities. 

3. To secure the co-operation of all women doing technical and 
mechanical work in Government factories, controlled factories and 
private firms, with a view to utilising their skill in all reconstruction work 
in the immediate future. 


The Committee invite all branches of the National Council 
of Women who are situated near any centres of the Engineering 
[Industries to form an Engineering sub-committee, who would 
b the nucleus of a large women’s engineering alliance in their 
district. 


The I.M.E.A. and the Ministry of Munitions.—In our 
issue of Nov. 8 we gave a resolution of the Council of the 
I.M.E.A. asking for impartiality in the granting of permits by 
the Ministry of Munitions for extensions to power stations. 
This was circulated to Members of Parliament. The following 
letter has now been written to the Ministry of Munitions 
withdrawing this resolution. 


Incorporated Municipal Electrical Association, 
28, Bedford-square, W.C.1, December 4, 1918. 
The Secretary, Ministry of Munitions of War, S.W. 1. 
l Reference kstah, Cent, 8301. 

Sik: In reply to your letter of November L3th (received on Novem- 
ber 15th), the Council of the LM. E.A., at its meetings held on the 14th 
and 29th inst. [? ult.], had this matter under further consideration. 

A letter dated November 12th has been received from the Town Clerk, 
Sheffield, containing the following statement :— i 

“The Committee desire me to state that the statements made by 

Mr. Fedden at vour meeting of October 17th, to which you refer in 

your letter to the Ministry of Munitions of the 2nd inst., were made 

on his own responsibility and without previous consultation with any 
members of the City Council, and the Committee, therefore, must 
disclaim responsibility therefor. 

lf it should transpire that any inquiry is made into the allegations 
on which your Councils resolution is based, Mr. Fedden will be pre- 
pared to submit such facts as are within, his knowledge, and the Cor- 
poration will also furnish any information they may possess.” 

I am desired to inform you that, having regard to the statements of 
the Corporation of Sheffield, the resolution of October 22nd is withdrawn, 
and regret is expressed that the same bas been submitted. 

A copy of this letter is being sent to everyone to whom the original 
resolution was communicated. 

l ain, Sir, yours obediently, : 
(Signed) (C. McARTHUR BUTLER, Secretary. 


Fuel Economy in Cooking Apparatus.— We have received . 


a reprint of a series of three lectures on the above subject 
recently delivered at University College, London, by Mr. A. H. 
Barker. We understand that the lectures were originally 
reprinted verbatim in “ The Builder.” The three lectures 
cover a great deal of ground and are very opportune. In an 
introductory preface the author expleins that his object is to 
illustrate general principles, not to single out particular 
apparatus for censure or approval. The first lecture is mainly 
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introductory, the need for economy, the conditions of hiring 
and purchase, and the nature of heat being explained. Useful 
diagrams relating to the number of heat units purchasea ble for 
one penny, oven temperature, &c., are presented. On one 
suggestion, the Government control of design with a view to 
efficiency, we can hardly agree with the author, though he is 
conscious of the difficulties, and suggests that many years - 
would be necessary to reconcile public opinion to the step. 
Lecture II. deals with causes of waste of heat, including radiator 
losses, losses in burning fuel and waste of heat and material in 
roasting, boiling and steaming. Some useful hints are given 
on the design of kitchen ranges, and both gas and electrical 
apparatus are described. Stress is laid on care immanipulation, 
education of the cook and the prevention of waste due to care- 
lessness in manipulation. Lecture HI., however, is really the 
seqtel to Lecture IL., and here the methods of correcting the 
errors alluded to in Lecture Il. are explained, incidental 
reference being made to the hav-box. We cannot recall any 
series of lectures on fuel economy that contains more useful 
information, and they deserve to be widely studied. The 
householder, restaurant proprietor and maker of heating and 
cooking appliances could obtain many useful hints from their 
perusal, and the references to electric cooking contain much - 
of interest to the electrical engineer. 
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| Obituary. 

Lieut. F. J. Kean.—We regret to learn that Lieut. Francis John | 

Kean (A.S.C., M.T.), B.Sc. (Lond.), late of the Polytechnic School of 

Engineering, London, and the MeGill University, Montreal, died on 

Nov. 25 of pneumonia following influenza in the 2nd London General 
Hospital. 


i 


Arrangements for the Week. 


FRIDAY, Dec. 13th (to-day). 
INSTITUTION OF MECHANICAL ENGINEERS. 
6m. At the Institution of Civil Engineers, Great (eorge-street, 
‘London, S.W. Genera! Meeting. 


JUNIOR INSTITUTION OF ENGINEERS. 
7.30 p.m. At 39, Victoria street, London, S.W. 1. 
“ Air Compressing,’ by Mr. H. P. Anderson. 
SATURDAY, Dec. 14th. . 
MANCHESTER ASSOCIATION OF ENGINEERS. 
6.30 p.m. The Grand Hotel, Manchester. Quarterly Meeting. 
Paper on “ Wood Testing.” by Mr. J. E. Hurst. 
M NDAY, Dec. 16th. 


Lecturette on. 


RoYaAL SOCIETY OF ARTS. 
5pm. At John-street, Adelphi, London, W.C. Cantor Lecture on 
e Physical Chemistry and its Bearing on the Chemical and 
Allied Industries,’ by Prof. J. C. Philip, O.B.E. (Lecture LIT.) - 


[NSTITUTION OF ELECTRICAL ENGINEERS, SCOTTISH CENTRE. 
7.30 pan. At the Rooms, 207, Bath-strect, Glasgow. Address by 
the President, Mr. C. H. Wordingham. 
WEDNESDAY, Dec. 18th. 
INSTITUTION OF ELECTRICAL ENGINEERS, SOUTH MIDLAND CENTRE. 
7 pm. At the University, Edmund-street, Birmingham. Paper 
on * Carbon Brushes,” by Mr. P. Hunter- Brown, A.M.L E. E. 


l LIVERPOOL ENGINEERING SOCTETY. 

Spm. Atthe Royal Institution, Colquitt-street, Liverpool. Paper 
on’ The Growth and. Arrangement of Industrial Foiler Plants,” 
by Mr. H. S. Rowe, B.Sc. Joint Meeting with the Society of 

| Chemical Industry. © 
THURSDAY, Dec. 19th. ç 
INSTITUTION OF ELECTRICAL ENGINEERS. 

6 p.m. At the Institution of Civil Engineers, Great George-street, 
Westminster, London, S.W. Paper on * Carbon Brushes: 
Considered in Relation to the Design and Operation of Elec- 
trical Machinery,” by Mr. P. Hunter- Brown. 


ELECTRICAL Power ESGINEERS ASSOCIATION, LONDON AND SOUTHERN 
| l DIvISIoN, | . 
6.30 p.m. At Anderton's Hotel, Fleet-street, London, E.C., Smoking 
, Concert. 

ILLUMINATING ENGINEERING SOCIETY. 

Spm, At the Royal Society of Arts, John-street, London, W.C. 

A Summary of Progress in Photometry with © Special Reference 

to War Problems,’ will be presented. the discussion being 
opened by the President. ` 


FRIDAY, Dec. 20th. 
JUNIOR INSTITUTION OF ENGINEERS. i 
7.30 pam. At the Royal Society of Arts, John-strect, London, W.C. 
Presidential Address by Col R. E B. Crompton, C.B. 


682 


THE ELECTRICIAN. 


DECEMBER 13, 1915 


The Supply of Single-Phase Power from Three- 
| Phase Systems." | 


By Prof. MILES WALKER, D.Sc. . 
Summary.—The various methods of supplying single-phase power are considered. The correot method of balancing the phares in the 


case of an electric furnace working at 0'7 power factor is developed for both choke-coil balancer and condenser balancer. 


Running 


balancers are classitied under five sub-headings, and the merits and dtawbacks of these balancera discussed.. A new type of balancing 
transformer is described, and a calculation of a balancing transformer for feeding a 400 kw. electric furnace is worked out. 


PRESENT DEMAND FOR SINGLE-PHASE POWER. 


The advantages of three-plrase power distribution over the single- 
phase systems in vogue 25 years ago are generally acknowledged ; 
but for some purposes single-phase current is to be preferred, as, or 
instance, in high-voltage alternating-current traction systems and 
for the operation of electric furnaces. From the metallurgical point 
of view, the single-phase furnace has much to recommend it; but 
owing to objections raised by suppliers of electric power to the 
unbalancing effect of a single-phase load upon their three-phase 
systems, the polyphase furnace is in much more extensive use in this 
country than the single-phase furnace. 

In view of the very extensive use that will be made of electric 
furnaces for steel manufacture in the future, it is important to see 
what can be done to minimise the objection of the suppliers of electric 
power to a single-phase load. 


METHODS OF OBTAINING SINGLE-PHASE POWER. 


Where single-phase power must be supplied for any specific pur- 
pose, we have a considerable choice of methods of obtaining it. 

1. Single-phase generators driven by prime movers. 

2. Three-phase generators constructed so as to give single-phase 
power. 

3. Motor-generator sets. 

4. The taking of single-phase current direct from one of the phases 
of a three-phase supply system, and the use of a talancer for balancing 
the phases. i 

5. ‘A rotating balancing transformer, which absorbs the balanced 
three-phase power in one winding and supplies a single-phase load 
from an independent winding. 


1. SINGLE-PHASE GENERATORS DRIVEN BY PRIME MOVERS. 


Where the single-phase load is near some source of mechanical 
power it is comparatively a simple matter to install single-phase 
generators that.ean be run independently of any other generators 
in the station. This has been done in the case of several single-phase 
traction systems. The main objections to the single-phase generator 
are: The cost for a given output is higher than for a three-phase 
generator; e.g., a 25-cycle single-phase generator of 5,000 kw 
capacity, running at 1,500 revs. per min., is about 30 rer cent. higher 
than that of a corresponding three-phase generator. Secondly, the 
efficiency of a single-phase generator is considerably lower than that 
of a three-phase generator of the same rating, owing to the higher 
iron losses due to the single-phase armature reaction and the loss 
in the amortisseur and the metal surrounding it. It is not uncommon 
for the guaranteed efficiency of a large single-phase generator to be 
14 to 2 per cent. lower than that of a three-phase generator of the 
same general characteristics. It is in general inconvenient to 
provide special single-phase generators to supply the load, especially 
when the load is some distance away from the power station. 


2. THREE-PHASE GENERATORS CONSTRUCTED SO AS TO GIVE 
SINGLE-PHASE POWER. 


Where the load is divided between a number of locomotives or a 
number of furnaces which are not started simultaneously, it is 
possible to divide the whole into two parts, putting .one part on to 
one phase of a two-phase generator and the other pat on to the other 
phase. It may be that such an arcengement gives a balance of load 
that is good enough for prectical purposes ; and if the generator is 
constructed with an amortisseur so as to take a single-phase load 
without injury, this arrangement is perfectly satisfactory. Similarly, 
three independent loads can be taken from a three-phase system. 
In this connection it is interesting to inquire bow far the voltage of a 
three-phase generator is disturbed when a single-phase Icad is thrown 
on one phase, and in the original Paper this problem is fully treated 
in an Appendix. i : 
3. Motor-GENERATOR SETS. 


In some cases where power companies have refused to connect a 
single-phase load on to their systems motor-generators have been 
installed. A motcr-generator for this purpose may consist of an 
induction motor direct connected to a single-phase generator; or a 
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synchronous motor may be used to drive the single-phase generator, 
and in this case the set may be used for improving the power factor 
of the system by over-exciting the synchronous motor. Fot genera! 
convenience of operation this method is entirely satisfactory: the 
consumer bas complete control over his own voltage, the power 
factor on the three-phase side can be adjusted at will, and the 
maximum demand can be kept within bounds, notwithstanding the 
heavy currents that may be drawn from the single-phase generator 
at times of short-circuit. The matn drawbacks to this plant are the 
high first cost and the poor efficiency. Owing to the low efficiency 
of the single-phase generator, especially when built with heavy 
armature conductors for large currents, the efficiency of the whole set 
is usually very poor. A 500 k.v.a. size has an efficiency of about 
85 per cent. 


4. SINGLE-PHASE CURRENT FROM THREE-PHASE SUPPLY WITH 
BALANCER. 
In order to secure a higher efficiency than can be obtained from a 
motor-generator, and a better specific use of the material employed, 


a number of different types of balancers Wave ‘been proposed for 
balancing a three-phase system that would otherwise be thrown out 
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of balance by a heavy single-phase load. These may consist either 
of stationary apparatus, such as choke coils or condensers, or of 
running machines, which may be either synchronous or asynchronous. 

In the original Paper the author then proeeeds to analyse the 


_circumstances corresponding with a condition of ‘‘ out of balance,” 


a distinction being drawn between unbalanced currents apd un- 
balanced voltages. The explanation of what occurs in a three- 
phase system is aided by vectorial diagrams; and inan Appendix in 
the ‘original Paper an example, in which the power is balauced 
according to Steinmetz’s definition, although the current and voltage 
are out of balance, is worked out. Balancers are next considered 
under the respective headings of stationary apparatus and mining 
machines. Thus, when a polyphase load is unbalanced by the 
addition of a single-phase Icad, it may be balanced by the addition 
of the wattless load taken by a choke coil or condenser. (This 
problem was also treated analytically by the author in appendices.) 

By using a condenser the power factor might also be improved. 
There is, however, the drawback that such an arrangement has to be 
switched in and out, according to the furnace load. 

Similarly, a running machine, such as a synchronous or esyn- 
chronous motor may be used to neutralise an alternating component 
of a system, and, if the impedance of the armature is low, the system 
may be very nearly balanced; if the impedance is not negligibly 
small, some kind of boosting appliance in series with the balancer 
may be used to compensate for this impedance. In the original 
Paper the author discusses five methods of boosting applied in 
different kinds of balancers, namely :— s 

(a) Unsymmetrical numbers of turns in the balancer winding. 

(b) Booster transformer in series with the winding. 

(c) Addition of choke coils or condensers to some of the phases, 

(d) Booster generator in series with the wifding. 

(e) The generation of an oppositely rotating magnetic field of 
double the frequency. 
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_ The fifth method is of special importance, and the treatment of 
this leads to an expression for the resultant magnetic field of a poly- 
phase armature, which is shown to consist of two uniform fields of 
different amplitudes rotating in different directions. It is shown, 
further, that a system may be balanced by building a synchronous 
motor having a special rotor winding, through which currents can be 
sent which impress a backward rotating magnetomotive force. 
Various methods of achieving this result are mentioned. All these 
methods involve the use of several auxiliary machines in addition 
to the main translating apparatus required to furnish the single- 
phase load at its right voltage; and in the single-phase furnace 
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projects with which the author was concerned they did not give the 
characteristics that were required, and were ruled out in favour of 
the type of balancer falling under heading (5). 


5. A RorTaTING BALANCING TRANSFORMER, 


which absorbs the balanced three-phase power in one winding and 
supplies a single-phase load from an independent winding, is of special 
interest in connectiofi with single-phase electric furnaces. i 
The main advantages claimed for the single-phase furnace are as 
follows : Firstly, only two electrodes are required instead of three ; 
as these can be brought into the furnace at two diametrically opposite 
points, the liability of the arc to cause a short-circuit through the 
hot semi-conducting lining is much reduced. This enables the 
voltage between the terminals to be raised to a value almost double 
that practicable for a polyphase furnace. The increase in the voltage 
leads to a corresponding reduction in current for the same power 
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input; the smaller current leads to economy in conducting cables 
and contacts, and enables a much smaller electrode to be used than is 
possitle in the polyphase furnace. As the electiode losses are 
dependent wpon the surface of carbon expored, anc also upon the 
amount of aiw-leakage through the furnace, the reduction in the number 

and size of the electrodes and in tte numker and size of leakage koles 
” results in a great saving in electroce consumption. Secondly, the 
single-phase {urnace has an exterior shape which approaches a 
spherical form ; the radiation losses are thus reduced to the smallest 
possible foc a given content. 


Requirements in Balancer for Single-phase Furnace Work.—When 
the purpose is to supply 2 single-phese current to an electric furnace, 
the source of gapply being an ordinary three-phase system, there 
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is an advantage in using a special kind of balancer which shall fulfil 
the functions of (1) voltage transformer, (2) balancer, (3) reactance, 
and (4) power-factor corrector. These funstions can be performed 
by a motor-generator set designed with suitable characteristics ; but 
the first cost of such a set is higher than that of a balancer of the 
same output, and the efficiency is lower. The advantages (from the 
user’s point of view) of working a single-phase furnace with an in- 
ductance in circuit sufficient to make the current lag by 45 deg. 
behind the voltage may be pointed out. 

Consider the circuit shown in Fig. 1, where OP is the primary 
winding of a transformer, OT its secondery winding, 7X a choking 
coil, and F a single-phase furnace. In the vector diagram, Fig. 2, 
let OT represent the voltage generated hy the secondary, XT the 
reactive drop in the choxe coil (with which may be included any 
reactive drop in the transformer). Let FX represent the reactive 
drop in the furnace, and OF the resistance drop in the furnace and the 
rest of the circuit. If this diagram represents the fulldoad working 
conditions, then the full-load current is lagging 45 dex. behind the 
voltage, and is represented to some scale by the line OF. When 
the inductance and resistance are adjusted te give these conditions | 
on full load, and the inductance is maintained constant, the voltage 
OT being constant, the input to the furnace cannot exceed the full- 
load value, however the resistance of the circuit may be varied. In 
fact, if we change the resistance of the furnace from infinity to zero, 
the current will increase from 0 to 1-41 times full-load current, and 
the power at various values of the current will be given by the curve 
in Fig. 3. The full-load value of the current gives the highest point 
of the curve. 

The Importance of .Stability.—These conditions give stability in 
operation, and are of great importance in preserving the lining of the 
furnace. If by smy unfortunate chance part of the lining reaches a 
temperature above its melting point, it begins to blend with the: 
contents of the furnace. Now the maintaining of the furnace at its 
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proper temperáture depends upon the maintaining of the balance 
between the electrical input and the energy absorbed and radiated. 
If the characteristics of the circuit are such that an increase in the 
current is accompanied by an increase in the electrical input, the 
greatest care must be exercised, when the furnace is at full load, to 
keep the current near its full-load value; and this is difficult by 
reason of the unstable natuf of the arc. } 

Where sufficient inductance is put in series with the furnace, the 
circuit becomes automatically stable and no regulators are required. 
The ideal condition for steady running is attained when the inductive 
drop at full load is equal to the resistance drop, as shown in Fig. 3. 
In designing transformers for this purpose, care must be taken to 
see that the cross-section of any iron added to the leakage paths is 
sufficiently great to give a fairly straight-line law for the increase 
of the leakage flux with the current, right up to the point 1-4] times 
full-load current ; otherwise it may be found that when the furnace 
is short-circuited the current taken is much more than 1-41 times 
full-load current. 

From the power company’s point of view, the inductance is not an 


unmixed blessing. By reducing the power factor it calls for more 


copper in the mains for a given load, and reduces the output of the 
generators. Sudden heavy calls for low power-factor current have 
a bad effect upon the regulation of the whole system. But so greatly 
does the stability given by the inductance help towards economy 
in furnace linings that large numbers of furnaces in this country and 
in America are run at 0-7 power factor. i 
Design of Balancer for Single-phase Furnace Work.—lt will Le seen, 
then, that it is desirable that the single-phase winding should have . 
such a high inductance that the current will lag 45 deg. at full load, 
and that the three-phase winding should be operated at unity power 
factor. These conditions can be met by building a three-phase 
synchronous motor having an ordinary three-phase armature winding 
lying in slots near the working face of the stator (see Fig. 4), and 
provided with a single-phase winding lying in slots further removed 
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from the rotor than the three-phase slots, and arranged so that very 
considerable magnetice leakage occurs between the two windings 
at full load. 

In the case of the 4 kw. balancer here described, the following 
were the particulars of the conditions to be met :— 


Three-phase supply. Line voltage ............ 6,000 at 50 cycles 
Pi put toa urnnee: sennen a enni 300 kw. to 400 kw. 
Voltage on are and connecting cables in phase 

withthe cireni -eena anea e a 156 
Effective inductive drop in furnace and cables 25 to 50 volts 
Single-phase voltage at terminals of balancer 160 
Inductive drop in windings of balancer......... 110 to 130 
No-löad voltare sesrarcer eic ir Es E 220 to 247. say 234 

» Single-phase amperes co... cce eee eee cee eee eeees 2.400 to 2,700 

Temperature rise of balancer after full load 

for three HOUWth..ccevceacween tunes ETEA TE 45°C. 


Compensativg Winding.—One of the special features of this type 
of balancer is a compensating winding designed to inject a boosting 
voltage into the two phases of the three-phase winding that he ad- 
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jacent to the single-phase Winding, in order to prevent those windings 
from taking more than their share of the load. ‘Phe arrangement 
adopted ts to inject into phases A and C an E.M.F. which shall at 
all times be exactly equal end opposite to the E.M.F. generated in 
the three-phase winding by the interlinked flux frem the single-phase 
magnetomotive force. ‘The most direct way of doing this is to wind 
a few turns of wire interlinked with the main leakage path of the 
single-phase winding, and electrically connect. these to phases 1 
and C so that the E.M.F. generated in the turns by the main kakzge 
shall oppose the E.M.F. generated in the three-phase winding by 
the small leakage across the three-phase slots. The manner of 
winding and connecting the compensating conductors ean be seen 
from Figs. 5 and 6. Apart from the special features above men- 
tioned, the design of the balancer follows very closely the design of 
an alternating-current generator or synchronous motor. The full 
details are given in the original Paper and appendices, and the results 
of a full-load test are summarised. The efficiency worked out tu 
90-4 per cent. 


A New Standard of Current and Potential.’ 


By CHESTER T. ALLCUTT. 7 


The increasing use of potentiometers makes it desirable to secure 
a substitute for the standard cell usually required by these instru- 
ments. The serious shortage of standard cells caused by the war 
has emphasised this need, and it is poor economy to use a costly 
precision standard in a commercial potentiometer which reads to 
three significant figures at the most. It has accordingly become 
common practice to use a calibrated current-measuring instrument 
for setting the current. A long-scale galvanometer, with a suitable 
shunt, is used as a deflection instrument. After setting the 
current, the same galvanometer is used as a null instrument for 
balancing the thermocouple E.M.F. against the potentiometer. 


RESISTANCE IN OHMS 


2 4 
CURRENT IN MILLI AMPERES 


Fic. 1.—('URRENT RESISTANCE CURVE—EULB G. 


This necessitates the use of a very high-grade galvanometer, 
which is costly and more delicate than a short-scale instrument 
of the same sensitivity. Jt is, therefore, desirable to provide a 
means for setting the current which will not both eliminate the 
standard cell and remove the necessity for a deflection instrument. 

The new standard, proposed as a substitute for the standard cell 
in a certain classes of direct-current measurements, is essentially a 
Wheatstone bridge which will balance for but one value of current. 
The device comprises three constant resistances, A, C and J), and a 
fourth element B, whose resistance ‘is a function of the current 
flowing through it. The resistance element B consists of a fine 
filament enclosed in an evacuated glass bulb, and of a material with 
a relatively high temperature coefficient. If the resistances C' and D 
are equal the bridge will balance when the resistance of B is equal 
to the resistance of A. We thus provide a simple null method for 
setting the current in a circuit at a predeterm‘ned value. 

The practicability of the device depends on securing a variable 
resistance having the desired current-resistance characteristics, 
together with a high degree of permanence. For use with portable 
potentiometers the bridge should balance at about 20 milliamperes. 


* Abstract of a Paper read before the American Institute of Elec- 
trical Engineers. 


A fine filament ina vacuum bulb answers requirements. Bulbs have 
been made which would more than double in resistance when heated 
by the passage of 0-005 ampere Fig. 1 shows a typical current- 
resistance curve of such a bulb. For currents of more than 2 milli- 
amperes the resistance increases very rapidly with the current. 
Most of the bulbs used had platinum filaments approximately 
0-0005 cm. in diamcter and from l cm. to 3cm. in length. Silver 
coated platinum wire (Wollaston wire) was used, in order to facilitate 
the handling incident to the mounting the filament-in place. After 
mounting the filament the silver coating was removed by means of 
nitric acid, leaving the platinum core exposed. The bulbs were 
evacuated to from 10*4 to 10-5 mm. of mercury. Even with pres- 
sures as low as 105 mm., a high degree of permanence may be 
obtained. Furthermore, at pressures as low as 10-4 mm. the change 
in heat conduction from the filament with changes in pressure is 
extremely small. In order to secure the permanence of vacuum, 
referred to above, it is necessary to observe the usual precautions, 
such as heat treatment of the glass, &c., during the process of evacus- 
tion. It is necessary to *‘ season ” the filament by passing enough 
current to heat the filament to a bright red heat for 24 hrs. The 
filament should be heated to a temperature’considerably above that 
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OF AMBIENT TEMPERATURE. 


b. 24 hours later. 
c. After 24 hours’ seasoning. 


at which it is to operate. Fig. 2 shows the effect of seasoning the 
filament on the characteristics of a bulb. Curve A shows the 
current -resistance characteristics of a new bulb. Curve B is plotted 
from data taken 24 hrs. later, while Curve C was taken after 24 hr. 
seasoning. Further tests at a later date followed Curve C with great 
exactitude. There is also the possibility of a gradual change in the 
resistance of the filaments due to evaporation, but if one operates 
the tilaments below red heat, no.trouble from this source need be 
feared. Fig. 3 shows that for the larger values of current. the effect 


. 
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of ambient temperature is very small. For example, at 6 milli- 
amperes the temperature coefficient is about 0-007 per cent. per deg. 
cent. change in ambient temperature For some classes of service 
this temperature coefficient is negligible. In any case it may be 
compensated for by giving one of the fixed resistances of the bridge 
with which the bulb is used a proper temperature coefficient, thus 
making the current for which the bridge will balance entirely in- 
dependent of room temperature. 

The degree of permanence possible is shown by data, given in 
Table I, representing the results of observations on a bulb during 
several weeks. 
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- For the smaller values of current there are differences in the 
values of the resistance, possibly due to differences in room tem- 
perature ; for larger values of current the eflect of room temperature 
is apparently negligible. Figs. 4 and 5 show the sharpness of balance 
that can be obtained in a bridge using a bulb of the type described. 
These curves give the unbalanced voltage of the bridge (i.e., the 
voltage tending to send current through the galvanometer) as a 
function of the current flowing through the bridge. The sharpness 
of balance may be increased by using two bulbs connected in opposite 
arms of the bridge, but it has been found that a sufficient degree of 
sensibility may be secured with but one bulb. : 


Rheostat 


Fia. 6. 


Fig. 6 is a diagram of connections of the device. A dry cell is 
connected t-o the binding posts marked B and a galvanometer at G. 


he rheostat is ad justed until the galvanometer shows no detlection ` 


ee 


Table J.—Recorp or Tests oN Bucs G. 


Obser. i l , A : 
es | Bösm ane at uifcren: values of caren (am ps.) 
Nox (temp: 0-001 | 0-002 | 0-004 | 0-008 | 0-008 
l 26:5 | 526 | 60-7 | 926 | 1169 | 1349 

2 ` 250 52-5 60-6 92-5 116-8 134-9 

3 23-5 | 522 | 60-4 | 92-5 | 1169 | 1349 

4 i 24-0 | 52-4 60:5 92-5 116-9 134-8 

2 | 250 | 525 60-7 | 927 | 116-9 | 134-9 

$ 240 524 | 605 : 925 | 1168 ; 1349 

; | 245 | 522 | 80-4 92-5 116-8 134-9 

| 270 . 524 60-5 92-6 116-9 134-9 

9 270 | 525 | 60-6 | 926 | 1169 | 134-9 
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and there iy then I volt between the terminals marked E. The 
instrument is thus a very simple standard of both current and E.M.F. 
For use with potentiometeis the current-setting bridge is permanently 
connected in series with the potentiometer circuit. Means are pro- 
vided for throwing the galvanometer either across the bridge or in 
the circuit leading to the unknown E.M.F. This new standard 
may be relied upon to maintain an accuracy of -+01 per cent. 
The sensibility to current changes is ample, as it is very easy to set 
the current to within 0-1 per cent. with the type of galvanometer 
usually supplied with portable potentiometers.. The device may, 
therefore, be regarded as a suitable substitute for the standard cell 
for een all classes of service outside of precision laboratory 
WOrK. 


Industrial! Development in India. 


We have received an interesting ‘illustrated pamphlet giving an 
address by Mr. Alfred Dickinson, M.Inst.C.E., to the members of 
the Eighty. Club, on * The Industrial Development of India—an 
Object Lesson to Great Britain.” Some details are given of the 
Tata hydro-electric scheme. In dealing with the question of power 
generally, Mr. Dickinson ‘remarked that the production of electric 


Fic. 1.—TURBINE AND GENERATOR ROOM OF THE JATA POWER 
STATION ; FROM BoTToM To ‘lop OF GENERATOR THE HEIGHT IS OVER 
19 FT. THE WEIGHT OF THE REVOLVING PARTS OF EAcH LARGE SET 
APPROXIMATES TO 100 TONS. 


energy in the future would have to be'more in the nature of a by- 
product than a main product. In order to secure this, the producer 
of the future would have to become a general manufacturer, pro- 
ducing many chemical combinations, such as fertilisers, dyes, dis- 
infectants, medicines, oils, &c.,&c. He might even become a producer 


Fic. 2.—HIGH-TENSION REMOTE-CONTROLLED SWITCHES 


THROUGH 
WHICH THE SUPPLY TO THE TBANSMISSION LINE PASSES. 


| / 
of steel -and other metals ; in fact, there was no limit to the scope of 
the manufacturing enterprises into which he could enter. So far 
as India was concerned, Mr. Dickinson’s view was that the Govern- 
ment should undertake a complete investigation of the possible 
sources of water power in that country, and make the information 
available for public use. 4 Private enterprise had already done much 


b 
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and was doing more. Messrs. Tata, Sons & Company, of Bombay, 
were the pioneers, and they continued to lead the van. As a result: 
of investigations, made at their expense, it had been demonstrated 
that, by constructing a dam across a valley in the Western Ghats, 
water from the Koynao River could be harnessed so as to provide 
approximately 300,000 H.P. continuously. The preliminary esti- 
mates of cost showed this scheme to be a thoroughly sound com- 
mercial proposition, In Mr. Dickinson's opinion this was a discovery 
of the highest importance to the whole of the East. When the 
possibility of supplying 300,000 u.p. for every hour in the vear was 
appreciated, it would be seen that it was equivalent to supplying 
to industries during the normal working hours of 3,600 per annum 
no less than 730,000 H.P. for each and every working hour of the 
vear. He emphasised the possibilities this would create. 730,000 
H.P. for 10 hours each day each year, supplied at, say, one-third of a 
penny per hcrse-power hour. This would give to India the greatest 
industrial fillip she was ever likely to receive from any single dis- 
covery. The price of coal, not only in India, but throughout the 
world, was rising faster than the interest on capital was rising. 
Therefore the disparity in the capital cost between water-power 
development and steam power development was rather tending in 
favour of water power. Be 
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Hitherto, in Great Britain, as a whole, there had been a great 
want of appreciation of the possibilities of industrial development 
in India. Figures recently published by the Department of Statistics 
in India showed that in the year 1915 there were in that country 
4,053 industrial establishments, emploving in the aggregate about 
(1,135,000 persons. Of the total establishments, 17] were owned by 
Government, lecal bodies or State durbars; and 3,882 by com- 
panies or individuals. In November last Messrs. Tata, Sons & 
Company, of Bombav, issued a private and confidential circular to 
their friends in India, in which attention was drawn to the de- 
sirability of establishing a strong industrial bank in India, and 
proposing a start if about two millions sterling could be secured. 
The responses to the suggestion were nothing short of marvellous, 
for applications from private friends for shares were lodged ta the 
value of about five million pounds sterling. The bank was estab. 
lished with an authorised capital of roughly £8,000,000. Its main 
object was to finance and assist the development of existing and 
new industries. It would institute an up-to-date intelligence section 
which would include a competent staff of scientific and commercial 
experts, who would investigate and advise upon industrial schemes ; 
so while we in this country had been talking the Indian had been 
accomplishing, 


| Transformer Oil. 


‘ i Ey W. S. FLIGHT, A.M.I.E.E. 
(Concluded from p. 667.) 
Summary.—Oils may be roughly divided into fixed oils and straight oils. The former give trouble through the formation of sludge. 


The latter are much more free from this defect. 
gravity, dielectric strength and other properties. 
methods of determining the latter are stated. 


For use in transformers it is necessary to take into account viscosity, specifio~ 
Examples are given of the variation of specific gravity and viscosity, and the 
Flash point is also another important property that must be stated. In specifying 


dielectric strength, great care must be taken that the presence of moisture does not enter into the figure, and in practical use 


care must be taken that the oil does not take up moisture. 


The carrying out of dielectric strength tests is described, and the 


effect of dirt, air and circulation of the oil is considered on the results obtained. The author then discusses the formation of sludge 


and the practical methods of preventing_it. 


Lastly, minor tests are described, such as the iodine value, acidity, evaporation, 
sulphur, &c. 


SLUDGE. 

Several references have already been made to trouble being 
experienced in the early days of the oil-immersed trans- 
former, due to the formation of deposits when fixed oils were 
employed. Although the adoption of straight oils has very 
considerably lessened the liability of deposits from the oil, 
it has not entirely solved this problem. 

Straight oils used in oil-immersed transformers are com- 
posed of hydrogen and carbon chemically united in various 
combinations. Some of these combinations are more unstable 
than others, and will readily unite with oxygen. If oils of 
this type are heated in contact with substances from which 
they can take oxygen, they do so, and thereby cause a chemical 
change to take place in the oil. | 

The hydro-carbon oxides formed by this chemical change 
are mostly solids which are only slightly soluble in the oil, 
and are precipitated as a slimy deposit on the insulation and 
metal parts of the transformer. The dielectric strength of 
this sludge, unless incorporated with dust or rust, is only 
slightly less than the dielectric strength of the oil, and there are 
no cases on record of transformer sludge having caused trouble 
by lining up or bridging across parts at different potential so 
as to cause a breakdown. 
and iron acts as a heat lagging, and also seriously reduces the 
area of the ventilation ducts. In this way a comparatively 
thin coating of sludge may raise the maximum operating 
temperature of the coils to a sufficiently high temperature to 
char the fibrous insulating materials used in the construction 
of the transformer. The presence of solid hydro-carbon 
oxides also renders the oil more sluggish and thus further 
affects its cooling action. If the load on the transformer is 
not reduced after sludging has commenced the oil will locally 
be raised to a higher temperature than previously. This 
higher temperature will tend to hasten the oxidation of the 
oil, and result in further precipitation of sludge. If these con- 
ditions are permitted to continue, the transformer will ulti- 
mately attain to such a temperature as to completely carbonise 
the insulation, and a breakdown will then be liable to take 


place. 


The coating of sludge on the coils. 


The time taken for the above conditions to be reached 
depends on the quality of the oil used and upon the tempera- 
ture.at which the transformer has been run. From the results 
of observations on transformers that have been in service a 
number of years, it would appear that with an ordinary trans- 
former oil of good quality, sludge is produced very slowly 
if the maximum temperature of the oil is kept below 70°C., 
and increased rapidly with increase of temperature above this 
value. 

In cases where the temperature has been kept low, very 
little sludge hag been found after 10 years’ service, whilst 
other transformers operating at a higher temperature with 
oil of the same quality have sludged badly in two or three years. 

To meet the requirements of those conditions where an 
ordinary transformer oil’ is lable to sludge, so-called non- 
sludging transformer oils have been put on the market. The 
majority of these special oils certainly do not produce any 
quantity of sludge under the most exacting conditions of 
modern transformer service ; they can, however, be made to 
sludge in varying degrees by laboratory treatment. 

The liability of an oil to sludge is directly proportional to 
its power of combining with oxygen, and the problem has been 
attacked in two different ways : (a) By keeping oxygen from 
the oil, (b) by employing oils whose chemical arrangement is 
such that they have no power to unite with oxygen. 

The first of these methods is usually carried out in practice 
by the employment of an oil expansion chamber, consisting of 
a small tank n ounted on the top of the transformer tank, and 
connected to the latter by means of a single pipe. Thus, a 
very small surface of oil is exposed to the air, the oil tem- 
perature in the expansion chamber is considerably lower than 
the temperature of the oil in the transformer tank, and by 
slightly raising the connecting pipe above the bottom of the 
expansion chamber, any ‘sludge produced in the expansion 
chamber does not get into the transformer tank. Considerable 
difficulty has been experienced in the commercial application 
of this idea, and by some makers it has been discarded in 
favour of open tanks when supplies of non-sludging oil can be ~ 
obtained. 
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Amongst the troubles experienced with oil expansion 
chambers, the following may be mentioned :— 
M The oil level of the. -expansion chamber being above the 
level of the transformer cover, it is necessary to make an oil- 
tight joint between the cover and the tank, and also around 
the terminal bushings. While this can be effected satisfac 
torily in the factory (although sometimes at sane latte 
trouble) before the transformer leaves the w orks, it is a more 
dificult matter to do this on site, when the transformer is 
erected, or when opened for inspection, as must occur 
sometimes during running. There may also be leakage 


troubles due to the packing of the terminal bushings shrin king 
and becoming no longer oil-tight. 


The oil-expansion chamber has also been proposed as a, 


remedy for troubles due to condensation of moisture, where 
the surrounding temperature varies between wide Hmuts. 


For this the oil expansion chamber is not an absolute remedy, 


~ changing the physical characteristics of the oil. 


as there is always the possibility of moisture condensing in the 
oil-expansion chamber and then getting into the oil in the 
main transformer tank. 

Turning to the other method of danas sludge, it was 
discovered some years ago that the oils obtained from Russian 
petroleum, found chiefly i in the neighbourhood ot Baku on the 
Caspian Sea, were far less liable to sludge i in transformers than 
the oils obtained from the Pennsylvania products, or those 
obtained from Scotch shale oil. A distillate of given boiling 
point of the Russian oil has a higher density than a similar 
distillate of American or Scotch oil, and the viscosity is more 
readily decreased by heat. From chemical analysis it would 
appear that the superiority of the Russian oils is due to a 
difference in molecular composition of the two oils, the Ameri- 
can oils containing a higher percentage of carbon than the 
Russian oils. As the result of the discovery of the non- 
sludging properties of the Russian oils, attempts were made to 
improve the existing grades of American oils, and it has been 
found possible to change the chemical arrangement of these 
oils so as to obtain a non-sludging oil, without seriously 
The methods 
of'refinng by which these oils are rendered non-sludging are 
naturally kept secret by the various firms who employ them, 
and there appears to be practically no available literature on 
this subject. With certain crudes a non-sludging transformer 
oil can be obtained by exposing the oil out of doors to the action 
of strong sunlight. When subjected to this treatment the 
unsaturated hydro-carbons take up oxygen, and are precipi- 
tated to the bottom of the vessel, where they are taken up by 
a layer of water, and are afterwards removed by draining off 
the bottom of the liquid. 

Before an oil can be recommended for use as a tiansformer 
oil, it is necessary that some idea of its sludging tendency 
be determined. One way of doing this consists in attempting 
to reproduce in the laboratory a set of conditions which shall 
have the same effect upon the oil in a few hours as service 
conditions extending over many yeers. The usual method of 
test consists in blowing oxygen through the oil whilst at a 
temperature of 150°C. 

* A piece of copper foilin the form of a plate or spiral is also 
placed in the oil, because it has been discovered that the 
copper assists the oil to take up oxygen at a quicker rate. 
Arrangements are also provided for condensing the vapour 
from the hot oil and returning to the sample. 

If an oil is subjected to the above test tor a period of about 
50 hours, a weighable quantity of sludge is produced and the 
sludging tendency can be expressed as the percentage sludge, 
produced on the standard test, calculated on the weight ot ol 
from which the sludge was produced. 

It has been contended that the above test is not a fair one. 
because different oils differ as to the temperature at which a 
deposit will appear, and the sludging tendency would be better 
expressed as the maximum temperature an oil can be run at 
before sludge is produced. Apart from the length of time 
required to. carry out a test on the above lines, there is no 
reason to believe that oils do not sludge at ordinary air tem- 


* See Journal ” I. E.E., Vol. LL, 1913, Paper by Dr. A. C. Michie. 
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perature, provided they are exposed to oxygen for a suff- 
cient length of time. In common with most other chemical 
changes the rate of oxidation of the oil is accelerated by heat, 
and provided the sludge test is carried out at a temperature 
not more than 20°C. above the flash point of the oil, it has been 
found that laboratory tests agree with the results obtained with 
the same grade of oil under service conditions in a transformer. 

The sludge produced in a transformer varies in colour from 
a light yellow, through various shades of brown to almost 
black. The colour of the sludge is to a large extent controlled 
by the ten perature at which it has been produced ; the lower 
the temperature the lighter the colour. It is also infiuenced 
to some extent by the presence of dust particles when these 
are allowed to get into the oil. 

Sludge taken from transformers working in porcelain works, 
&c., has been found to be a dirty white colour, and to con- 
tain a large percentage of silicious matter. 

It has been found that the presence of dirt, dust, &c.. in n the 
oil acts as a nucleus on which sludge forms, and that more 
sludge is produced if the oil contains these impurities. Every 
care should be taken to prevent dirt and dust from entering 
an oil-immersed transformer by making sure the lids and lead 
bushings are perfectly dust- tight. 

If it is assumed that the sludging properties of an oil a 


due to oxidation of some of the chanturated constituents, T is. 


logical to assume that once an oil has sludged it will not be 
so liable to sludge again. In other words, if on opening out a 
transformer that has been in service a number of years, heavy 
sludging is found, should the old be replaced by new oil, or is 
it worth while spending time and money on filtering out the 
sludge and returning the old oil to the transformer ? Some 
authorities have even claimed it is worth while deliberately 
sludging new transformer oil before filling it into the trans- 
former : such treatment, it is said, results in far less sludge 
in the transformer after a definite period of service. From 
laboratoty tests ‘it would appear that for certain oils the per- 
centage sludge produced in a given time decreases with in- 
crease in time of heating. 

As a general rule it can be said that only in the case of very 
inferior oils is it worth while sludging the oil before use. 
With the modern refined transformer oils more harm than 
good will probably be done, and the expense is a serious item 
when the heating has to be continued for several days. Old 


. oil that has sludged in a transformer may often be successfully 


used again after filtering out the sludge, provided the acidity 
of the oil is not too high. The best policy to adopt depends 
upon the individual conditions, and is largely influenced by 
the market price of new oil. Each case should be considered 
on its merits after careful tests have been made on the old oil. 
IODINE VALUE. s 

There are a number of standard chemical tests for the 
determination of the percentage quantity of iodine that an oil 
will take up. As the iodine value is largely a measure of the 
degree to which an oil is unsaturated, it was anticipated that a 
relationship might exist between the iodine value and the 
quantity of sludge produced. Such a relationship has been 
found by some experiments but no close numerical agreement 
between the two tests has been obtained. This is probably 
due to the difficulty of conducting an exact quantitative 
sludge test. It has also been found that the iodine valué of 
some oils “decreases as the period of sludging is continued, 
tending to show that the unsaturated constituents are being 
converted into a stable condition and consequently reducing 
the liability of the oil to sludge further. Unfortunately, 
iodine value tests are almost as difficult and long to carry out 
as 2 sludge test, and little would be gained in time by sub- 
stituting the former for the latter. An iodine value test does, 
however, act as a check upon the sludge test, and should 
always be made, if time permits, in comparing various samples 
of oil. 

| ACIDITY. 


If new transformer oil be titrated with a standard alkeli, 
it is usually found that it has an acidity from 0-008 to 0-010 


é 
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per cent. in terms of SO, (sulphuric anhydride). Such low 
figures are generally considered by chemists to indicate that 
the oil is free from acid. 

The presence of these very fine traces of acid are probably 
due to the sulphuric acid which is sometimes used by oil 
manufacturers in refining the oil. Any percentage below 
0-03 per cent. are perfectly harmless, both to the insulation 
and to the metal parts of the transformer. 


After an oil has been in use for some time, and particularly - 


if any sludge has formed, a number of organic acids are pro- 
duced as the result of oxidation. These acids do not so readily 
attack the insulation and metals as the same percentage of 
sulphuric acid. Itisnouncommon thing to find transformers 
working successfully in oil which shows an acidity of 1 per 
cent. SO, and without sign of any detrimental eflect of this 
relatively high acidity. It is not advisable to use any oil 
again if the acidity is over l per cent., for before the trans- 
former is next cleaned out the percentage acid may have 
risen to such a value that it will attack and render brittle 
the insulation. Its effect upon the metal parts will be very 
small, as the petroleum acids do not attack the metals ordi- 
narily used in the construction of transformers, but they 
slowly dissolve zinc or alloys consisting largely of that metal. 

If the acidity of some of the solid sludge be tested, it wall 
often be found to be as high as 3 to 4 per cent. SOx, whilst the 
acidity of the oil from which the sludge has been removed 
will probably be under 1 per cent. 

It is a well known fact that the presence of a very small 
percentage of acid added to distilled water will lower its insu- 
lation resistance many hundred times, and it has been stated 
that on this account there is a danger of an electrical break- 
down if a transformer is run in an oil with a perceptible acidity. 
Tests made to determine this point showed that there was 
practically no falling off in dielectric strength up to an acidity 
of 2 per cent., which was the highest acid value obtained in 
these tests. The acidity of the oil before sludging was 0-0004 
per cent., and the dielectric strength remained practically 
constant throughout. 

As most of these petroleum acids are volatile at tempera- 
tures between 100°C. and 150°C. arrangements have to be 
provided during a laboratory sludge test to condense them 
along with the lighter fractions of the oil and return them to 
the sample under test. 


EVAPORATION. 


The question of the evaporation of transformer oil under 
service conditions is a relatively minor one. Different oils 
do possess somewhat different characteristics as to the degree 
of evaporation in open vessels. Transformer tanks, although 
not ordinarily air-tight, are sufficiently tight to prevent 
serious loss of the oil by evaporation. In many instances 
the lid of the tank acts as a condenser for the oil vapour, and 
returns the distillates to the oil. General experience of trans- 
formers in service has confirmed the view that, with pro- 
perly designed tanks, trouble from oil evaporation is not to 
be expected with commercial grades of transformer oils. As 
a matter of fact more serious sources of oil loss are lable to 
occur through leaks from damaged tanks, or syphoning of oil 
through the transformer leads, when these features are not 
properly considered. DE 
COLOUR. i 

The colour of transformer oil is of relatively small import- 
ance, but a light colour is desirable, so that the transformer 
may be inspected when under the oil. It is also sometimes 
necessary to make changes on the terminal boards submerged 
below the oil level, and the lighter coloured oil may permit 
doing this without removing the transformer or lowering the 
oil level. 

SULPHUR. 

Oils obtained from certain crudes are liable to contain 
sulphur compounds. The presence of these in an oil-immersed 
transformer would result in corrosion of the copper by the 
formation of copper sulphide; and consequently all oils 
intended for use in transformers must be entirely free from 
all traces of sulphur and sulphur compounds. 
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| Corp TEST. 
The freezing point of oils does not ocour at any definite 


. temperature as in the case of water, but is distributed over a 


range of temperature, during which the oil passes from a 
liquid to a plastic and then from a plastic to a solid state. 
This transformation is illustrated by the setting of paraffin 
wax. The usual method of determining the setting point of 

s transformer oil is to place a small quantity in a test tube, 
immerse the tube in a freezing mixture, and examine at 
definite temperature intervals. The temperature at which 
the oil just will not flow when the tube is held vertically is 
taken as the setting point of the oil. Table VIII. gives 
figures obtained in this way on a number of samples of trans- 
former oils — 


Table VIII. 
Sample. Setting point. : Samule. Setting point. 
A — 15°", | E 1, 
B | — 10°C, D — YC. 
(' — 2°. 7 — We, 
— PC. 


D 3 — 14°C. | H 

The oil does not become solid until a temperature 5°C. to 
10°C. lower is reached, so that practically all of these oils 
would be suitable for use in outdoor transformers in any part 
of this country. As long as the transformers are switched on 
to the line, the slight heat from the magnetising current is 
sufficient to prevent the oil from freezing, and it is extremely 
uncommon to find any trouble in transformers due to exces- 
sive cold. In this connection it must be remembered that, 
unlike water, oils do not expand after solidifying, and conse- 
quently there is no tendency to burst the tank, pipes, &c. - 


HANDLING TRANSFORMER OIL. 


Even if the best possible grade of oïl is obtained, its purpose 
may be wholly or partly defeated if it is not handled pro- 
perly. In this country the general practice is to ship the oil 
separate from the transformer, and to fill in on site. In the 
case of the oil arriving before the-transformer, and whenever 
it is necessary to store oil, the drums should always be placed 
on their sides and never turned up on end, as the latter posi- 
tion allows water to collect in the head around the bung. If 
at all possible, it is always advisable to store drums in a 
closed room; if stored out of doors protection from the 
weather should be provided. A drum of cold oil when taken 
into a warm room is liable to cause the moisture in the warm 
air to condense on it, a process which is erroneously called 
“ sweating,” and it should never be emptied when there 1s 
any danger of this moisture becoming mixed with the oil. 
The dium should therefore be allowed to stand long enough 
to reach room temperature before breaking the seal. * All 
vessels used for transferring the oil should be carefully in- 
spected to see that they are absolutely dry and free from 
metallic or carbonaceous particles. 

Immediately before placing the oil in the transformer 
tanks care must be taken to remove thoroughly any particles 
of foreign matter, scale, &c., which’ may adhere to the interior 

of the drum too firmly to be removed by the washing and 
drying which the drums receive at the oil refinery before 
filling, but which may become loosened by the continual 
swashing of the oil during transit. This can be conv eniently 
carried out by using a funnel of large size, completely covering 
the top with two lavers of any ordinary finely-woven cotton 
cambric, which has previously been washed and dryed to 
remove the sizing, and passing the oil through this es a filter. 
The funnel should be arranged to discharge directly into the 
transformer, and if this eatinot be arranged, the oil must not 
be returned to an empty drum unless it is known to be 
thoroughly clean and dry. Advantage may be taken of the 
decrease of viscosity with heat and the oil passed more rapidly 
through the filter if slightly warmed. 


f 


LIFE OF A TRANSFORMER OIL. 


Under proper treatment the life of a modern transformer, 
provided it has been designed to meet the particular k load it 
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has to supply, may be taken-as from 10 to 20 years. As 
there are no running parts requiring periodic attention, and 
- usually a large number of connections on both the high-tension 
and low-tension side, it is very desirable that the oil should 
not deteriorate any quicker than the transformer, so that the 
complete unit may remain undisturbed until the natural 
ageing of the insulation rendered inspection desirable. This 
can be accomplished by selecting a transformer oil which will 
not precipitate any serious quantity of sludge during this 
period of years. Provided the maximum temperature of the 
oil during service conditions does not exceed 70°C., it has 
been found that most of the ordinary grades of transformer 
oil can meet the above sludge conditions. If the maximum 
temperature of the oil is liable to exceed 70°C., even for short 
periods, one of the special non-sludging grades of trans- 
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former oil should be used. These.latter have in practice been 
found to produce only slight deposits of sludge after operating 
for four or five years at a maximum temperature of 85°C., 
and would apparently not sludge sufficiently to interfere with 
the successful operation of the transformer after running for 
10 years at the above temperature. No cases have yet been 
examined of transformers operating in non-sludging oil at 
this temperature for so long a time as 10 years, and conse- 
quently no definite conclusions can be drawn. If the maxi- 
mum permissible temperature of transformers is raised in the 
future by the employment of class ` B ” insulating materials 
(see Appendix 1 of British Standardisation Rules for Elec- 


trical Machinery) better grades of non-sludging oil will be 


required if non-airtight tanks are to be employed. and the oil 
is to have the same length of life as the transformer. 


A New Graphic Method. 


for Winding Schemes.” 


By Dr. L. FLEISCHMANN. ` 


There are two ordinary methods of graphic representations of 
winding ‘schemes. In the one, the conductors are arranged in the 
drawing exactly as they lie on the armature ; in other words, the 
conductors are numbered consecutively; the various conductors 
are connected together in accordance with the pitch. But in such 
a case it is not casy to form any conception of the electrical condi- 
tions. The method, due to Arnold, is better in this respect. But 
Arnold’s plan is not always very easy to work; the scheme has to 
be prepared from the winding formula; there is the change from 
the actual number of poles to the number which corresponds to 
that of the circuits ; there are questions of drum windings and ring 
windings. The new method; proposed by the author, is similar to 
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Arnold’s, but avoids the change in the number of poles, and the 
passage from drum to ring. The winding, whether of the lap or 
wave type, is represented by a continnous line; vertical lines 
represent the conductors; horizontal lines show the end connec- 
tions and the connections to the commutator. According to the 
pitch on the commutator, we write the corresponding numbers on 
the lower horizontal lines. We connect conductor 2 to the commu- 
tator segment J, conductor 4 to commutator segment 2, and, in 
general, conductor 2n to segment n. According to the pitches on 
the commutator and on the end connections, the conductors with 
uneven numbers are suitably connected ; in the case in which the 
pitches are equal they will be connected to that commutator seg- 
ment which is half the number of the next even-numbered conductor. 
Now it is a question of determining the directions. of the flow of 
current. For this purpose, we must fix the position of the brushes, 
ict ccna nN et iA oe MRE . 

* Abstract of an article inthe “ Elektrotechnische Zeitschrift,” No. 7, 
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If thereare k commutator segments and if the number of the poles 
is 2p, then the number of the segments between two neighbouring 


brushes is a Let us suppose the width of a brush to be equal to 
that of a segment; and let us imagine brush 1 to be on segment 1 
Generally speaking, > will not be an integer; then the xth brush 
will touch the two segments, whose numbers lie on either side of 


Leu, 


Let us suppose there are 42 commutator segments 


k 

and 8 poles. Then a7 Ot The fourth brush therefore touches the 
P 

segments 16 and 17. Let us suppose the current to enter by the 


k nk 
segments 1,1+-,...., H. and to pass out by the segments 
P p 
k 3k (2n—1)k ~ 
l ~ 3 1 S oe è l Ea 
Top top a 2p 


If brushes of the same polarity lie next one another on the scheme, 
then the conductors, which lie between, are short-circuited by the 
brushes and by the connections between the brushes. Starting from 
the brushes, let us determine the direction of the current in the 
separate conductors; between two neighbouring brushes on the 
scheme of unlike polarity there is always a circuit. An instance 
will make this more clear. In Fig. 1 the number of conductors is 
84; the number of pairs of poles is 8; the number of circuits is 4; 
the number of segments on the commutator is 42; the pitch on the 
commutator is ll. The lower horizontal lines are numbered 1, 12, 
23, &e., corresponding to the conductors 2, 24, 46, &c. ; and since 
in the present case the pitches on the commutator and end con- 
nections are the same, the uneven conductors are numbered 13, 


35, 57, &e. i Pyt £ 
. Tip of | Rests on Covers, | Direction of 
brush. | segment. |  Segme nts. | current. 
l | l | f L 
2 Gf 6&7 = 
3 | 114 | 11 & 12 + 
4 | 163 © I&I z 
5 22 ! 22 EG 
6 27+ 27 & 28 — 
7 32} i 32 & 33 + 
8 | 374 37 & 38 — 


If we consider the current as entering by segments 32, 1, 12, .., 
then the arrows must be in the same direction on segments 1], 
22, 33, and in the opposite direction on segments 6, 7, 16, 17, 27, 
28, 37, 38. If these arrows are inserted we see at once that the 
winding splits up into four circuitsy with short-circuited con-. 
ductors 1, 12-23, 34-45, 56-75, 2-13, 24-43, 54-65, 76-3, 14-33, 
44-55, 66. We can also see that a brush which touches two neigh- 
bouring segments, like 11 and 12, does not short-circuit any winding. 
The pitch for the equipotential connection can be determined from 
the scheme. There are 21 conductors to a circuit; therefore, we 
reach an equipotential point after travelling over 42 conductors. 
There are 21 commutator segments, corresponding to 42 con- 
ductors; reckoning things out, we get 21x 11=45%42+21; and 
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we notice that 21 is also the ratio of the number of commutator 
segments to half the number of circuits. Fig. 2 is deduced from 
Fig. 1, and shows the actual positions of the current-carrying and 
short-circuited conductors. 

This method can also be employed advantageously for alternate 
current. Let us take a four-pole winding for 54 conductors; and 
let it be required to determine where the connections are to be 
made on a six-phase winding, if it is a condition that all the connec- 
tions are to be on the same side. There are 18 conductors for 
each phase; they must, therefore, be divided into two groups 
of 8 and 10. It is only necessary to count alternately 8 and 10 
conductors in order to find the points of connection. The direc- 
tion of the currents can easily be deduced from the consideration 
of the fact that the winding is not affected by the external connec- 
tions. If one considers all the conductors to form a closed winding. 
then at the points of connection the currents in the neighbouring 
conductors must flow in the same directions. If we start from the 
connection between 42 and 1, and remember that at the following 
connecting points the directions of the current change, it is impos- 
sible to make a mistake. 
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Salaries of Australian P.O. Engineers. 


Mr. Justice Higgins recertly delivered an important judgment in the 
Australian Commonwealth Court of Conciliation and Arbitration in 
regard tc the salaries of mer in the professional division of the Common- 
wealth Service, the majority of whom are in the engineering branch of 
the Post Office. The Judge said (according to the “ Post Office Electrical 
Engineers Journal’) that the prefessional divisicn was divided into 
six classes. Youths in training constituted the sixth cr F Class; the 
main body of the officers being in the E Class and only 29 in Classes A to 
D. The officers in the professional division, as distinguished from the 
administrative, clerical and general divisions of the publie service, 
embraced those whose duties require special skill or technical knowledge 
usually acquired only in some profession or occupation different from the 
ordinary routine of the public service. 

In the electrical engineering branch especially, his Honour stated that 
he had been surprised to find how far the officer must advance in mathe- 
matics, physics, electricity, &c., if he was to be properly qualified for his 
work. But it cannot be said of these men that they attair full respon- 
sible ard professional status as they nearly all act under some direction 
o1 supervision, and acquire their experience under shelter, not ip open 
competition. The work is constant and there is no risk of practice and 
income falling off. Full professional remuneration was, therefore, not 
warranted. As it was impossible for one who has not himself the 
knowledge which these vocations involve to gauge their position ade- 
quately, assistance was obtained from the prefessor of natural philosophy 
in the University of Melbourne, whe was asked to investigate and report 
as to “the necessary edacational, scientific and other attainmerts, 
qualificatiors and responsihilities cf the officers concerned, and how. 
comparing the functions in the several departments, to place the said 
persons in approximately equivalent positions.” Speaking generally, 
the E (lass, which is the staple class, consists of men who have passed 
through the ordeal of training, and reached a position analogous to 
journeymen in a trade as distinguished from apprentices. Classes D, C 
and B consist of men who have attained more or less leadership and 
control of their fellow professionals: and Class A consists of the pro- 
fessional heads. ‘Treating Class E as the staple class, he said that he 
fc und dissatisfactior, that severe gpplication to science and technique 
did not produce an adequate reward. ‘There had been a lack of applicants 
for the engineering branch. It was admitted that in the Postmaster- 
General's Department the supply of junior assistant engineers and 
assistant engineers had never equalled demands. The Commissioner, 
as to the professional division, had practically Adopted the same classes 
and salaries as for the clerical division, but added a new class at the 
head, although the education ard training for the ordinary routine for 
the public service must be much lower than for professional officers. 
He could not regard this treatment of professional officers as béing 
either fair or wise, It was dangerous to efficiency to keep the margin 
between skilled and unskilled labour too low. 

Clerical labour is practically unskilled as compared with the average 
professional of Class E. There is a tendency to make the rewards of 
skilled ard unskilled labour too nearly equal. The Australian com- 
munities had earned for themselves a good name in the world by insisting 
that every labourer shall have enough wages wherewith to provide for 
himsclf and a family the essentials for a healthful existence; but the 
fact that a mar. has secured enough for these essentials is not an adequate 
reason for refusing to him the extra award which induces men to face 
the drudgery of study and close application. A perpetual flow of highly- 
trained men for the King’s service, which involves lahorious training. 
cannet be hoped for without reasonable reward for that training. Ir the 
stress of the present war he bad generally refused to increase the margin 
of remuneration for special skill on the ground of the increase in prices 
and the depreciation in the value of money ; and this course he proposed 
to follow here. He would endeavour to prescribe what was jist and 
reasonable. Regarding the necessary qualifications and attainments of 
the different classes of professional officers in the various departments, 
the system of organisation adopted resembles a telescope, in which the 
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cylinders of less radius slip into the cylinders of greater radius: for the 
cfh-ers of the higher classes have responsibilities for the werk of the 
ofhcers ¢f lower classes, and the latter officers for the work of officers in 
classes still lewer. Taking for example the Post Office Electrical En- 
wincers, responsible for the construction and maintenance of telegraphs 
and telephones, we find that these 223 officers control property of the 
public valued, in the balance-sheet of June 30, 1917, at £10,000.000 ; 
that the new constructions in the year before the war amounted to 
£1,180,000: and that the annual cost of maintenance is £333,000. The 
number of telephone instruments has increased from 8,834 in 1201 to 
52,180 in 1917. Taking the Class E engi cers, it appears that they 
make inspections, prepare plans, engineering proposals and estimates 
for the construction cf acrial and underground lines or telephone equip- 
ment; issue detailed instructions tc mechanics carrying out maintenance 
and other works; inspect works ip peogress and upon completion certify 
to the condition of the completed work; generally assist the engineer 
in charee (Class ID) in all matters: deal with the estimates cf line in- 
specters and cthers, and with progress reports from the line foremen. As 
to the qualifications of these ofheers. lf—as is normally the case—the 
Class E engineer pass through the Class F stage, it is necessary for him 
before entering Class F, to undergo a competitive examination in Enelish, 
Algebra, Geometry, Trigonometry, Physics, Engineering Drawing and one 
optional subject—History, Geography, French, German, Latin. Ther 
there is another and stiffer examinatio for Class E. The candidate has 
to underge a training which is equivalent to nearly three years of the 
four years’ course in mechanical or electrical engineering in the University, 
taking purè mathematics, applied mathematics, physics, inorganic 
chemistry, graphics, geometrical and mechanical drawing, an elementary 
course as to elasticity and strer gth of materials, building crnstruetior, 
aerial line construction, cable conduit construction, mechan ical eugireer- 
ing (elementary), electrical engineering, tele phone and telegra ph engineer- 
ing. Such are the qualificatioas for the E engineer. The D engineer 
must have acquired still higher qualifications, and engineers of classes C, 
B ard A differ from those of the lower classes principally in the degree of 
responsibility and experience. 

There is another consideration. The standard of qualifications re- 
quired for men in the professional division was not nearly so high in 
1903, when the existing scales of pay were fixed, as the standard of to-day. 
On these grounds, therefore, I propose to increase the minimum of the 
E Class from £216 to £300. Having fixefl the minimum for the E Claas, 
the superior classes will be raised in what he regarded as die propor- 
tions. He treated the mencf the superior classes as analogous to leading 
hands or foremen or managers, The present minimum for the F Class i 
£84. and if he tixed the minimum below what is reasonably necessary for 
a lad cf 18 to pay for board and lodging, clothes, books, technical 
classes, &c., the career in the professional division would be practically 
closed to the sons of poor men, hence he fixed £96. 

Regarding increments to salaries, there has been much heart-burnirg. 
The (ommissioner and his inspector do not know how the officer carries 
out his daily duties, do not even understand what his duties involve 
The superior ofticerg of the professional branch do know. His Honour. 
proposed to make the increments annual and automatic unless the 
professional head of the department reported adversely in writing as to 
the conduct, diligence, or efficiency of the officer. 


As to Acting Appointments, claims were put forward by the Association. 
It seemed t? have been a common practice to get men to act in higher 
positions, to perform the functions of a higher class than their own. to 
call them arting in the higher positions, and vet to pay them no higher 
remuneration, unless the period was for six months. The Commissioner 
suggested three months, but his Honour saw no sufficient reason for 
departing from his rule of one month, which he had previously laid down, 
after careful thought, in relation to mechanics and to linemen. Jf the 
superior officers seleet him for the higher position and keep him in it 
he is presumably fit for it. 

The ordinary hours of duty shall be from 9 a.m. to 4.30 p.m. Monday 
to Friday, and on Saturday from 9 a.m. to noon; but any officer may 
be required to work overtime without payment for any hours after 8 a.m. 
and before 6 p.m. provided that 81 hours per fortnight be not exceeded. 
In the case of officers in Classes D, E and F, payment shall be made at 
the double rate for work on holidays, and at the rate of time and a half 
for work on Sundavs or holidays, cr in excess of the time per day or per 
fortnight aforesaid provided that the work be done under supervision or 
by the previous direetion of a superior officer. Any officer of Class D, 
E or F on duty away from his usual staticn shall be entitled to have 
the time necessarily spent in travelling in excess of his usual time of 
duty for the day (if the excess exceed half an hour) counted as time of 
duty for which he is to be paid at ordinary rate, but not more than 
one day's pay for the excess in any 24 hours. The minimum rates of 
wages to be paid to employees who are members of the Claimant Associa- 
tion shall be as follows :—Class F, £96 per annum: E, £300; D, £403; 
CG, £516; B, 606; and Class A2, £700. i 

The following officers of the Postmaster-General s Department are 
included in the various classes :--—-Class F.— Engineers and draughtsmen it 
training: Class E.—- Engineers (telegraph and telephone), draughtsn en 
(telegraph and telephone) in N.S.W., Victoria, Queensland, W.A.: 
Class [).—Depityv State Engineers in S.A., W.A. and Tasmania, Stale 
sectional engineer, sectional engineer (Central Office), chief draughtsman 
(engineering): Class (.—State engineer, Tasmaria, deputy State er- 
gineer, Queensland, supervising engineers (Central Office) ard State 
supervising engineers, N.S.W. and Victoria; Class B.—State engineers 
S.A. and W.A.. deputy State engineers N.S.W. and Victoria: Class A2.— 
State engineer, N.S.W., Victoria and Queenslamd, and deputy chief 
electrical engineer. 
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Officers in Classes C, D, E and F shall be entitled to increments as 
follows, unless the professional head of the branch determine previously 
‘in writing that the officer's conduct or diligence or efficiency is un- 
satisfactory: Class C, £18 per annum until salary reach £588: D, £18 
until £498 ; E, £18 until £390 ; and Class F, £18 until salary reach £294. 
Increments already granted under the old scales shall be allowed under 
the new ; ?.e., if an officer has been already granted two increments, he 
shall receive the corresponding minimum of his class at the new scale 
plus two increments. Officers in Class B may be awarded three incre- 
ments of £24 each at the discretion of the permanent head. Officers in 
Class A2 may be awarded two increments of £106 each at the discretion 
of the permanent head. Any determination of the professional head to 
the effect that an officer's conduct or efficiency is unsatisfactory shall be 
produced to the officer affected on his request at any reasonable time. 

The judgment gave definitions of the terms ‘‘ Deputy Chief Electrical 
Engineer, ‘‘ State Engineer,’ &c. A Board shall determine any diffi- 
cı lties or disputes arising under the award. The Board shall co sist of 
one person representing the Postmaster-Generai, one person representing 
the Commissioner and two persons representing the Association, with 
ithe additicn cf the Registrar or some person ncminated by him in case 
the votes are equally divided, or if the members or any two of them 
invoke the assistance of the Re::istrar. 


Tests on a Joint in the Stator Wind- 
ings of a 12,000 k.v.a. Generator. 


We are indebted to the Victoria Falls and Transvaal Power Co., 
Ltd , for an account. of some interesting tests recently carried out 
on a sample sweated joint from the stator windings of a 12,000 k.v.a. 
generator, the object being to ascertain the reason for these having 
melted out. It was important to ascertain whether there was any 
great difference in the resistance on alternating and direct current 
respectively, a Drysdale alternating current potentiometer being 
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conveniently utilised for the tests, and giving very satisfactory 
results. The impedance and reactance curves are merely of aca- 
demic interest, as no iron core was used in the test, but in view of the 
low impedance (only a few microhms) the good agreement with 
anticipated results is of some interest. Temperature measurements 
were made by the aid of copper-constanton thermocouples (about 
the most sensitive combination available in South Africa), the 
reading being very easily obtained by simply switching over the 
potentiometer used to direct current. 

Alternating Current Resistance.—Small terminals were tapped 
through the insulation into the copper immediately on either side 
of tho joint, the mean distance between the terminals being, approx- 
imately, 74 in. About 1,800 amperes alternating current was passed 
through the whole joint by means of step-up current transformers. 
This current and also the P.D. across the small terminals, was 
measured on the alternating current potentiometer, by which means 
the phase angle 6 between the two, as well as their magnitude, is 
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obtained. From these readings the following values are obtained 
by direct calculation :— 


Impedance = Volts + Amps. 
Reactance = Impedance x cos 0 
Resistance = Imprdance xsin 0 


The impedance, reactance and resistance in microhms are plotted 
against temperature in the diagram, where a second scale is also given 
showing resistance, expressed in inches, of solid bar. The proce- 
dure was to switch on the full current and take readings at frequent 
intervals as the temperature rose, these including readings on the 
thermo-couple laid against the joint under the insulation which was 
taken as giving the temperature of the joint. To obtain the higher 
points on the curves, t.e., above 105° C., a current of about 2,050 
amperes had to be used. This has caused a slight knee on the im- 
pedance and resistance curves, possibly due to increase of eddy 
current effects, or, possibly, to slight errors in the method of mea- 
suring, the elimination of all errors when measuring ‘such a very 
low alternating current impedance being difficult. 


. Direct Current Resistance —As a check on the above method, the 
resistance of the joint was also measured with direct current, and the - 
result is shown in the bottom curve on the diagram. As there were 
no means in the. test house for passing a sufficient direct current 
through the joint to heat it up, the joint was heated up in this case 
by means of blow lamps on the end of the stator bar. The tem- 
perature over the joint was therefore not so uniform as in the alter- 
nating current test, but the thermo-couple was in a position to 
register, approximately, the average temperature. 4: 


Resistance of Stator Bar.—As a further check, the direct current 
resistance between points 92 in. apart on the stator bar itself was 
measured and found to be:— . -: 


Resistance at'26°C. ............cce0es 7-37 microhms. 


From” Matthiessen’s standard resistance for annealed commercial 
copper conductors, t.e., 0-668 microhms per 
cubic inch, the maintenance department. data 
of the bar (588 sq. mm. cross section) and 
temperature coefficient of 0-0042 per °C., we 

~ have :— ; 

_ fF Calculated resistance of 9} in. | 

of bar at 26°C. ............ 7-45 microhms. 


d 
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Conclusions.—These figures show a very 
satisfactory agreement between the tests and 
theory considering the` very low resistance 
dealt with, and it should be noted that the 
resistance of the joint is actually only about 
70 per cent. of the resistance of an equivalent 
length of solid stator bar. In other words 
the 7} in. of joint is of equivalent resistance 
to about 5 in. of solid stator bar. The tem- 
perature coefficient, of the joint, as obtained, 
from the direct-current resistance curve, is 
0:00422. This, incidentally, proves that when 
measuring copper temperature by resistance 
method no appreciable error is introduced on 
account of good sweated joints in the circuit, | 
since the tenperature coefficient we use for this 
purpose is 0-0042. 

Tables I. and Il. are a summary of the 
data on which the diagram is based, only the 
initial and final figures in each column being 

~ given :— 
Table I.—Alternating Current Resistance. 


p 
O 
C2P Loss at 450 Amps. in Watts. 


Impe- | Reac- | Resis- 3 ra 
TAE Volts. | Amps. | Angle.| dance. | tance. tance. amps 
: m`ohms.| m ohms. | m’ohms. watts 
30:0 0-0128 1,782 54-5 7:18 5-84 4-17 8-77 
140:5 | 0-1664 | 2066 | 46-5 | 8-05 5-83 5:54 11-65 
Table H.—Direct Current Resistance. 

Temp. P.D. Resistance 
G: microvolts. Ampa | microhms, 
27-5, 157 410 3-83 
100°0 203 40-3 5-04 
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Administrative Ability. 


Peace has come suddenly upon us; are we prepared for 
it? The devastating and depressing competition in 
destruction called war is about to be replaced by the 
fertilising and uplifting competition in construction called 
commerce. Is Great Britain ready and able to resume her 
position as leader of the world in commerce ? 

Leaders are born, but before they can lead they have to 
be trained. Have we made adequate provision for the 
training of leaders in commerce ? 

In a desultory way this question has exercised the minds 
of educational authorities for sonte years past, and in 
several universities faculties of commerce have been 
created ; but we see no signs that the urgent importance 
of the matter in its immediate bearing upon the nation’s 
prosperity 1s being realised. 

What we have particularly in mind is commercial training 
as an adjunct to the technical training of the young engineer, 
The standard curriculum of the British technical school 
gives no place to essentially commercial subjects. The 
result is that the technical graduate enters commercial 
work without even a smattering of the principles of com- 
merce. The impression he is able to make upon the leading 
men of his firm is unworthy of his real attainments. It 1s 
seldom that these men are able to judge by any standard 
but their own, and that is commercial. The prospects of 
the technical student are thus blighted at the outset of his 
career, and opportunities are withheld for the development 
of the possibly great latent talents for commerce which 
he may possess. The student is baulked from his career, 
and the firm misses the prosperity it might have won. 

Can we afford to omit from our engineering curricula such 
subjects as industrial organisation and economics wien 
these subjects have long been reckoned as standard in the 
colleges of America ? 

We feel strongly that this omission can ilk be afforded. 
The matter should receive the immediate and very thought- 
ful consideration of every technical school in the country. 
It is too late now to wait for the evolution and application 
of a new standard curriculum, into which commercial 
subjects shall have been fitted so as to harmonise perfectly 
with the rest of the structure. That must come in time, 
but something must be done immediately. 

The standard course in the American schools of engineer- 
ing lasts four years; one year longer than the standard 
course over here. One thing is certain: No reduction of 
“the amount of time given to technical and scientifie work 
in the British three-vear curriculum can be allowed. This 
simplifies the problem of the immediate introduction of 
commercial subjects. Thev must be introduced as a special 
course at the end of the present curriculum. No nominal 
change need be made in the three years’ curriculum, but 
teachers should in all subjects put new and special emphasis 
upon the commercial value of the materials, methods, 
processes, phenomena or principles with which they deal. 

The meaning of commerce should be taken very broadly. 
Commerce is world service, and anything which satisfies 
a common want finds at once commercial application. That 
is commerce from the user’s point of view. From the 
manufacturer’s or merchant's point of view commerce means 
making money. There is a narrow and bad sense in this 


THE ELECTRICIAN.. 


DECEMBER 13, 1918. 


idea of commerce. Germany found it and idolised it. We 
have confidence that the idolators have made clear to all 
the world the ugliness of their idol. - The modern manufac- 


_ turer whose aim is money-making in the good sense, includes 


in his scheme of money-making that great new branch of 
commerce called welfare work, embracing the training of 
young apprentices and the preparation of technical school 
graduates for practical engineering and commercial work 
by a period of probation and development in the shops, and 
by courses of lectures on such subjects as salesmanship, 
industrial organisation and business method. Under welfare 
work comes also the care of all employ ees, from highest to 
lowest, in matters social and recreative, for it is now realised 
that expenditure on such matters is demanded, without any 
thought of philanthropy, in order thatthe overall com- 
mercial efliciency of the firm shall be high. 

This being the modern spirit, it follows that, in looking 
for voung trained men, the employer thinks, not only of 
technical attainment. but also of the important though 
less definable qualities which perhaps may be classed 
as `“ administrative ability.” 

Jf the technical schools can do something more than is 
done at present, to develop the student’s administrative 
ability, giving him at least an understanding of its meaning 
and scope and of the way in which he may apply it in com- 
mercial work, they will greatly increase the student’s 
immediate usefulness and future prospects and will go far 
to assure to Great Britain her appropriate place at the 
head of the world’s commerce. 

It is difficult to define administrative ability, but it must 
surely include some urtderstanding of the elements of 
finance, of political economy,of psychology—especially in the 
bearing of this upon the handling of men—of works organi- 
sation, of national and of international law, as well as of 


some specialised branch of estimating. This list of subjects 


looks formidable, but the things to be learned are simple, 
especially to a student possessed of common sense and a 
good memory. 

Perhaps the chief difficulty in the way of adding admini- 
stration to the curriculum of a technical school is that of 
finding competent instructors. The men who are reputed 
to be men of outstanding administrative ability are often 
men whose success in administration—if indeed it is real 


- success—has come by means which they themselves would 


be unable to define. 
so are out of reach. 
While thus advocating the teaching of administration 
we would not be understood to sympathise with those— 
and some of our leading men are among their number—who 
maintdin that commercial attainments are of a higher order 
than technical. It is a fact that commercial posts com- 
mand higher—often absurdly higher—salaries than tech- 
nical ; but to argue from this that the highly paid director 
of a manufac turing firm is necessarily of more real worth to 
the world than, say, the chiief designer, is just as absurd as 
to argue that the loss of Prerpont MORGAN was more 
serious for the world than that of MosELEy, or that 
ROTHSCHILD was a greater man than KELVIN. We believe 
that the anomaly of the inferiority of the value set upon 
technical as compared with commercial services is largely a 
survival of the custom of old times—times when technical 
and scientific training were unknown, and the only design 
attempted was such as fell within the competence of the 
mere craftsman. We do not expect, however, to see the 
anomaly altogether set right. The time will never come 
when the wages of men will really be in proportion to their 
worth to the world. For there are things that thoughtful 
men value moré highly than money. All are agreed that 


Moreover, they are highly paid, and 
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the rcal greatness of the men of history should be measured 
‘largely in terms of the new facts they discovered or dis- 
closed. And discovery in the world of thought is certainly 
no less valuable than discovery in the world of action. 
Thus, DESCARTES, many of whose most valuable 
discoveries were made in bed, was at least as 
great as COLUMBUS. And we would wager that the 
position which Descartes would be expected to 
accept. to-day, were he alive and magnanimous enough to 
offer his services to one of the great manufacturing firms, 
would be no higher than that of, say, experimental physicist 
at £5 per week. And very likely, with his eyes wide open 
to the knowledge of his own abilitics, and with full con- 
fidence that if only he would sacrifice his passion and gift 
for careful- thought, and enter the comme,cial side of the 
business, in which the qualities making for success are 
worldly wisdom and ambition, his salary prospects would 
be incomparablv better, he would, neveftheless, have chosen 
the £5 job. For the thing which was to DESCARTES 
incomparably more important than worldly wealth was 
freedom to develop and make fruitful his great gift for 
thought. 

It is thus an honour to the technical and scientific man— 
the man of careful thought—that he is willing to be ill paid ; 
but it is a reflection upon the intelligence of the rest of the 
world—-a reflection of which, we believe, the weild is already 
becoming a little ashamed. 


ree E EEE 


Reviews, 
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Essentials cf Electrical Fngineering. By J. F. Witsoy. (Lordon: 
Constable & Company, Ltd.) Pp. vili.4-345. los. d. net. 

At the present dèy there are so many books intended to 
serve 28 “a text book for colleges and technical schools ’— 
the sub-title of the present volume—thet a very high standard 
is demanded in any new work on this subject. In our opinion 
the present book does not fulfil this demand, and falls deci- 
dedly below the level of other recent American books which 
it.has been our privilege to review. The range of subjects 
treated is very wide, and includes chapters on the lews and 
principles of the electric and megnetic circuits, the working 
of all kinds of electromagnetic mechinery end e, description 
of lamps, switchgear, meters, transmission systems and 
storage batteries. 

Despite the clear and full treatment, however, we are con- 
tinually finding fault with the author for making statements 
which are either incorrect, misleading or badly stated. A few 
of the passages to which we refer may be quoted, and the 
reader can judge for himself whether we were justified in 
pencilling a query in the margin. P. 4, “ The energy equi- 
valent of ona joule has been experimentally determined to be 
=0-24 celorie=0-00095 B.T.U.=0-737 foot-pound =10,000,000 
ergs.’ P. 29, ‘ The only known means for the production 
of 2 magnetic field is the electric current.” P. 126, “ The 
harmonics of the difierent groups of a distributed winding 
tend to neutralise and eliminate the harmonie from the re- 
sultant electromotive-force wave.” P. 141, “ The stray load 


losses . . . . are directly proportional to the armature 
current.” P. 144, “ If the frequencies are not the same, the 


instantaneous voltages are not equal at all times, and equalis- 
ing currents flow between the alternators.” 

The author’s explanation of the load division of alternators 
in parallel will give the student something to think about : 
“Let A and B be two similar alternating-current gene- 
rators operating in parallel, the field excitation, terminal 
voltage and armature current being the same in each machine. 
If the power input to the prime mover driving alternator B 
is reduced, the load on the alternator tends to stop its rotating 
parts, the angle between the E.M.F.’s becomes greater than 
180 deg., and a current flows between the armatures, i.e., 
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alternator B ects simultaneously as an elterneting-current 
generator and as a synchronous motor, the current for its 
motor action being received from alternetor A Therefore, 
the load division of alternating-current generators operating 
in parallel is changed by changing the power input to their 
prime movers. Since the input to a prime mover, e.g., a 
steam engine, is constant et a given speed, changing the field 
excitation of alternatar B does mot change its output, 
although it causes a current to fow between the armatures. 
The danger to the elementary student of informstion of 
the kind quoted is that Jeter on he will have to unlearn so 
much, or experience trouble in acquiring more exact know- 
ledge. Though elementary knowledge is not expected to be 
complete, it must at least be of practical use, and no good end 
is served in introducing confusing generalities. 

The book is well illustrated, but some of the diegrams 
have been reduced too much end thereby lost clearness. 
Fig. 45 is a very poor attempt to show “ commutator struc- 
ture,” : 

i STANLEY PARKER SMITH. 


Ellison's Motor: Ampere Calculator. (Birmingham: George 
Ellison.) 5s. net. 

Any device which saves time in connection with the installa- 
tion of electric motors helps to increase the number of power 
consumers. We sre quite sure thet electric power contractors 
will, therefore, welcome the Ellison “motor ampere” calcu- 
lator, which is designed to diminish the trouble of constantly 
working out current required for motors, and determining the 
nesrest size of ce ble suite. ble for use m connecting up to the 
The celeuletor comprises a chart which reeds 
in horse-power up to 100. end in emperes up to 200. The 
centre of the cheat is occupied by four eres ree ding in voltages 
from 1 to €00 for one-phase continuous current, two-phase end 
three-phase circuits respectively. Pivoted st the left-hand 
bottom corner is g narrow strip of celluloid, which sweeps over- 
the whole of the dizgram. This strip is set with its edge 
egainst the voltage of the supply on the appropriate sector. 
The abscissa scale being marked in horse-power, the ordine.te 
through the desired horse-power is taken, end where this 
intersects the edge of the pointer the ebscissa, is carried to the 
scele of ordinates end gives directly the amperes and the 
nearest size of ceble. The celculetor meesures 14 in. deep by 
12 in. wide, and cen either be hung on the wall or stood on the 
desk. 

Sir William Ramsay asa Scientist and Man. By Prof. T. C. Caavup- 
HURI, M.A. (London: Butterworth & Company.) Pp. ix.+ 66. 
2s, net. 

This bricf memorial of Sir William Ramsav’s work, by 
T. C. Chaudhuri, professor of chemistyy at Edward College, 
Pabna (India), contains a tribute to his characteristic qualities 
of courage and simplicity and a general review of his best- 
known discoveries. Some introductory remarks are also 
contributed by Prof. P. Neogi, of the Rajshahi College. The 
facts mentioned are naturally familiar to British readers 
conversant with recent scientific developments, but they are 
presented in a readable and succinct form. A list of Sir Wm. 
Ramsay's chief contributions is added in an eppendix. It is 
pleasant to note this recognition of Sir Wm. Ramsay’s services 
to science from a distant section of the Empire. In several. 
respects the get-up of the work hes a curiously Indian touch, 
but we have only praise for the unusually large type and the 
quality of paper employed. 

Edited by W. E. DoMMETr. 
(Lendon: Selwyn & Co., Ltd.) Pp. 49. 2s. 6d. net. 

This series of tables applies mainly to the conversion of 
length, area. volume and weight from British to metric mea- 
sures, and are compiled specially for the use of scientific workers. 
There are also some supplementary data, less usually presented 
in results of this kind, such as equivalents of kilogram per 
square metre in lbs. per square foot, and sinlar data for 
velocities. The series is completed by a table for conversion 
of Fahrenheit degrees to Centigrade, or vie versa. 
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The Economics of Works Costs. 


By J. R. DICK, B.Sc. 
(Continued from page 645.) 


Stwonmary.—T his article deals with the following points :—(1) Symbolic statement of economic laws in general. (2) Law cf rent in the 
agricultural industry. (3) Rent as a function of productivity of the soil. (4) Kelvins law compared with law of rent. (5) Royalty for 
manafacturing processes a specics of rent. (6) Law of diminishing preductivencss in other industries besides agriculture. (7) Factory 


costs and their object (8) Analysis of their components. 
telation to workman's productivity. 


(9) Labour charges, day-work, piecework and premium systems in 
(10) On costs or shop charges in general. Part of the oncost is a function of the productivity of 


the machines. (11) Hyperbolic laws of the capital ecst cf machines and the running expenses per unit of product. (12) Effects of 


Increasing outoat. (13) Relation of machine oncost to direct labour cost. 
of accuracy in expressing oncosts generally as a linear function of the 


(15) Limits 
(16) Relative values of direct labour and shop 


(14) Indirect labour and other shop charges. 
direct labour. 


charges, with examples. (17) Establishment charges—how they are allocated. (18) Selling price inclusive of profit—how ascer- 


tained. (19) Relative importance of the cost factors. 
_ Foundry work. 


Cost-KEEPING IN MANUFACTURING AND ITS OBJECTS. 


In dealing with the equations for factory costs generally 
a word night be said as to their primary object, which is 
sometimes overlooked by cost-keepers and accountants. 
The systematic determination of the cost of production of a 
series of completed articles, although of interest. is of little or 
no value. unless it furnishes a clear indication for ascertaining 
the cost end selling price of similar articles subsequently. 
An accurate balance sheet of a job or department, presented 
weeks or months after the work is finished, is comparatively 
useless. Too great stress cannot be laid on the study of the 
principles of cost keeping by methods such that the effect of 
current variations in the elements composing the costs is visible 
for future guidance. Put algebraically. the prime cost must be 
expressed as a function of certain independent variables, and 
from this function the consequences of changes in the vanables 
can be deduced. 


GENERAL SYMBOLIC STATEMENT OF THE COST OF PRODUCTION 
IN FACTORIES. 


In a factory turning out repetition work of various types 
on a large scale, the general formula for the total cost of pro- 
duction (C) of a number of articles (N) of a given type, per 
unit of time, 1s 


'=S4+L+Q4M, ...... 6) 


where S is the material or stores required, Z the direct labour, 
Q the “on cost ` or shop charges, and M is the management 
and establishment charges. It is always better to distinguish 
between Q and M, instead of including them in one category, 
as is sometimes done even nov. This sub-division is in 
accordance with the principle, followed in good accountancy, 
of increasing the usefulness of accounts by making them as 
analytical in form as possible. The items Q and M need not 
be defined at length as they have their usual meaning. It is 
well to note, however, that there is a physical reason for con- 
sidering Q and M as generically independent variables. 
The charges falling under Q, although called indirect, are all 
closely associated with the machining and handling of the 
articles themselves, until they are put in the finished stock 
warehouse, or are actually sold. 

On the other hand, M represents charges, such as manage- 
ment, rent and taxes. which are mostly book-keeping debits. 
They must be included in the total cost, but they are nearly 
independent of the processes in the workshops. 

The total cost of N articles being C, the cost per article, 
C, 18 


Col. | 
| e=5 =a (S+L+Q+M). . 2... (6) 


The amount of material for an article of definite design is 
invariable, and the cost S depends only on the market value 
of the raw material in bulk and the avoidance of waste. Its 
ultimate cost is a function of the elements of labour required 
to produce it, but, since this labour is employed elsewhere, 
its analysis plays no part in the cost-keeping of the particular 
factory considered. 

It is only necessary with S to keep a strict record of the 
amount and money value for the output N, and to make sure 
that waste is a minimum. Suggestions for improving S can, 


(20) Instances where matorials preponderate in the cost—Cable making— 
(21) Where invested capital cost pre ponderates— Electricity supply. 


in general, only come from the designers, or from those who 
habitually handle the materials. 


How LABOUR PRODUCTIVITY AFFECTS THE VARIOUS CosT 
FACTORS. 


Turning to the item of labour, L, on the day-work svstem 
of wages, this is on the average constant. Q and M, by their 
definitions, can in the first instance also be taken as constant. 
but later we will examine the \variations to which thev ate 
subject. The values of L and their reaction on c, are of para- 
mount importance in factory efficiency, which depends largely 
on the system of wages payment. 

Even on a simple fixed day rate, the responsible and con- 
ecientious workman, under efficient and sympathetic super- 
vision, will show on certain repetition work a substantially 
increased output due to the dexterity he acquires. This 
increase does not necessarily imply harder labour on his part. 
but arises from using his intelligence and experience to avoid 
excessive exertion or tyouble in handling his work or machine. 

If the dav-work output increases ceteris paribus from N to 
pN the cost becomes 


C,=pS+L14+Q4+M, 
C, VW. L4RQ4M i 
-C (s 8H gy 
PN A p 
In these expressions p is the workman’s productivity, using 
the symbolism of the rent theory. 
The saving in cost per article is the difference in the value: 
of c and ¢, in (6) and (7) or 
ees h 
Do J= ; 
N P 
and it benefits only the employer. It is assumed in this 
comparison, and shown later to be true that Q+M in general 
does not change appreciably as N increases to pN. l 
Suppose. now, it were decided to advance the wages in direct 
proportion to the productivity p, then L becomes pL when .\ 
rises to pN, and the cost function is 


C=pS+pL+Q0+M, 
Ca StL Q+M i 


and 


(ï) 


. . e . . . 


l ge ae a eats oe a ee 
oe “2 PA N pN l 
The saving in cost per article from (6) and (9) is 

pel =), 5 4 . > (10) 
N 7 


The expressions (8) and (10) conform exactly to the rent 
function, with appropriate coefficients. As seen in (10). 
there is a substantial advantage to the employer, and the 
workman, too, reaps the full reward of his productivity. 

If d is the profit per article done on day-work. the total 
annual profit is Nd, and correspondingly from (10) the total 


profit is : 
ae e 1\ . 
pNd+pNn (212 I=) 
=pNd+(Q+M\(p—l) . . (11 
The formula (11) emphasises what may seem an absurdly 


simple point, but one that often escapes attention. The 
enhanced output involves per se an addition to the total an- 
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nual profit, irrespective of the profit due to the saving in the 
shop charges and management represented by (Q+4)(p—1). 
It may be argued that the increase of output from N to pN 
by the stimulation of the workmen will lead to dangerous 
“ over-production,”’ but this result is unlikely with standard 
articles, where the market can be automatically widened by 
the reduction in selling price corresponding to the cost shown 
in (10). 

Kven in the most unfavourable case for the employer as 
regards labour, it is apparent that “ high wages do not neces- 
sarily imply high costs.” The formula (9) is characteristic 
of the wages paid for an agreed increased output, or for the 
more common application of the same principle—piecework.’ 
If the factory machinery is fully utilised, with little lost time, 
the simplicity of piecework and its merit in satisfving the 
workman by giving him “ everything he makes,” while still 
permitting a surplus profit on the oncost and management 
expenses, are the causes of its extensive use and comparative 
popularity. 

Jn some engineering E notably the foundry, 
the utihty of piecework is seen from another aspect. The 
workman being aware that he will be paid only for good 
castings will, as a matter of self-interest, give just that little 
extra care to finishing off the moulds and closing the boxes, 
that will, in general, ensure a minimum of waste castings. 
Avoidance of waste does not necessitate his working harder. 
b® only induces him to take the same precautions as he would 
if he were working in his own business. 

In practice the small extra responsibility thrown upon the 
man does not appreciably curtail his week’s output or his 
wages, but it means an important reduction in the time and 
money lost in waste castings. The same advantage accrues 
from most premium systems as well as piecework, since one 
of the terms of the contract is that payment is made only for 
good castings or approved work. This aspect of piecework 
may appear paradoxical at first, sight, as the common view is 
that it lowers the standard of finish; and without the safe- 
guard of inspection it would have this tendency. f 


BASIS FOR COMPARING THE EFFECT OF LABOUR PRODUCTIVITIES 
WITH DIFFERENT WAGES SYSTEMS. 


Before discussing the “ profit sharing `° wages formule, 
which -nvolve less simple functions of the productivity, its 
application to labour will be defined more closely.. In the 
Riardian theory productivity is measured against the standard 
land on the margin of cultivation, which Vields no profit for 
rent. On a similar basis, labour productivity is expressed in 
terms of that of the workman, whose production just covers 
his wages with the barest margin of surplus for shop charges 
and profit. Should the price of the manufactured article fall 
he could not permanently retain his job under the present 
industrial system. Should it rise, his productivity would 
then be greater than unity, and some men of inferior skill 
could be emploved who were just on the “ margin.” The 
phenomenon of high costs and prices associated with low 
productivity has been clearly visible in trades outside of 
_ munitions work in the past three years. Unit productivity 
is based in the time T required for an operation by a workman 
on the margin. If he or another workman reduces the time 
to t the productivity p is T/t, which is greater than unity. 
Alternatively, if pN articles are produced in the time allowed 
for N, p=pN/N. If W o is the basis rate of wages for p=1 
the rate w on day-work is, of course, identical, or w=W p, as 
all workmen on similar jobs are supposed to have the same 
productivity of p=1. On piece-work, we have seen p>1 and 
w=pW o in strict linear ratio. 


PREMIUM SYSTEMS | FORMULE AND RELATIVE MERITS. 


The wages system due to Taylor, Halsey and Willans is 
based on giving a premium that depends on the difference 
between ¢ the time actually taken and T the time allowed 


for the same operation, the latter time T being that required 


by the man of unit productivity. 


The earnings wt are made up of the standard wages Wo, 
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and an added pan equal to Wae(T—t), where z is any fraction» 
usually 4, 4 or 4, or wt=W d Worc(T—t), and 


=H (1 —atyxr =) =W (I—xr+ zp). 


When z=}, which is the most common ratio, w=}W (1 +p). 
The actual hourly rate, w is a linear function of p, and as a 
function of ¢, its graph is a hyperbola. If p rises or t falls 
indefinitely the wages rate per hour will also increase in- 
definitely. The workman's gain, or addition to wages per 
hour compared with the day work rate is 


WoA ++p)—Wo=}W(p—1). 
The cost per article is reducetl in accordance with the 
equation below, since N becomes pN, and when z= 
L=wt=\Wot(itp). 
C3=pS+L£L+Q+4+M for production pA, 


a 


C S Wat Q+M 
v ___ 1 0 
“aN ON sy H Py pN’ 
o 8 We À Q+M 3 
TN 7 by (I+; +- pN x (12} 


The sav ing per article.or the difference in values of ¢ and c, 


from (6) and (12) is 
WwW ( “) ele 1) 
1 -ofi s tas ee 
2N l p T N ; pe’ 


x GWot+@+m) (1-2), 


which exhibits the employer's surplus again in terms of the 
rent function, with a little more complex coefficient 

The rapid rise in the rate per hour on the Halsey system, 
as p increases, has been alleged as a serious defect against its 
use, particularly where little or no ‘experience is available 
In Rowan’s 
formula the premium time added is equal to the actual time 
taken ¢, multiplied by the ratio of the time saved (T—t), to 
the time allowed (T). The standard wages for the time taken 
are Wf; the premium wages are 


(T—1) . 7 
T bd 
(7-1) 


or 


W of 
and the total wages are 


wt=W Atl, f- 


. \ w *) 
=W (2-2) <1 (2 . 


and the hourly rate 


-1 
w=W (2+?) 
ON p 


: : l 
= W ot W 0 (1-7). 


In the last equation (1 —') being identical with (T —t)/T; 


is the ratio of the time saved to the time allowed, and this 
permits of a simple explanation of the effect of the system, 
when it is introduced to the workmen. If 10 per cent. of the 
time allowed is saved, 10 per cent. is added to the standard 
rate, or the man is paid time and-a tenth. If 25 per cent. is 
saved he gets time and a quarter, and so on. The gain per 
hour to the workman on Halsey’s system is Wo3$(p—1), and 


l 
on Rowan’s it is Wo (1-3). For p=2, 1-0-0 —), 


and the premium is the same in both systems. For values of 
p below 2 the Halsey premium is less, but as p increases 


beyond 2, $(p—1) rapidly exceeds (1 -*). se 


"The cost per article for the output pN on the Rowan scale is 


_s Wat ( 1) Q+M_ 8 +e ed 
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end the saving, compared with ordinary day-work, is the 


l X 
difference between, the value of c, and V (S+W+Q+M), 
á 


mii 2 à E A 
LEN ages e *=(]—" J, 
N l o p? + N p 


: 2 A 1 
N p N p 
It is a curious fact thet the premium on the Rowan formula 


(13) 


A 1 ; Ste A 
f (1—), whether by accident or design, is exactly the 


rent function of the standard wages. Just as the rent would 
equal the total produce of the land, when p= æ, so the premium 
here may also in the limit equal the full standard wages. But 
the total earnings in that czse can never exceed twice those on 
time-work. The Halsey formula results in an added wage of 


] 7 ont 
Woe 1—"), or the rent function multiplied by 3p times 


the standard rate, and would thus produce an infinite rate 
when p=. 

Rowan’s bids fair to become the most popular of the existing 
systems of profit sharing in wages. 

Its advantages may be recapitulated as :— 

1. Simplicity of definition and explanation. 

2. A higher rate of premium and a greater incentive than 
Halsev’s until p=2, or until the job is done in half the time 
allowed. ; : 

3. A greater latitude of error or bed judgment in fixing the 
basis time 7, since in any case the total wage can never exceed 
double the standard, and there is no temptation to revise T. 

Considerable ingenuity has been exercised by some French 
economists in constructing more complex wages formule. 
They start from the principle of assuming an instantaneous 
rate of variation of wages relative to productivity or, mathe- 
matically expressed, they take certain values for the differen- 
tial coefficient of the function w with respect to p. 


In Halsey’s this gives pat where @ may have any 


‘ fixed value, such as }, $, $, &c., and in Rowan’s formula 
dw 1 
dp p? 

The integration of these functions results in the ordinary 
algebraic formule already stated. 
dio - 
dp P 
from this is obtained by integration w=W,(1+log-p). Ob- 
` viously, the resulting premium Wọ logep, increases more 
rapidly than Rowan’s, and becomes infinite when p=». 

It gives the same value approximately as Halsey’s when 
p=3, and thereafter its value is less. Such a system of wages, 
even if it possessed extraardinary advantages, could rarely 
be practically applied in a machine shop, as it cannot be 
explained in any terms intelligible to the ordinary workman. 
The table of premiums would look quite arbitrary, and in- 
capable of simple verification. An unlimited: number of 


dw 


e 
bi 


As another example of the method, suppose 


formulæ can be obtained by assuming as a more com- 


dp 
plex function of p. 

Several] interesting types have been thus evolved by M. 
Felix Bayle.* who hes endeavoured to introduce them into 
French munition works, but with little success, on account of 
certain political pledges. given to the workmen. Although 
historically the best known premium systems were not derived 
from ditierential equations, these sre undeniably of some use 
in studying the corresponding laws of variation in wages. 


ETHICS OF PREMIUM SYSTEMS. 


From the quantitative representation of different premium 
systems little can be deduced of their relative justice or accept- 
ability to the workman. Such questions properly belong to 


-u 


Pa Les Salaires Quvriers, et la Richesse Nationale.” (1917.) 
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the science of ethics, but trenching a little on this science it 
will probably be conceded at once by an impartial observer 
of the premium system that some pert of the wages saving 
from increased productivity might be claimed by the employer. 


On Rowan’s scale, for example, the employer practically 
binds himself not to cut rates, as is so often done (and some- 


times rightly) on piece-work. This assurance is of direct 
money value to the employee in meking his contract, for 
which he may be considered to owe something to the emplover. 
Again, if the employer affords opportunities for increasing 
repetition work, this implies more capital in material and 
machiues placed at the disposal of the employee than if he 
were on a day-work basis. As he accumulates experience of 
the job he is by these conditions enabled to attain an intelli- 
gent—almost automatic—proficiency that entails less effort 
accompanied by higher wages than on diversified d2v-work. 
Obviously some monetary consideretion might thus be credited 
to the emplover, who initiates and meinteains the conditions 
for an assured rise in wages. The most elusive factor in the 
question of wages is the standard of human productivity, on 
which all the systems are implicitly founded. The main- 
tenance of a reasonable or living wage corresponding to p=1 
is legitimately one of the chief objectives of trade unionism. 
Fortunately, the Rowan scale avoids much of the difficulty 


attached to this question by limiting the maximum possible: 


premium. In selecting a wages system the ethical side cannot 
be ignored, but the success of the svstem will ultimately d@pend 
: by es A 
on its economic soundness. . 
(To be continued) 
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Correspondence. ' 
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DIMENSIONS OF TRANSFORMERS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: Mr. Low’s article in your issue of November 15th 


(Vol. LXXXI., pp. 597-599) appears to call for some sort of a. 


reply upon my part, but really I have already said nearly all 
that could be said in the I.E E. Paper to which he refers. 

I admit that my mathematics, which deals with things, 
would not satisfy the pure mathematician to whom anything 
beyond abstract number is a thing to be abhorred. But ijt 
does lead to the correct results, so far as the assumptions 
involved permit, and is within the capacity of the ordinary 
engineering designer. The latter can scarcely be said for Mr. 
Low’s, in spite of its elegance, or possibly because of it. 

Suppose I have to design a transformer for a given output. 
I first fix upon the type I prefer, and decide what copper and 


- iron losses to allow, using graphs of typical values (as those 


given in the “ Treatise,” for example), if these things have not 
already been decided for me by my taskmaster. Then I 
estimate the probable space-factors in the copper and iron, 
and assume approximate figures for the relative cost of the 
metals. Knowing the qualities of the materials, I also know the 
“loss-length.” From this, the aggregate loading of the wind- 
ings, the losses and the space-factors, a simple slide-rule calcu- 
lation will give the ` fundamental-length.” The leading 
dimensions for the “ cheapest ° transformer of the chosen 


_ type are obtained by multiplying this ‘‘ fundemental-length ” 


by numerical coefficients which can be at once read off from my 
published tables for that particular type of transformer. 
Winding equations give at once the numbers of turns, and these 
fix the sections of the conductors. There are no equations 
to be solved, no graphs to plot ; in fact, nothing but taking 
numerical values from tables and simple slide-rule calculations. 
Including the check calculations, the whole thing goes into 
little more than half a column of the “ Journal.” Any intelli- 
gent engincer can quite casily follow the whole process illus- 
trated by the example in section 12 (p. 148) of my Paper, and 
could apply the method to another example without. much 
trouble. 

In Mr. Low's method, the flux and current densities have to 
be assumed. In his theory these are “ constant.” In his: 
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1909 Paper he uses 10,000 c.g.s. and 1 ampere per square 
millimetre respectively for their values, but in his 1915 Paper 
che tells us that the former mey be taken as 14,000 end the 
latter lies between 1-5 and 3. I cannot quite follow his 
method, which appears to involve the solution of a number of 
complicated equations either analytically or graphically. 
Will he work out my example bv his method, explaining each 
step sufficiently to enable any designer to apply his method to 
another design? Let him take the same type, frequency, 
materials and space-factors as I have, so that the two designs 
_ may be directly comparable. . 

When he wrote that I did not indicate the advantage of 
eliminating the densities in terms of the losses, Mr. Low must 
surely have overlooked section 14 (p. 150) of my Paper, for I 
there claim quite a number. By making this elimination I 
have been enabled to compile, once for all, tables of numerical 
coefficients for every type of transformer likely to be of prac- 
tical use, and for a very large number of unlikely ones; to 
make approximate comparisons between different types inde- 
pendent of material or size ; and between different materials 
independent of type or size of transformer. No other theorv 
which I have come across can give anything like such broad 
results. “Where does Mr. Low make any such general com- 
parisons ? D 

In conclusion, I am sincerely flattered by his generous 
tribute to my work at the foot of p. 598. Only, the “ English ” 
author happens to be a Scot, and vou know that these Scots hae 
nae sma’ conceit o’ their aim nation.—I am, &c., 

Davip ROBERTSON. 
Merchant Venturers’ Technical College, 
Bristol, Nov. 29. 


THE ORGANISATION OF TECHNICAL STAFFS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: In the interesting and timely article on “ Organisation | 


of Technical Staffs ” in your issue of the 6th inst. mention was 
made as to the desirability or otherwise of 2 comprehensive 
union for all technical engineers engaged in the electrical 
industry. This would mean that the membership qualification 
basis would be ‘ craft,” and not “ industry,” in so far as the 
latter is defined and prescribed by the Ministry of Labour in 
the setting up of Joint Industrial Councils. 

A preliminary conference to form a Council for the electricity 
supply industry was recently held, and the workpeople were 
there represented by many trade unions, not one of which was 
wholly representative of all the workers in that industry, but 
each of which included in its membership some who were so 
employed. Those unions overlap, and some are in active 
rivalry in their efforts to obtain the support of identical in- 
dividuals. From the point of view of efficiently fulfilling the 
functions of an Industrial Council, this may be unfortunate, as 
when an Industrial Council has been set up in any industry it 
would be ideal that the workers should be represented by a 
union whose whole interest was centred in that industry, and 
whose efforts and intentions were in no way complicated by 
any extraneous influences. The same can be said of the 
Tepresentation of the employers or capital interest, and also of 
the management or staff. The Association of the Technical 
Engineers engaged in the electricity supply industry, the 
E.P.E.A., has tried to simplify matters by making its con- 
stitution conform to the requirements of representation on a 
Joint Council for the electricity supply industry. There may 
be difference of opinion as to whether it might not have been 
better to broaden the sphere of the K.P.E.A. so as to include 
in its membership all technical engineers in the electrical 
industry, and in the absence of a trade union for the staff men 
engaged in manufacturing and contracting this may become 
necessary. It has, meanwhile, been decided that more im- 
portant than numerical strength with divergent interests is 
unanimity of purpose, which is only possible in an association 
dealing with the members of the staffs of one industry—in this 
ease electricity supply. If later trade unions were formed in 
the other sectional industries—electrical manufacturing and 


electrical contracting—a federation of these would undoub- 
‘N ; 


THE ELECTRICIAN. 


697 


tedly be of advantage in dealing with. the common interests 
of the electrical engineering craft. At present it is necessary 
for the technical engineer to make every effort to obtain 
adequate representation on the Council set up in the industry 
in which he is engaged. It is laid down in the Whitley Report 
that all sections of the industry are to be represented on Joint 
Industrial Councils, and in some of the publications issued by 
the I.R.C. mention is made of a constituent triangle—capital, 
management and workpeoples The power of deciding who 
shall or who shall not be represented has beer left to the trade 
unions of the ‘workers, and, unfortunately, they do not at 
present think their interests would be served by the presence 
of members of the staff. Good feeling and harmonious working 
already invariably exist between staff and employees in power 
stations, and there is no reason to presume that these would be 
amended in the Council chamber. It should be unquestionable 
that in the discussion of questions such as conditions of employ- 
ment staff men who are closely in touch with, and who in many 
cases have the same irksome experiences and the same grie- 
vances, must be helpful to the worker. In questions affecting 
finance the member of the staff is more au courant than the 
worker. On other terms of reference dealing with technical 
education, research and so on, all must agree that the staff 
engineer is, by reason of his training and experience, better 
equipped than either the employer or the worker to advise. 
It is hoped that better counsels will prevail with the worker, 
and that he will make possible the efficiency of Industrial 
Councils by agreeing to sit with his employer and his staff 
colleague, so that all can bend their efforts to the advantage 
of the industry and the ultimate advantage of our country.— 
Iam, &c., 


London, Dec. 10. ‘** A CORRESPONDENT.” 


PATENT LEGISLATION. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: Patentees will have read with interest (and generally 
with approval) the report, of the Committee of the Institution 
of Electrical Engineers, and your Editorial article in THE 
ELECTRICIAN, of the 22nd inst. With regard to a Patents 
Moratorium, however, the writer thinks all patentees agree 


that there should be no distinction drawn between -such 


patents as “survive ” the war and such as expire in the course 
of the war, as is suggested in the report. All patents in 
existence at the outbreak of hostilities should be extended auto- 
matically for a period corresponding to the duration of the war ! 
Take, for instance, 2 case of a patent which lapsed in August 
1916 or 1917 and gets only (as suggested in the report) an 
extension corresponding to 2 or 3 years respectively. In the 
first case the patentee—beyogd royalty claims—gets no 
opportunity at all of recouping himself by way of manufacturing 
profits during normal conditions, and, in the second case, only 
a very brief period ənd still under abnormal conditions as to 
cost of materials and labour. . 

As probably many patentees will have been in the ame 
position, during the war, as the writer, namely of having 
their patented inventions practically “ seized ” by the Govern- 
ment (the inventions being of great importance for the 
successful prosecution of the war), and having their working 
drawings distributed among a number of ovtside contractors 
who have got the overwhelming portion of manufacturing 
contracts—thereby causing immense loss to the patentee— _ 
they will no doubt agree with the view expressed above. 
Even with such an extension, the inventors and their financial 
backers will obtain but a poor return for their labours and 
risks.—I am, &c., 


London, Dec. 10. “ PATENTEE.”’ 


Volunteer Notices. 
LONDON ARMY TROOPS COMPANIES VOLUNTEER ENGINEERS. 
dquartera: Balderton-street, Grosvenor-square, W. 1. 
HO foer Commanding, Lieut.-Colonel C. B. CLAY, V.D. 
Orders for the Week. 
Monday, Dec. 16, to Saturday, Dec. 21.—Drills as usual. 
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Electric Power Supply. 


— ne ee 


The report of the INCORPORATED MUNICIPAL ELECTRICAL ASSOCIATION 
upon the report of the Board of Trade Committee on Electric Power 
Supply has been issued. After recapitulating the chief recommenda- 
tions of the Board of Trade Committee, the I.M.E.A. state: “We 
observe with satisfaction that the report recommends that in the National 
interest generating stations and main transmission lines ought, as a 
general rule, to be publicly owned, and submit that the district elec- 
tricity boards should in all cases be so, constituted as to be wholly inde- 
pendent of the influence or control of commercially owned electrical 
enterprises. To secure this object, it is strongly urged that the district 
electricity boards should consist of representatives of Jocal authorities 


and large consumers, to the exclusion of companies generating or dis- - 


tributing electricity. We believe that in the constitution of the boards 
a combination of all the public interests concerned would lead to efficient 
and economical administration. We consider that those representatives 
who are at present primarily responsible for the administration of the 
existing publicly owned undertakings, such as chairman and deputy- 
chairman of municipal committees, would be suitable to form the nucle us 
of the new boards. We endorse the recommendation that members 
of the board should be elected for a period of six vears. We note with 
satisfaction that the committee has adopted the recommendation in 
regard to the appointment of five Commissioners in accordance with 
the terms of the resolutions first adopted by the Council of this Asso- 
ciation on Nov. 1, 1916. All the five should be whole-time officers. 

We are of opinion that ample evidence is available to demonstrate 
the fact that a well-situated power station, equipped with large modern 
units of generating plant, is able to afford a supply of electricity at the 
station bus-bars at a lower price than a number of separate stations 
of a total equivalent capacity. The question of cheap supply of elec- 
tricity is not, however, solely dependent upon cheap generation. In 
certain cases the capital costs and operating expenses incidental to a 
long transmission line may counterbalance the advantage derived from 
the concentration of large plants. But in most industrial districts 
these large stations will be connected together by means of a common 
network, which should result in a considerable saving in capital expen- 
diture on spare plant. They are also thereby enabled to operate at a 
higher load factor, and to obtain the wreat advantage of still lower 
working costs which result from a diversity of demands. We think it 
desirable again to draw*attention to the mistaken impression which 
undoubtedly exists that the report recommends the establishment of 

16 large power stations for the supply of the whole of the clectrical 
requirements of the country. The number 16 refers not to power 
stations but to the number “of districts into which the country would 
be divided for administrative purpcses, In thinly populated districts 
one power station may suffice, but in others it will be quite Impossible 
to supply all requitements from one site, and the administrative autho- 
ritv will be responsible for the operation of several power stations, 
Full opportunity should be afforded the several local undertakings to 
make representations to the Electricity Commissioners on the delimita- 
tion of suitable areas. We agree with the findings of the Committee 
in regard to the transfer of all generating stations and main transmission 
lines to the board, subject to the reservations herein stated. Bearing 
in mind the close collaboration which must exist in the operation of a 
number of power stations through an inter-connected system of mains, 
and the control which must be exercised by a District Board if the most 
economical results are to be obtained, we are of opinion that to allow 
any existing undertaker to retain the ownership of a power station 
within any given district, whilst the remaining power stations are 
transferred to the Board, would introduce serious complications in 
actual practice, aa well as financial chaos. When local undertakings 
are transferred to a District Board, provision must be made to transfer 
all the rights and obligations under existing contracts. In paragraphs 
55 and 56a of the report, provisions are made for excepting certain 
undertakings from transfer to the District Boards. In our opinion, 
these provisions cover all the cases likely to arise in practice, and subject 
to these vexceptions, all the generating stations and transmission lines 
should be transferred to the Board. In the case of a power station of 
one authorised undertaking, situated at such a distance from the nearest 
power station of another “undertaking which are unlikely to be inter- 
connected for some considerable time, and extensions must be carried 
out slowly to meet the requirements of each local area. «We consider, 
even in such a case, a District Board should be set up to control the 
development of the supply in the district as a whole, and to ensure that 
extensions of plant and mains should be suitable for use at a later date 
in connection with a supply to a much larger area. 

It appears to us that the first duty of the District Boards will be to 
consider which stations, or portions of stations, should for the time being 
be emploved. Then to consider on which of the existing sites extensions 
can be economically carried out, and and when these provisions are found 
inadequate to deal with the requirements of the area the question of new 
sites with large modern plants would then be considered. The report clearly 
contemplates—and, in our opinion, rightly so—that with the excerti ns 
already referred to, all extensions should be tinanced by the new District 
Boards. A consideration of this point will inev itably lead to the & n- 
elusion that all generating stations should be transferred to the new 
Boards, It should be obligatory for the District Boards to supply a 
local undertaking, whose generating plant has been taken over, at. least. 
as cheaply as the latter could produce it themselves. We favour direct 
control and operation by the several District: Electricity Boards in their 
respective areas. We are in general agreement with the recommenda- 
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tion that existing authorised undertakers should retain their distributing 
rights. We are strongly of opinion that the terms as set out in para- 
graph 56 (b) of the report, upon which the several undertakings should 
be transferred to the District Boards, are inequitable and inadequate, 
In view of the admitted fact that there esists a want of uniformity 
bet ween one local authority and another as to depreciation and reserve 
funds, we are of opinion that all sums—to whatever fund they may be 
allocated—other than statutory sinking funds, should be retained by 
the individual undertakings. The case of those authorities who have 
placed sums from revenue account to capital account, or whe, whilst 
maintaining their undertakings in a high state of efficiency out of revenue 
have written down their capital at a rate in excess of statutory require- 
ment, should receive special consideration. The difticulty is greatly 
accenuated in the case of the companies, or where beth lecal autherity 
and company undertakings have to be acquired by a District Board. 
Obviously, equality of treat ment is essential, and in such cases it may be 
found necessary to apply Section 2 of the Electric Lighting Act. 1888. 
We would take the opportunity to point out that the transfer of local 
authority undertakings to the new District Boards should not be viewed 
in the light of a public purchase, but more on the lines of the setting 
up of a partnership. 

In Clause 70 it is suggested that provision should be made whereby 
the District Board may provide compensation for displaced engineers 
and officials in case of hardship. We do not consider these provisions 
are adequate. In all cases where a power station or distributing system 
is transferred, thereby involving a loss to or diminution in the pésiticon 
of officials, a definite obligation should be placed upon the District Board 
to provide compensation on a fair and reasonable scale. We recommend 


‘that the scale of compensation shall be set out in any Bill that may be 


promoted to carry into effect the recommendations of the report, after 
hearing evidence from engineers and officials who may be affected. 

We do not think it necessary to deal at any length with the recom- 
mendations made in regard to the use of overhead lines, wavleaves, 
rating, water rights, and liability for nuisance. Amendments to the 
existing law in these directions are consélerably overdue, and we state 
quite definitely ou? opinion that it will be difficult, if not impossible, 
to develop a national scheme until largely extended powers are granted 
in these directions. We entirely support the findings of the Cornmittee 
that the present position is unsati-factory, contrary to the national 
interests, wasteful of fuel resources, and deprives industry of the advan- 
taves which would result from a well-devised system of generation and 
transmission. We are of opinion that the Commissioners should at 
once be appointed to assist in the preparation of the legislation necessary 
to give effect to the recommendations contained in the Board of Trade 
Committee's report. We heartily support the recommendation that 

assistance, both financial and otherwise, should be given by the Govem- 
Neat in order to ensure the carly carrying out of extensions without 
unduly burdening the industry with high charges for interest ane amorti- 
gation. ln view also of the extent of possible developments, we vonsider 
the suggestion that the sinking fund should be suspended, and interest 
paid out of capital during the constructional period should receive 
support.’ 


Profit. and Output.* . 


—— 


Recent deplorable strikes may seem to point to lack of good will. 
| believe they are due mainly to misunderstanding, and want of dis- 
cipline, accentuated by evil advice, 

Let us consider the whole matter from the view point of our own trade, 
and, if possihle, put ourselves in the position of a man, wha, starting 
from the bottom, has risen to be a leading master. Let us first think 
vf the man. He must have begun with skill and patience. as two attri- 
butes; the faculty of doggedly sticking to his job as another: and he 
must have possessed courage and luck. His most important step, 
requiring the greatest courage, was when he advanced from the ranks 
of those who are paid wages to the smaller ranks of those who have to 
pay wages. You have to experience the difference to realise the huge 
gulf there is between the one position and the other. It is a useful 
subdivision of mankind. On the one hand, the men who have w: ndered 
how they could find the means to pay next week's wages. anc on the 
other, those who have not. Asa man, he was more or less free to. hange 
his job and his place of abode, and to take advantage of chances as they 
turned up. As a master; he is tied to his place; he has to keep his 
customers in good humcur, to pledge his credit, to mortgage the future 
when needs must and to keep his staff together in had times to he re cady 
for good times. When good times come. all is well, but if he dees not 
then save money to provide for bad times, he is bound to fail. Failure 
means not only hard living. but the grief of seeing his valued “taf ieave 
him, because he cannot atford ta keep them, 

Now consider his point of view as he was before he became a master. 
In good times, with a good master, all was well; 
with a bad master, all was ill. He would see bad work passed. and he 
would have to work with the men who did it. As a foreman, be would 


know that prices were cut, that stability and progress were Impussihle,. 


and he would enjoy some of the advantages, and suffer some of the dis 
advantages of the master, Now. starting as an apprentice, the time 
comes when, having saved sufficient money, and gained the gacd will af 
friends, that is having established some credit, he launches cut as a 
master, He has to acquire a shop in which to conduct his business, 


* Extracts from the Presidential Address of Mr. J. S. Highfele te the 
Association of Supervising Electricians. 


in good or bad times. 
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and to buy plant, and he is at once faced with the necessity of paying 
standing charges. Before he can receive any revenue he has also to 
buy material. 

In the first and second years the revenue received is likely to be less 
than the money paid out, and he must draw upon his savings to make 
ends meet, but in his third year, with luck, he should have established 
himself. He should have obtained sufficient business to provide a 
regular revenue. Out of tle revenue, in addition to paying the standing 
charges, buying material, and paying wages for extra labour over and 
above his regular staff, he should first set aside every year a sum to 
provide for repairs to his shop, to replace worn tools, to make pravision 
for bad debts, and some amount more in good years and less in bad ones 
to provide for the purchase of improved tools for the expansion of his 
shop and business, and to provide for the payment of his staff, and his 
own cost of living during very bad times: Tf ample provision Le not 
made for these contingencies the business is not secure. 

After these payments have been made there should remain a sum 
over which is the prefit. If there are a number of crdinary shareholders, 
however, they should first receive a geasonable dividend representing 
the ordinary rate of interest on money invested in business, and the 
halance should be regarded as profit. To whom does this profit fairly 
belong ? lt belongs to those who are able and willing to shoulder the 
losses. These are the founders cf the business, and those willing to work 
for small pay in the early stages and in hard times; and the shareholders 
who risked their savings. 

As a newly established industry becomes increasingly successful, and 
particularly when its reserves are so large that it is as secure as any 
business can be, the profits should b> distributed amongst those who 
use it; the consumer by way of reduction in price: the workpeople, 
including all hands by increased pay, and the shareholder by increased 
dividend ; all fairly should benefit together. 

It is abundantly clear that only out of this balance which is the real 
profit, can additional remuneration be made to shareholders, staff and 
men, or partners. It is clear that profits can be enhanced by increasing 
the revenue, or by redusing some or all of the items of cost. The revenue 
van be increased either by raising prices or increasing the velume of the 
basiness which generally means reducing prices. It is one of the most 
difficult problem; the management has to face. ‘I'o reduce cost is difficult 
in any well-conduected business. ‘The best method is undoubtedly to 
increase the volume of work, to reduce the effect of the standing charges, 
and to use the greatest skill in design to reduce the cost of material. 


Working Capital for Municipal 
Electricity Works. 


An inquiry was recently held in Dustrs into the application of the 
Corporation for sanction to borrow from the Bank of Ireland such sums 
as the L.G. Board might certify to be necessary to provide working 
capital for the electricity undertaking. i 

Mr. Rice, who appeared in support of the application, said there did 
not appear to be any opposition. At one time it was thought local 
authorities had borrowing powers under Sec. 238 of the Public Health 
Act, but when the matter was tested in the courts it was found that thev 
did not possess power to borrow working capital in addition to raising 
loans for permanent works. They had, however, got overdrafts from 
hanks from time to time, but the banks would not go on doing that for 
ever. Two councils (Lurgan and Lisburn) had obtained special powers 
to enable them to raise working capital; and the object of the Public 
Hee|th (Borrowing Powers) Irelend Act, 1918. was to endow all local 
authorities with similar powers to construct works, keep them going, and 
pay working expenses until the returns came in. On Oct. 7 the Council 
resolved to apply to borrow the nevessary working capital for 5 years, 
at 5 per cent., to carry out the business of the electricity undertaking. 
No sum was specified. The margin for borrowing powers on the present 
Valuation of the city was £1,742.840. 13s. 6d., after having deducted 
the indebtedness. The borrowing would not have any effect on the 
Tates. The 5 per cent. would be paid out of the profits of the electricity 
undertaking. No sums had come out of the rates for the last 10 or 12 
years in respect of the electricity undertaking. The balance sheet for 
1917-18 showed that. the total expenditure was £148,195. They should 

€ prepared to meet a four months expenditure, which was about 
£49,000. They paid in weekly wages £365 and in monthly salaries £845. 
He urged that the C rporation should have authority to pay the bank 
interest on overdrafts, and for that purpose they wanted power to 
horrow £50,000 as the minimum. The Corporation war charging for 
electricity up to the maximum for which they had legal authority to 
private consumers. 

Mr. E. W. Eyre, city treasurer, said that he had had great difticulty 
n pacifving the bank, because the overdraft in respect of the electricity 
daring the three months of April, Mav and June ran up to £80,000 or 
£90,000. Taking the Corporation general account as it stood on the 
lth inst., in spite of the electricity account there was a credit: balance 
of £91,695. 'If the electricity debit balance were deducted from that 
sum there would be still a credit balance of £39,000. In face of that he 
thought that the bank ought not to charge a penny interest on the over- 
draft. He thought the amount the Electricity Committee should have 
power to borrow should be fixed at not less than £60,000, so that they 
might have a margin. Coal was an important item. The Committee 
had frequently to buy six months’ supply in three months. 
We lesen the^ the applicetion has been granted by the L. G. Board 
and the Cor poretion can now borrow up to £60,000 for trading capital. 
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The “Easifix” Lamlok Shade 


Carrier. 


We have received particulars of the “ Easifix” Lamlok shade carricr, 
By use of this device the removal of shades can be quickly and easily 
removed for cleaning and other purposes and re-attached to the holder 
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with equal gase. A mere twist or untwist of the two little milled head 
screws is all that is necessary. The screws are not visible from the 
distance at which holders are usually seen : and thus no unsightly metal 
part is introduced by their adoption. The device should tind ready 
acceptance in restaurants, hotels, offices, factories, theatres, public 
baildings, &c. We understand that the General Electric Company, 
Ltd., of 67, Queen Victoria-street, B.C. 4, have secured the sole manu- 
fa turing and selling rights of thisinnovation. Samples of the © Kasifix 
shade carrier, together with fuller particulars, will be supplied upon 
application. . 


Lincoln Electricity Works. 


A L.G. Board inquiry was held at LINCOLN on Tuesday into the 
application of the Corporation to borraw £250,000 for electricity pur- 
poses. The Corporation propore to acquire Messrs. Clayton & Shuttle- 
worth`s electric- power station, and to extend and adapt it asa generat- 
ing station for supplying power to the large engineering works in the 
city and for lighting, &c. The scheme was the outcome of the advice of 
Sir John Snell. The engineering firms gre anticipating an enormous 
increase in industrial activities, and are contemplating very consider- 
able extensions. One firm alone anticipated that ño fewer than 2,000 
houses would be required to house the additional workmen who would 
be employed by them. With regard to the concentration of electric- 
power stations, Lincoln was peculiarly situated. Nottingham, the 
nearest large town, was 30 miles away, and Scunthorpe was 26 miles, 
with little population intervening on either side. Miles of unremunera- 
tive main was out of the question, and Lincoln was undoubtedly. the 
peoper-centre for a power-station. The scheme had already the approval 
of the Electric Power Supply Committee and the Munition Works Poard. 

Sir JoHN SNELL stated that, in conjunction with Mr. Charles H. Merz, 
he had recently completed investigations into the South Yorkshire area, 
including the North Lincolnshire mines, and they came to the conclu. 
sion that, unless there was a big industrial development between the 
situations of the gencrating stations on the River Trent and Rotherham 
and Sheffield, it would not b? commercially possihle to transmit energy 
a distance of 30 miles. Lincoln being 30 miles from any likely source 
of supply, the only altérnative open to the city was to Yoon own i 
power supply. The present station of the Corporation was inadequate. 
He came to the conclusion that the proper course was for the ( orporation 
to take the responsibility of putting down an adequate power station, 
which would not only supply the needs of the city in years to come, 
but would immediately meet the urgent demands of the great industries. 
Eventually, at the Corporation's request, negotiations wit h Messrs. 
Clayton & Shuttleworth for the purchase of their power station resulted 
in an agreement with that firm and with Messrs. Ruston & Hornsby, 
for the supply of power for Ll years. 


The report of the SOCIEDAD COOPERATIVA TELEFONICA (Buenos Ayres) 
for the year ended June 30 states that net profit was $211,681. ayeinst: 
$203,184 in preceding year. Receipts from subscribers and other 
sources (excluding profit on capital redemption and unpaid dividends 
lapsed) were $838,549, against $804,050. 
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The Electric Supply Industry and 
the Election. 


The electrical section of the Newcastle-upon-Tyne Chamber of Com- 
merce has decided to put the following questions to local Parliamentary 
candidates :— i 

Do you agree with the policy of extensive development in the supply 
of electric power as a means of increasing production from the home 
industries, and thereby improving the prosperity and welfare of the 
people ? In which case are yuu prepared to press forward immediate 
legislation to give effect to the necessary reform ? 

What are your views upon the recommendation of the Board of Trade 
Committee on Electric Power Supply; or the alternatives: (L) State 
ownership and control; (2) municipal ownership and control; (3) 
ownership and control by private enterprise ; (4) State ownership leased 
to private enterprise for operation. 


Legal Intelligence. 


Eee 


Prolongation of Patent. 


Last week Mr. Justice Sargant commenced the hearing of a petition 
by Prof. J. A. Fleming, D.Sc., F. R.S., and Marconi s Wireless Telegraph 
Company, Ltd., for the prolongation of letters patent, dated Nov. 16, 
1904, numbered 24,850, and granted to the former for ‘‘ Improvements 
in Instruments for Detecting and Measuring Alternating Electric Cur- 
rents.” 

Mr. J. Hunter Gray, K.C., and Mr. Rudolph Moritz were for peti- 
tioners; Mr. T. Terrell, K.C., Mr. Kerly, K.C., Mr. J. Austen-(Cart mel] 
and Mr. Jamzs Whitehead for the Crown; Mr. Colefax, K.C., and Mr. 
James Whitehead for some objectors to prolongation (the Automatic 
Telephone Mfg. Company, the British ‘Thomson-Houston Company, 
Creed & Company, the Indo-European Telegraph Company, Siemens 
Brothers & Company and the Western Electric Company); and Mr. 
Courtney Terrell for the other objectors (De Forest Radio Telephone & 
Telegraph Company). 

The petition set out that the scientific adviser to the petitioning 
company had agreed to assign to it all his wireless telegraphy patents, 
and the patent in question had heen assigned to the company in January, 
1906. ‘The invention related to new and useful devices for converting 
alternating electric currents, especially high-frequency alternating 
electric currents or electric oscillations, into continuous electric currents, 
for making them detectable by, and measurable with, ordinary direct- 
current ammeters. The invention was particularly applicable to wire- 
less telegraphy. In wireless telegraphy the detecting instrument was 
commonly called a ‘‘ detector,” and it enabled some indicating instrument 
—for exam p:e, a telephone—tc respond to and thus reveal the presence 
of the high-frequency oscillatory currents produced in the receiving 
system by the transmitted electric waves. On account of their high 
frequency and small energy, the oscillating currents set up in the re- 
ceiving aatenne could not generally affect directly any known measuring 
or indicating apparatus and must make their presence felt indirect] y— 
e.g., by enabling a local current to be produced or varied so as to re- 
produce the signals sent from the transmitting station. In the types 
of detectors before Fleming's invention the most useful were the 
‘‘coherer,’ the ‘‘microphcne, the ‘' magnetic,’ the ‘electrolytic, 
and ‘the “ crystal,’ the feature common to all those being that they 
operated by reason of changes. more or less temporary, produced by 
them by the electric oscillations. While these were satisfactory for 
comparatively short distances, they were either too insensitive or too 
uncertain in action to detect the extremely small quantities cf wave 
energy received at long distances. The invention was founded on the 
inventor's discovery that if two conductors were enclosed in a vcssel 
in which a gocd vacuum was made, one being heated to a high tem- 
perature, the space between the hot and cold conductors possessed a 
unilateral electric conductivity for high-frequency oscillations. and 
negative electricity passed from the hot to the cold conductor, but nct 
in the reverse direction, Fleming s detector consisted of an ordinary 
incandescent electric lamp, the filament of which, when raised to incan- 
descence by a current from a battery, was the hot conductor, and of a 
metal cylinder arranged to surrcund, but not tcuch, the filament which 
was suspended from the walls cf the lamp, and formed the cold con- 
ductor. The ‘‘ Fleming Valve,’ as the result of Fleming's invention 
was called, enabled signals to be received with certainty at distances 
much greater than was possible with any previously known detector, 
and for some years it was universally used for long-distance signalling. 
The companys customers were practically confined by legislation tu 
the International Company and the various Government Departments. 
The latter made little use of high-power wirelesy stations before the war. 
The Admiralty probably did make considerable ure of valves, but they 
purchased very few fromthe company. In addition to the remuneration 
provided by an agreement referred to in the petition the company was 
willing to pay the inventor such a percentage of the profits made on 
sales as the Court might think fit during the extension period, and if the 
patent was extended for 14 years the inventor and the company could 
obtain a reimbursement and remuneration to some extent commensurate 
with the public value of the invention. - 

Mr. Hunter Gray, K.C., in opaning the petitioners’ case, said that 
until a comparatively recent time, for commercial purposes, signals 
could nct bə detected at a greater distance than 14 or 15 miles. He 
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referred to the Lodge patent, and said that the 1900 Marconi patent 
at least doubled the distance. In 1901 the petitioners endeavoured to 
establish wireless telegraphy between ship and shore. To-day, the use 
of wireless telegraphy was of the greatest importance. A coherer was 
used early, consisting of two separate platinum plates with nickel filings 
between them. Oscillations turned the powder from a non-conductar 
to a conductcr. One of the disadvantages was that one was not sure 
whether the thing would act or not, and it was also affected by thunder- 
storms. An improvement was made by a ‘‘ tapper”’ which re-cohered 
the particles. Between 1894 and 1896 that coherer was used by Marconi 
in various forms. ‘The microphone was the firet improved detector 
which did nct require a tapper, but that had its own disadvantages 
and wag never somiieroially used. The electrolytic, which comprised 
a cell wit’: liquid connected to a battery, generated a gas which affected 
the current, and that was untrustworthy, though it was used to some 
extent in Germany and other coar4ries. The magnetic detector of 
Sir Ernest Rutherford was extensively used by the Marconi Company, 
and was still used in ships. It was not very sensitive and non-sensi- 
tiveness affected its capacity for faking long-distance messages. The 
“ crystal” detector operated by wnat was called “ rectification.: By 


destroying the negative waves and preserving the positive waves one 


obtained a continuous current, and the crystal was the first rectifying 
detector. With a skilful operator it was suc essful, but it had dis- 
advantages. Then came the invention which was the subject of the 
p-esent postition. So far detectors had all involved movement of physical 
parts of the detectors. He explained the specification of Dr. Fleming's 
patent, and by means of apparatus fixed up in Court, constituting 8 
re :eiving station, signals were received from bc th Poldhu and Chelmsford. 

Mr. JOHN St. VINCENT PLETTS, chief cf the patent department. of the 
Marconi Company, said that immediately after the 7777 patent in 1900 
it was realised that, as to transatlantic communication, there was a 
p ssibility and attempts were begun almost at once to put up the necessary 
transmitting apparatus to see if signals could be got across the Atlantic. 
From that date onwards ship and shore communication increased steadily 
and a number of contracts for establishing ccmmunication over long 
distances in various parts of the world were undertaken. ‘The long 
distance work ran up to several hundred miles. Stations were put up 
in Russia which communicated 200 to 300 miles. The system used was 
that of the 7777 patent and the detector a magnetic detector. Before 1909 
there were a good many ship to shore installations, but a very small 
number compared with to-day, and they used almost exclusively the 
magnetic detector. The magnetic detector came in in 1902 and it very 
rapidly displaced the coherer. He should say that in 18 months there 
were very few coherers left. He thought that on one occasion signals 
were received across the Atlantic with a coherer, but that could not 
afterwards be repeated. The ccherer was very sorely affected either by 
“ atmospherics”? or by one’s own transmitters in the same stations. 
Coherers were not used in any wireless installations now. The magnetic 
detector still remained on many ships to-day. His company put the 
Fleming valve on ships because they were a more sensitive receiver 
and they probably would have displaced the magnetic more rapidly 
than they did had it not been that they were frequently burnt cut by 
the operators using the filament at too high a pressure. He did not 
think that grid Fleming valves were put on board ships before the war. 
He knew of no other invention in connection with wireless telegraphy 
other than the 7777 that was so important as the Fleming. Great 
strides had been made since the war in wireless methods and apparatus, 
but those strides would not have been possible without the Fleming 
invention. 

Cross examined by Mr. Colefax witness said that by Fleming valve 
he meant a valve which rectified—rectified by means of electrons. He 
did suggest that at the date of Fleming's patent there was novelty in 
the use of the device for the purpose of converting alternating electric 
current into unilateral current, and also in using the device for the 
p.rpose of converting low frequency alternating current into unilateral 
current. Before Fleming there had been no disclosure of the idea of using 
this valve; it was an absolutely novel idea at the date of the patent. 
Mr. PLetts said he gave evidence in an arbitration between Marconi s 
Wireless Telegraph Company and the Helsby Wireless T elegraph Com- 
pany as to the royalty to be paid for the use of Lodge's patent, which the 
Marconi Company had acquired. On that occasion witness stated that 
the patent 24,850 of 1904 (the present patent) might, and in some cases 
would, take the place of the magnetic detector. He was then, he said. 
dealing with ships, and he thought his statement was as true to-day as 
it was then. A statement was made in the ‘‘ Year Book of Wireless 
Telegraph ” for 1915 that long-distance wireless began in the year 1902, 
and that considerable progress in transatlantic work was accomplished 
and also in long-distance communication throughout Europe. Jt was the 
contention of the Marconi Company that all grid valves that rectitied 
infringed Fleming's 1904 patent. During the whole lifetime of the 
Fleming patent the Marconi (‘ompany enjoyed in the United Kingdom 
a nominal monopoly in wireless telegraphy. They have had many 
competitors. During recent years it was approximately true they had 
a monopoly. There had been nothing during the life of the patent to 
interfere with the free use by the Marconi Company and all their cus- 
tomers or associated companies making use of the Fleming valve. l 

Cross examined by Mr. TERRELL, K.C., witness said the Marconi 
Company had got litigation with the Post Office for breach of contract, 
and they were claiming damages for loss of royalties which they would 
have earned under the contract, if it had not been broken, for the use of 
their patents, andthe Fleming patent proved the most important factor 
in that claim, certainly from this year onwards. 

Mr. J. H. Gray, K.C. (for the Marconi Company): It is quite wrong 
to say royalties are being claimed. The fact is it is a percentage of the 
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wost of the m>ssages which would have been sent during the year in any 
particular year. 

Witness further said that licences had been granted for the English 
-or foreign patents to different other companies. The Marconi Company 
‘had shares in those other companies. 

The hearing had not concluded when we went to press. 


Isaacs v. Hobhouse. 


On Thursday lait the Court of Appeal (Lords Justices Bankes, War’ 
tington and S-rutton), without calling upon the respondent, dismissed 
‘the application of Mr. Godfrey Isaacs, managing director of Marconi's 
Wireless Telezrap Company, Ltd., for a new trial of the action against 
Sir Charles Hobiouse for damages for alleged libel. It will be remem- 
bered that this case was heard in July, and that the jury found fer 
-defendant. 


Patent Record.. 


APPLICATIONS FOR PATENTS. 


Note.—Names within parentheses are those of communicators of inventions, 


November 14, 1918. 


18,650 Quarmsay. Incandescent lamp-hoiders. 

18,659 Western Erectric Co. & Nasu. Telephone transmitters. 

118,660 HEAFFoRD & TILLEY. Instantaneous connector of electric wires. 

18,661 Berry & Reip. Electric heating devices. 

18,669 Kraver, Chairs for electro-magnetic treatment of human body. 

18,683 CrocHat. Arrangement of generating groups for supply of equal number of 
motor groups. (14°11;17, France.) 

18.689 Ho.issas. Arc welding. &c. (30-4/18, U.S.) 

-18,709 ScuHczes. Switch box. 

"18,702 Norsk ALKALI AKTIESELSKABET. Apparatus with horizortal diaphragm for 

ore electroiysis of alkaline chlorides. (4 4.18. Norway.) 


IGRaN:c Evectric Co. (Cutler-Hammer Mfg. Co.) 
Switches. 

18.713 BRITISH Lisytinc & loxition Co. Timing wines, &¢., of magnetos. 

18,714 British Lisstins & Ionition Co, Securing poie-shoes of magnetos. 

-18,715 Britisa LisHting & IGNITION Co. & TURNER. Armature windings of alternating- 
current machines. 

18,716 British LIGHTING & IGNITION Co. & TURNER. 


November 15, 1918. 
48,722 AutcyaTic TELEPHONE MFc. Co. & REDFIRN. Electric sound-detecting devices. 
18,740 British WestiInsHouse ELectric & Mro. Co. & DALE. Electric switches. 
18,745 HarLow. Electrically operated signalling devices. (21/11/17, U.S.) 
18,746 Joer. Moulds and methods of casting grids for accumulator electrodes. 
B. T.-H. Co. & WHITAKER. Dynamos. , 
18759 BENHAM & Sons & ALLENSBY. 
18760 Rankin. Rotary switches. 
BURWELL. Myers & ITTERSON-PrRonK. Electric signalling apparatus for ships, &c. 
718,780 sae Evectric Co. (Cytler-Hammer Mfg. Co.) Electro-magnetic lock-out 

switch. 

18,792 Dznton-INS4AM, (Rolfe.) Cooling electrica! machines 

November 16, 1918.~ 
-18,797 Srre7vTLE. Trolley pole controller. 
18,892 Bett. Electric switches. 
18.819 Barrett & Pate. Electric heating elements. 
18,827 B. T.-H. C>. (G. E. Co.) Multi-speed alternating-current motots for ship pro- 


pulsion, &c. 
18,835 Latozx. Audion or lamp relay. (17/11/17, France.) 


November 18, 1918. 
18,889 HEARN. -Electric heating element for kindling. 
18,891 Norss. Electric heating and cooking apparatus. 
-18,892 Jensen & TitNeyY. Dynamos. 
- 18,895 Duraux. Direct-driven electric lighting apparatus for cycles, &c. 


France.) 
18,908 Wirso:. Electrothermal arsenic refining and manufacturing furnace. 
18,915 Hat. Wireless signalling apparatus. 


November 19, 1918. 


18.916 Muroccy. Electrically heated strips or pads. 

18,928 Garrard. RAILING & SEARLE, Switches. 

18,934 CowzLL & Cox. Magnetically-operated motor-controlling, &c., switches. 

18,951 British WesTiINGHouse ELECTRIC & MFG. Co., Dacre & Coates. Electric 
switches or circuit interrupters. 

18,955 Automatic TELEPHONE Co. Autometic telephone systems. ` 

18,957 Sucucstawer. Dynamos. 

18,953 SucHc3stawerR. Producing electricity and mechanical! power by permanent 
magnets. i 

18,979 Kimses, 


Electro-magnetic lock-out 


Electric heaters. 


(16/11/17, 


Electric heating elements. 


18,983 Denton Incaam. (Rolfe) Dynamos. 
19,000 AsHtox & Aston. Dynamos. 
* November .20, 1918. N 


19,015 Rocurer>. Electric illumination for theatrical effects. 

19,031 Siemens Bros. Dynamo Works, HOWARD & MoRPHEW. Transformers. 
19,037 Day. Driving magnetos for internal combustion engines, 

19,040 Gimptette. Electric lignt fittings. 

19,052 B.T.-H. Cc. (G.E.C.) Air-brake systems. ` 
19,058 Corris. Switch-type incandescent lamp-holders. 


November 21, 1918. 


19,099 Prentice. Mounting electrical apparatus in frames or cases. 

419,122 Dinsrey. Magnetos. 

19,136 Fiopes-Sroxes. Fixing and holding lamp. shades. 

19,146 Ouse Alternating-current metallic air-cutting and welding apparatus. 
(21/9 18, U.S.) 

19,147 Hotszas. Electric arc welding and repairing. (11/6/18, U.S.) 

19,150 Low. Ele:tric relays. vas 

19,179 TAYLOR. Obtaining single phase of various periodicities from three-phase 

systems. i 

-19,180 Poore. Electric rocket connections. 


November 22, 1918. 

19,193 Girt. Recording visually signals received in wireless telegraphy. 
19,194 Hinton. Relay contacts. 

19,195 Hinton. System of wireless direction finding. 
119,205 Dearie. Holder for use in arc welding. 
19.234 Duncey & WINGFIELD. Intercommunication telephone systems. 
119,247 BorNAND & Kemp, Electrically-propelled vehicles. 

9 Woop. Armature winding machines. 
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Commercial Topics. 


ep 


Iron and Steel Prices. 

The Ministry of Munitions has issued schedules of prices for deliveries 
of pig iron and of iron and steel for export after Nov. 18 until further 
noice. except where priority certificates and export licences have already 
been obtained. . 

A list of the steel pices to come into operation for home deliveries 


on and after Feb. 1, 1919, has also been issued 
* * * * 


- Municipal Porrowing. 


Owing to the cessation of hostilities, some reduction in the national 
expenditure for war purposes may be anticipated, and the Government 
are anxious to relax as soon as possible the restrictions upon capital issues 
in so far as such issues are urgently necessary for the establishment of 


local services, trade and industry upon a peace basis. While such 


relaxation must necessarily in the earlier stages be of a gradual and 
tentative character, the L.G. Board or other appropriate department will 
now. in conjunction with the Treasury, be prepared to consider applica- 
ticns from loyal authorities for permission to raise loans in crder to enable 
them to put into operation schemes of public utility, such as housing, 
electricity, gas and water supply, hospitals, maintenance and construc- 
tion of roads, wrich are of urgent importance. In view of the impos- 
sibility of providing any large sums for advances from the Local Loans 
Fund, applications for loans from that fund cannot be considered, except 


in the case of the smaller authorities for very urgent services. 
* * * * yi 


Removal of Restrictions. 

The Ministry of Munitions has revoked the Cranes Order, 1916, and the 
Motor Engines and Vehicles Order, 1917. 

The Minister of Munitions has also revoked the Shellac Control Order, 
1918, as from lOth instant. The Committee of the London Shellac Trade 
Association has announced that the Government has come to the following 
decision with regard to shellac: (1) The Government stock of about 
20,000 packages will be sold in accordance with the demand, the intention 
being to feed the market at a fair price Ltetween now and June. (2) The 
first public sale of 2.000 packages of such stock will be held by Messrs, 
Lewis & Peat on 17th inst. (3) A notice withdrawing all restrictions as 
regards licenses will be issued, but shipping permits to one or two countries 
may still bə restricted. | 

l * * * * 
Ireland’s Water Power Resources. ' 

The Board of Trade have appointed the following to be a sub-com- 
mittee of the Water Power Resources Committee to inquire into and 
report tothe committee upon the subject so far as it affects Ireland :— 

Sir John Purser Griffith, M.A.I., M.Inst.C.E. (chairman); Dr. J. F. 
Crowley (vice-chairman), Mr. Thomas M. Batchen, Mr. George Flet- 
cher, Mr. Lawrence J. Kettle, Lord Leitrim and Mr. J. C. White. 
The secretary of the sub-committee is Prof. H. H. Jeffcott, B.A.L, 
M.Inst.C.E., M.I.M.E., to whom all communications intended for the 
sub-committee should be addressed at she Board of Works, Dublin. 

* * * 


* 


d 


A Demobilisation Advisory Committee. 

The Ministry of Munitions has appointed the following to be an 
Advisory Committee of Employers, to advise upon the Demobilisation 
Board of the Ministry of Munitions, the chairman of which is Sir James 
Stevenson, Bart.: Sir Vincent Caillard, Sir Allan Smith, Sir Herbert 
Rowell, Sir Wilfred Stokes, Mr. George Sutton, Mr. H. C. B. Underdown, 
Mr. W. L. Hichens, Sir Glynn West, Mr. Henry Summers, Mr. E. J. 
Brown, Mr. J. Main, Sir Harris Spencer, K.B.E., Mr. H. B. Renwick 
and Mr. R. G. Perry, C.B. E. 


'% * ' k 


| Demobilisation and Resettlement in the City. 


A Local Advisory Committee has been recently set up by the Minister 
of Labour in connection with the City ot London Employment Exchange, 
9, New Bridge-street, E.C.4. In addition to assisting the Exchange 
in ite extensive work of supplying suitable men and women fo: clerical 
and professional occupations in the City, the primary functions of the 
Committee relate to the employment of men now being discharged from 
H.M. Forces (including questione as to the wages which ought to be 
paid to disabled men) and also to the arrangements for dealing with 
reconstruction problems from the labour point of view. Sir T. Van- 


sittart Bowater, Bart, is Chairman of the Committee. 
* * k *% 


` Indian Industrial Development. 


In the report of the Indian Indu. trial Commission, which has recently 
been issued, it is stated that India is rich in raw materials and in indus- 
trial possibilities, but poor in manufacturing accomplishment. The 
deficiencies in her industrial system are such as to render her liable to 
foreign penetration in time of pea*e and to serious dangers in time of war. 
Her labour is inefficient, she relies almost entirely on foreign sources for 
foremen and supervisors, and her educated people have yet to develop a 


-right tradition of industrialism. Tke necessity of se-uring the economic 


safety of the country and the inability of the people to secure it without 
the co-operation and stimulation of Government impose on Government 
a policy of energetic intervention in industrial affairs. 

A long list of industries which are either lacking or are imperfectly 
developed, including magnetos, incandescent lamps, ferro-tungsten. 
“ high-speed "’ steel, graphite crucitles, special forms of porcelain for 
insulators, chemical glass, certain forms of ‘‘ heavy” chemicals, rubber 
and vulcanite, &c. It is thought that many of the difficulties experienced 
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by industrialists in India will be surmounted or modified by the admini 
startive and technical Government organisation proposed. This will at 
any rate ensure technicat advice for the small industry, and adequate 
economic and scientific data for all classes of undertakings. Various 
recommendations are made as to financial assistance, the purchase of 


Government stores, &c. 
+ * * + 


Electricity Supply. 


Luton MARKET PLACE and the Town Hall are to be illuminated 
electrically at an estimated cost of £54. 


It is proposed to form a company for the purpose of establishing 
electric supply works in BALLYMONEY. 

The question of obtaining a bulk supply of chet enCny is under the 
consideration of Epsom URBAN CoUNCIL. 


Boros ELeEcTRIcITY charges are to be increased owing to the recent 
` awards of additional war honus of 3s. 6d. and 5s. per week. 


It is proposed te install an electric light and heating system for the 
asylum and town of LETTERKENNY at an estimated cost of £2,500. 


The seale of BLACKBURN charges for the supply of electricity for 
lighting and power is to be increased by a further 15 per cent. on, pe- 
wa’ rates. 

The restrictions upon SHop LIGHTING have heen suspended from the 
9th inst. for the holiday period, provided that no extra electricity or 
gas is consumed. 


The London County Counce)! has sanctioned the borrowing by the 
FuLHam Borovan COUNCIL of an amount not exceeding £3,542 foi dust 
destructor plant. 

The Coventry charges for electric current for lighting have been 
increased by 20 per cent., and for power by 334 per cent., for a period of 
three months, 

NEWARK CORPORATION has decided to join with other towns in the 
district in getting a repeit from an engineer cn a proposed scheme of 
electricity supply. 

KILMARNOCK CORPORATION has received authority from the Tirector 
of Eleetric Power Supply to install a 5,000 kw. generator and other plant 
at the electricity works, 

LOUGHBOROUGH CORPORATION has applied to the L. G. Reard fer 
sanction to borrow £5,000 for a new boiler at the electricity works, and 
£2,760 to cover excess of expenditure already incurred. 


Councillor J. T kamion has been appointed chairman of the WoLvE Re 
HAMPTON ELECTRICITY COMMITTEE for the ensuing municipal vear, 
Approval has been given to a scheme of the electrical engineer (Mr. 
S. T. Allen) for an overhead runway with tubs for the removal of ashes. 
The estimated cost is £425. 

-Barnow ELECTRICITY COMMITTEE has agreed to give a supply of 
electricity to the carriage works and engine shed of the Furness B nilway 
Company, the works of the Barrow Hematite Steel Company and Ward's 
Be works. ‘The cost of the necessary switchgear and transformers will 
he about £1,500. = 

STEPNEY (LONDON) BoroteH Cotxe. has received sanction from 
the London County Council to borrow an amount not exceeding £12,000 
for electricity supply DUE posti Of the proposed loan £9,560 is for 
mains, repavable within 25 vears, £760 for plant, repayable in 1) vears, 
and £1,680 for temporary works (sub-statjon equipment, &e.) repayable 
within 5 years. 


In view of the removal of lighting restrictions, ARBROATH COUNCIL 
has asked the Arbroath Eleetric Light & Power Company to state the 
terms on which the Company would light the streets which had heen 
formerly lit for a period of years by electricity, and also on what terms 
they would now undertake ‘the lichting of those streets on the basis of 
the 50 per cent. lighting now allowed. 


At last week's meeting of the [s_ixgton (LONDON) Borough Council 
the Mayor presented to Mr. James Hilton, an employee of the Council's 
Electric Lighting Department, with the Military Medal. The distinction 
was won in respect of a gallant feat in the field. Hilton, with several 
other men, went cut to capture some German rifles left behind by the 
enemy. Although under fire all the time they succeeded in their task 
and brought back the trophies. 


HARROGATE electricity department's accounts for the vear ended 
March 31 show that the gross capital outlay is £132,973, of which £75,103 
has been repaid, Revenue was £21,529 and working and general ex- 
penses were £12,625, leaving gross profit £8.904. Capital expenditure 
(£510) was defrayed out of revenue, and after providing for interest, 
instalment of loans and sinking fund there remained a surplus of £855, 
which has heen transferred to ree Total maximum demand was 
920 kw. Units generated were 2,264,362 and sold 1,701,277. 


ACCRINGTON electricity department's accounts for the vear ended 
March 31 show gross capital expenditure £180,076, of which £108,109 
ix outstanding. Revenue was £41,127 (compared with £5,352 in pre- 
vious year), and working expenses were £27.743 (£34,064), leaving gross 
profit £13,384 (£1,711), and after providing tir capital charges, &e., the 
the net preft was £2,777 (compared with a deficit cf £9,507. Wo king 
expenses were 103d. (I-l4d.) per unit. Maximum total demand was 
shOOkw. (3,207 kw.) Units delivered to feeders were Tytiigito, and 
sold 6,459,900 (7,180,755). 

ISTINGTON (LONDON) LIGHTING COMMITTEE has reported that in 1917 
the electrical engineer (Mr. A. Gay) estimated the cost of providing 
additional boilers, coal bunkers, turbine and other plant for the elec- 


tricity undertaking at £53,000.. Owing to the delay in securing the- 


sanction to the raising of the loan, the difficulty of obtaining satisfactory 
tenders and the continued rise in prices of materials and wages. a serious 
addition to the estimates is now necessary, an expenditure of £125,000 
being essential if the statutory obligations of the Council are to be 
carried out, and the increasing demand for electrical energy met. 


The Director of ELECTRICAL PowER Suppiy of the Ministry of 
Munitions, has issued a circular to local authorities stating that in 
anticipation that it may shortly be found possible to permit orders 
tc be placed for electrical plant, &c., fer early pest- -war needs, 
the Ministry of Muniticns is prepared to receive applications 
for power station and mains extensicns in erder that the more 
urgent requirements ‘of industry, particularly in the industrial 
areas, may be met. so far as labeur and material will allow. 
lf any postponed extensionss should now be reconsidered, he 
ele “be glad to Fave communications thereof. In regard to power 

station extensicns, these should, so far as possible, confurm in general 
with the recommendations contained in the Board of Trade Electric 
Power Supply Committee's report. If a number of local authorities 
and companies desire the e:ection of a power staticn upon which they 
may all draw fcr their supply of current, such proposals wouid receive 
consideration, As it may not be possible to meet all demands, the more 
urgent must receive first consideration. 


Electric Traction. 


LEYTON Urpan Cotncu. has decided to purchase an additional: 


electrically propelled motor dust van from the Edison Accumulators 
Ltd., for £1,304. 


The MANCHESTER AND SALFORD TRAMWAY EmPpLovEESs have decided 
not to work on Christmas Day, and have refused alternative suggestions 
by the management for a modified service. 


BURNLEY TRAMWAYS COMMITTEE har declined to accede to an applica- 
tion from the Amalgamated Association of Tramway Workers for a 
general holiday on Christmas Day for all tramway employces. 


Postypripp Covncin has decided to proceed with the s beme for 
the extension of the tramways at Treforest, and the survevor and 
eleetrical engineer have been asked to submit a repert upon the matter. 


‘At a special! meeting on Monday, Blackpool Council unanimously 
adopted a resolution for the promotion of a Bill to aequire the under- 
taking of the Blackpool & Fleetwood Tramroad Co., and to extend the 
tramways, «ce. 


The employés of the GLASGOW CORPORATION chject to the pre posal to 
transfer to the Corporation Tramway Department the superannuation 
fund formed by the Tramways Friendly Societv, and a committee has 
heen appointed to oppose the clauses in the Corporation Bill relating to 
the transfer and to endeavour to secure to the employes of the de part. 
ment an adequate scale of pensions, 


In consequence of the recent award of the Committee on Production, 
arising out of an application by the National Transport Workers Federa- 
tion, the Highways Committee of the LONDON COUNTY CoUNCIL re- 
commends that the award should be applie. te the tramway ermpleves 
concerned, The increase is 5s. a week, and the estimated cost tor the 
remainder of the financial year is £44,000, or £110,000 for a full year. 


Bury (Lancs) TRAMWAYS COMMITTEE ‘received 42 applications for 
the position of manager of the Corporation tramways, and the following 
have been selected for interview: Charles J. Baker, trafhc manager, 
Blackpool; Harry Beetson, chief clerk, Bury Corporation tramways 
department; Frank Buckley, general manager,. Wigan Corporation 
tramways; and Albert B. Haves, depot superintendent, Bury tramways. 


Councillor Balmforth explained at the meeting of DoNcasTeR Council 
last week that the stoppage of the tramcars on twe routes wes dae to 
the fact that 25 per cent. cf the employees in the electricity department 
had been ill with influenza. By the award of the Committe. en Pro- 
duction the employees had received an additional 5s. per weel, making 
an increased cost to the department since 19L4 of £10,000 a vear. The 
Council would have to apply for power to raise the fares still higher. 


At the meeting of the London County Council on ‘Tuesday Mr. G. H. 
Hume, chairman of the Highways ( ‘ommittee, announced that applica- 
ton for the release fiom the Colours of tramw ay drivers anc conductors 
and other members of the tramways stati had been made to the Ministry 
of Labour, and a deputation from the men’s union had waited on the 
Ministers with reference to early demobilisation of pivotal men. As 
taere was only a limited number of pivotal men, it was doubtful whether 
it would be possible to make any appreciable increase in the tramway 
service fov some time, and any increase would be dependent os the coal 
savnlies. 


Imperial and Foreign Notes. 


The Treasurer of Tasmania has placed £150,000 on the estimates 
submitted to the House of Assembly for extending the Government 3 
hydro-electric schemes, 


According to reports from NEWCASTLE (N.S.W.) an English company, 
with £5,000,000 capital, intends to establish works for smeltivg copper 
and the manufacture of copper wire. 


Mr. H. E. Boaz has retired from the chief elec trical enginees s brane h 
of the New South Wales Government tramways department after 36 
years service, and has received gifts from his fellow officers and tis of aff 
at Dowling-street car depot, 
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An additional telephone exchange, with capacity for 20,000 sub- 
scribers, and estimated to cost £78,000, is being established in the city» 
to be erected in Hosking-place, near Sydney, New South Wales. This 
will be the first automatic exchange in the city. 


The proposed constitution cf the AUSTRALIAN INSTITUTION OF 
ENGINEERS has been s2verely criticised by existing Australian engineer- 
ing societies, including the Victorian * Institute of Engineers and the 
Australian Institute of Mining Engineers. 


The CARBON ELECTRODES supplied by the Tasmanian Government 
for the furnaces of the Hydro- Electrice Power and Metallurgical Com- 
pany. Electrona, near Hobart, have proved very unsatisfactory, as they 
disintegrated very quickly. The company, whcse primary business is 
the manufacture of calcium carbide, has now commenced making its own 
carbons. j l 


The ELECTROLYTIC Zinc Company of Australia has given notice to the 
Tasmanian Government that it will require the seeond block of electrical 
energy (26,000 H.P.) which was originally estimated to be necessary for 
the company’ s works, and it is believed that in a few years the company 
will produce and export from 35,000 to 40,000 tons of pure zinc per 
annum. At present the production is 10 tons per day, and the electrical 


energy used 2,500 H.P. 


Melbourne Council has made inquiries as to the Victcrian Covern- 
ment’s policy in regard to ELECTRIC POWER Sueey, this step having been 
taken because of the proposal of the Victoria Rolling Mills Pty., cf West 
Melbourne, to install clectric furnaces for turning out high grade steel. 
The engineer to the company (Mr. James Edgerton, jun.) is cf opinicn 
that the ultimate utilisaticn of the ironfields of Victoria is dependent 
upon a national supply of electric power, generated either by water- 
power or Morwell brown coal. ; 


TR 


Ina Bill recently submitted to the Danish “ Landthing™ power is con- 
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ferred for the erection of a large Hypko- ELECTRIC STATION. The power ` 


will be obtained from a suitable Larrage erected upon the river Guden. 
Itis estimated that it will be possible to obtain 609 million cubic 
metres of water per anndm, with a fall of about 9 metres, which will 
yield 10 millioan kw., of which 8 million will be utilisable. 


In the annual reportof Mr Burleson, U.S.A. Postinaster General, the 
Government ownership of the telegraphs and telephones is advocated. 


Mr. T. N- Vail, adviser tothe U.S.A. Postmaster- General in ORGANISING 
AMERICAN TELEGRAPH SYSTEMS under Government control, has ex. 
pressed the opinion that if the, United States is to become a commercial 
and industrial world centre an American cable system consonant with 
its obligations and opportunities must be organised, and a system freed 
from its uncertainties of foreign control. There must Fe an American 
system placing the coentry in direct communication with every country 
with which America hopes to have important commercial relations, and 
thore is immediate necessity fo a cable on the east coast of South America 
to vive America and the River Plate countries direct communication. 


For the purpose of Government administration and control, the systems 
of the Western Union and Commercial Cable Companies. and all sub- 
marine cable systems, have been placed under the direction of Mr. Geo, G. 
Ward, vice-president of the Commercial Cable Company. It is also 
announced that the Commercial Company has brought a suit to restrain 
Mr. Burleson from assuming control of the company’s cables. 


Miscellaneous. 


The Z Electric Lamp Mfg. Company, Ltd., has started a Social and 
Athletic Club for its stafi and workers. The results achieved by the. 
football section have been so far satisfactory. A match with the G. E.C. 
(Magnet) Club at Dulwich last Saturday resulted in a draw. 


Mr. and Mrs. Bernard Drake entertained the heads of departments 
of the London offices of Drake & Gorham, Ltd., at luncheon, on the 
5th inst. Mr. Drake expressed his appreciation of the way in which 
the staff had worked during the war, and alluded to the war contracts 
-which the firm had carried out. These included equipments for the 
manufacture of explpsives, poison gases, anti-submarine apparatus and 
power and lighting plants for camps, aerodromes and other military 
establishments. 


The ‘‘ London Gazette’ of Dec. 6 contains the following alterations 
in the list of PROHIBITED AND RESTRICTED EXPORTS: Delete- (4) electric 
lamps (except carbon filament lamps, are lamps for street lighting and 
pocket electric lamps and their parts); (a) Oiled insulating cloth, 
paper, silk and tape: (a) Steel containing tungsten or molybdenum 
and tools or other articles made from such steel; (4) Steel and steel 
articles containing chrome, cobalt, nickel or vanadium. Add-- (8) Oiled 
insulating cloth, paper, silk and tape; (a) Steel containing chreme, 
cobalt, nickel or vanadium. 


sIn the Premier’s statement of the policy of the Coalition Government, 
it is stated that ‘one of the most important things the Government 
has in mind is the utilisation of our great mineral resources for the 
production of elect rical power on avyreat scale. This will enable rural 
industries to be created so that workmen should tind remunerative 
employment under conditions where they can also have a little bit of 
land for cultivation, and where they can bring up their children in the 
healthier atmosphere of the country. A great electrical power scheme 
would also assist in cheapening and increasing the efficiency of our town 
industries, so as to increase the output, diminish the cost, and thus 
enable all classes interested in production to benefit.” 


+ 


"Frankland. 


Educational. 


In the faculty of engineering of UNIVERSITY OF LONDON (UNIVERSITY 
COLLESE) arrangements have now been ccmpleted (1) to enable students 
whose ecurses have been interrupted by war service to resume them as 
nearly as pessible at the point at which they left off by rejoining at the 
beginning of the second term (January 13, 1919). (2) Toenable students 
wno were unable to begin their engineering studies last October owing 
to war conditions to begin them by entering next term. For both classes 
of students additional! work will be provided during parts of the Easter 
and Long Vacations, so as to enable them to get in a full session's work 
between January and August. 1919. 

Arrangements of a like kind are in contemplation in the other faculties, 
and will be made if a sufficient number of entries are received on or before 
January 6, 1919. | 

After a break of four vears on account of the war, the Engineering 
Society of King's College (London) held its 21st dinner at the Trocadero 
Restaurant on the 6th inst. Mi. ©. H. Wordingham, (B.E, FLRLC., 
President of the Institution of Electrical Engineers, @as in the chair, and 
the guests were Profs. E. G. Coker and W. J. Gandie. of University 
College. Principal R. M. Burrows gave an account of the work done by 
engineering department in training those engaged on the production of 
aeroplane parts, no less than 1,200 having passed through. The Aero- 
nautical Inspection Department had been supplied by the college with 
100 inspectors. The depatment of engineering had also been respon- 
sible forSimiportant work in connection with geological survey, the 
Ministry of Munitions optical and glass ware supply, and the Research 
Committee of the Institution of Kleetrical Engineers. 

The chairman's reminiscences of his days spent at the college and his 
advice to the students were enthusiastically received. Including past 
and present students, ahout 80 were present. 

The annual distribution of prizes te students of the NORTHAMPTON 
POLYTECHNIC TXstituTe (Clerkepwell) took place on Saturday. The 
PrixcieaL (Dr. R. Mullineux Walmsley) reported that since July L T915.. 
the Engineering Day College had devoted its energies to making mn i- 
tions cn a commercial scale. The workshop had produced 14,720 
high precision gauges. many of them accurate to two 10-thousandths of an 
inch, and 43,511 gun parts for Woclwich Arsenal. Simultanecusly 
there had been 20 courses at the Institute fer traming disabled soldiers 
and sailors. In addition, many women had been trained as optical 
munition werkers. Another line of work had been the placing of the 
equipment. and staff at the Cisposal of the Government fcr experimental 
and scientifie work intended to aid the presecution of the war. One 
member of the staft was lent to the Admiralty to assist in circumventing 
the U-boat menace. In September, 1917, there was a considerat le 
influx cf new students, quite equal to the normal peace time enrolment, 
for a first years course and both first. and second year courses were 
formed and carried through with fairly full numbers, which were a little 
in advance of the ecrresponding numbers fer the preceding session. 
The third and fourth year courses remained suspended, as during the 
preceding session, although many of the students who had qualified 
for admission to the secand years course in July, 1917, were unable 
to jcin owing to the fact that they had reached the military ave. ‘The 
enrolment of students below military age from the aftihated junior 
technical institutes who simultanecusly attended the senior institute 
was about equal to that of the preceding session. The evening students 
for 1918-19 showed a marked increase over the preceding session. 


Tenders Invited and Accepted. 


LIVERPOOL CORPORATION TRAMWAYS COMMITTEE invite tenders (by 
noon Dec. 31) for the supply of a number of motor omnibuses. ‘Tender 
forma, &e., from the general manager, Mr. C. W. Mallins, M.L A.E., 24.. 
Hatton-garden, Liverpool. 


WALTHAMSTOW URBAN Cousci has placed an order for two sets of 
apparatus for dealing with tube corrosion with the Cumberland En- 
gineering Company for £143 each. l 

STRETFORD Urban Councit has accepted the tender of the British 
Westinghouse Company for h.t. switchgear at £2,090 and that of Bertram 


‘Thomas for |.t. switchgear at £2,482. 


WALSALE Corporation has accepted the tenders of the following firms 
for the supply of stores to the tramways department during 1919: 
A. C. Engholm, P. and B. tape and Blackley tape : Hoyt Metal Company, 
hearing metal: National Rail & Tramway Apparatus Company, brake 
blocks: Anti- Attrition Metal Company, trolley wheels; P. R. Jackson 
& Company, armature coils; Morgan Crucible Company, carbon brushes, 


Appointments Vacant. 


The Council of the University of Birmingham also invite application’ 
for the chair of chemistry, vacated by the resignation of Prof. P. F- 
Stipend £1,000 a year. Applications by Feb. 8. 

West Ham Education Committee invite applications for the post of 
Principal of the Municipal Technical Institute. Salary £600. rising to 
£700 per annum. Particulars from the Town Clerk. 

A chief instructor of Government Techuical Schools is-required by the 
Government of Ceylon, Salary £450, rising by annual increments of 
£30 to £600 per annum. Applications to the Crown Agents for the 
Colonies, 4, Millbank, London, S.W. 1. i 

A lecturer in natural philosophy is required at the University. Mel- 
bourne, Salary £450 per annum. £100 allowance for travelling ex- 
penses. Applications tc Agent-General for Victoria, Melbo arne-bwildings. 
Strand, W.C. 2; by Feb. 1, 1919, 


104 


THE ELECTRICIAN. 


DECEMBER 13, 1918 


7 A chief lecturer in electrical engineering is required for the Rutherford , as last year—namely, 5 per cent. on the preference shares and 6 per cent. 


‘Technical College. Salary £300 per annum. Applications (on forms to 
‘be obtained from the Director of Education, Mr. Percival Sharp, Educa- 
tion Offices, Northumberland-road, Newcastle-on-Tyne) by Dec. 20. 
Applications are invited for the position of professor of physics in the 
University of Cape Town. Salary £800 per annum. Applications by 
Jan. 1 to the High Commissioner for the Union of South Africa (32, 
Victoria street, London, S.W.1), from whom particulars can be obtained. 


Business Items. 
Ernest Townson and Enoch Fairhurst, electrical engineers, 118, Bark- 
street, Bolton, have dissolved partnership. Debts by Mr. Townson, 
who continues the business in his own name. 


Japt. Lucien Fialon, the well-known Parisian engineer, and repre” 
sentative in France of the ‘‘ Paragon” Inventions and Engineering 
Svstem, has been awarded the Croix de Chevalier de la Légion d' Honneur 

David A. V. Rist and Herbt. Rothwell (trading as the Vulco-Magneto 
Company), li, Long-acre, London, W.C., have dissolved partnership. 
ati by Mr. Rothwell, who will continue the business at the same 
address. 


Mr. C. S. Colton, for many years export manager for the British 
Westinghouse Electric & Mfg. Company, has recently taken up the posi- 
tion of managing director of the Aabada Trust, Ltd. This company, 
which was established in 1912, undertakes the finance and construction 
of public ‘utility works, electrical apparatus, inventions and designs 
and general engineering undertakings. Mr. Colton has secured an expert 


technical staff, comprising Messrs. Alfred Dickinson & Company, as 


consulting engineers, and Mr. J. W. Towle, M.L. E. E., as chi f of the 

company's engineering staff. Mr. Towle was formerly superintendent 

of the Metropolitan District and London Electric Railways, and later 

‘chief engineer to Ebro Irrigation Power Company, of Barcelona. Mr. 

Colton hopes to put on the market immediately the Aabada dry battery. 
| Liquidation. 

The English Electrical Company, Ltd., is being wound up voluntarily» 
and Mr. J. B. Brent, 3, Abchurch-yard, Cannon-street, London, E.C., 
has been appointed liquidator. A meeting of creditors will be held at 
3. Abchurch-yard, on Dee. 16. 


Gompanies’ Meetings and Reports, &c. 


The WESTERN Uxion TELEGRAPH C'omMPANY, Lro., has declared a 
quarterly dividend of 1} per cent. 

The accounts of the Maxx ELEctrIc RAILwAy Company, LTD., for the 
year ended Sept. 30 last show a debit balance of £31,411. 

A final dividend of 11 per cent., making 20 per cent. for the year, has 
-been declared by the Castner-Kellner Alkali Company, Ltd. 

The directors of the YORKSHIRE ELECTRIC PowEeR Company have 
decided to pay on the Ist prox. a final dividend of 3 per cent., being at 
the rate of 6 per cent. per annum, on the cumulative preference shares. 


The fo!lowing companies were struck cff the Register of Joint Stock 


Companies on Dec. 6: Harold Wood Electrical & Engineering Supplies 
Company, Taylor & Company {Hatten Garden). 

Notice is given that the 4 percent. bearer debentures of'the TELEGRAPH 
CONSTRUCTION & MAINTENANCE Company, LTD., due for repayment on 
- Ist prox., will be paid on and after that date at Messrs. Barclay's Bank, 
54, Lombard-street, London, E.C.3. 

The net p-ofit of the CasrNER-KELLNER ALKALI COMPANY, LTD.» 
for the vear ended Sept. 30 last (after allowing for upkeep of works, 
and making p:ovision for estimated liability for excess profits duty) 
‘amounted to £261,339 : £45,078 was brought forward, making £306,417. 
The directors propose to place £50,000 to depreciation reserve, to pay 

a final dividend of 11 per cent., making 20 per cent. for the year, and 
to carry forward £48,819. a 

The profit of Fraser & CHALMERS, LTD., for the past year, after 
p-oviding for all expenses and depreciations up to date cf sale, and after 
making provision for excess profits duty, was £33,295, compared with 
£36,174 for the previous year. Negotiations are proceeding with regard 
to the sale of the assets of the remaining branches of the company in 
Canada, Australia and Singapore. Until the future policy is decided 
upon, all expenses have Feen reduced as far as practicable. The pre- 
ference dividend of 7} per cent. (less tax) for the year was paidin July, 
and the directors recommend a dividend at the rate of 74 per cent., 
less tax, on the ordinary share capital for the year to June 30. 

The directors’ report of the INDIA RUBBER, Gutta PERCHA & TELE- 
GRAPH Works Company, LTD., for the year ended Sept. 30 last, states 
that after making provision for doubtful debts and war contingencies 
axeserve, which includes excess profits duty and munitions exchequer 
payments, the net profit ia £143,589 and with £59,866 brought forward 
the total is £203,455. Deducting dividend on the preference shares 
paid in January and July (£12,500) and the interim dividend on the 
ordinary shares paid in July (£12,500) and amount placed to reserve 
(£50,000) the disposable balance ia £128,455. The directors recommend 
payment of a final dividend of 15s. per share, tax free, to the ordinary 
-shareholders, making 10 per cent. for the year (£37,500), leaving to be 
carried forward £90,955. 


At the meeting of the MONTEVIDEO TELEPHONE COMPANY, LTp., last 
week, Viscount St. Davids, who presided, stated that the net profit for 
the past year was £27,780, against £26,323 in the previous year. They 
had app‘ied £9,000 to increase the reserve for renewals and had added 
£8,900 to the depreciation fund. They recommended the same dividend 


(tax free) on the ordinary shares, and they had increased the carry 
forward by £2,000. They had increased the number of stations by 789 
for a capital outlay of £6,900. Their income from subscriptions and 
rentals had gone up from £78,400 to £87,000. They knew their service 
in Monte Video left very much to be desired. They had always wished 
to be allowed to put down an underground service. Without that it 
was impossible to give a first-rate service. They had applied for. a 
concession, and if the Government would give them that concession 
they would at once put down a first-rate plant, and give a service in 
ane Video at least equal to anything given anywhere else in the 
world. ` 


At a meeting of the AUCKLAND ELECTRIC TRAMWAYS COMPANY, LTD., 
on Monday the chairman, Mr. C. G. Tegetmeie., in moving the adoption 
of the 1eport and accounts (abstracted in our last issue), said the liability 
of the company’s profits to income tax , both to the New Zealand Govern- 
ment and to the British Government, pressed heavily and unfairly upon 
the ordinary shareholde:s. Every ordinary shareholder, whether 
resident in New Zealand or in the United Kingdom, had to pay income 
tax on his share of the profits either directly or indirectly in both countries 
The system was being investigated by the New Zealand Government, and 
also they had the promise of the Britis! Government that the question 
would be dealt with after the war. During the year expenses would be 
higher, the increase granted in wages being shown only to a slight extent 
in the present accounts, and deferred expenditure on maintenance would 
have to be met. The equitable course was to increase the fares, but 
their fares, however, were fixed by Order in Council, and it was a reason- 
able claim that statutory restrictions st ould be revised in view of present 
conditions. 


The fifth annual meeting of the FULLER ACCUMULATOR COMPANY, LTD.» 
was held on the 3rd inst., Mr. George Fuller, M.I. E. E., chairman of the 
company, presiding. He said they were still unable to give a detailed 
statement of their finances, due to the prolonged and complicated 
negotiations as to excess profits. In the meantime the directors felt 
justified in recommending that dividends of 10 per cent. on the pre- 
ference and 15 per cent. on the crdinary shares should be paid. Their 
finances were in a very satisfactory state. Their turnover for the last 

hree years had been approximately £50,000 in 1916, £150,000 in 1917, 

nd about £280,000 in 1818. They had written £18,000 cff patents 
and approximately £16,000 off buildings, machinery and plant, whilst, 
after setting aside the most they could be asked to pay for excess profits 
and munitions levy, they were carrying forward a substantial amount. 
They had greatly extended their buildings and plant, and with an eye 
to the future development of the company they had purchased a con- 
siderable area of additional land adjoining their works. They com- 
menced the new year with the greatest hopefulness. The directors were 
optimistic men, full of enterprise and alive to all the great possibilities 
that lay before the company. The prospects of electrical requirements 
in the future were sc great as to be almost overwhelming. At the close 
of their financial year the value of the orders on their bcoks was over 
£110,000. The outlock fcr the sale of their products was greater than 
it ever was. Accumulators wone be more and more necessary in the 
future developmen? of the electrical trades. Amcng their customers 
were the War Office, Admiralty, Post Office, Indian and Colonial Govern- 
ments, and most of the railways and mines; and amongst accumulators 
their block type was undoubtedly taking the foremost place. Not only 
had it proved most efficient in war, but its utility in industrial sevice 
was becoming more and more recognised: the railway companies were 
using them increasingly as a substitute for primary cells. A very 
important development in their business was the manufacture of elec- 
trical miners’ lamps, in which their block cell had proved itself to be 
superior to the ordinary conventional plate type accumulator formerly 
used in such lamps. A great demand had already opened up and they 
had orders fcr many thousands of these lamps. ‘They anticipated being 
very busy in the near future in supplying the greater part of the require- 
ments of the mining industry. They had a most capable, active and 
willing technical staff, and one of the most up-to-date accumulator works, 
and therefore felt that they were well equipped to meet the flood cf 
industrial work that the future promised. Their dividends and what- 
ever financial successes they had had, had not been procured by any 
„methods of cutting down wages. A modern canteen had been erected, 
and the catering, which had been in operation for nearly two years, was 
daily increasing in efficiency, and appreciation. A lady welfare super- 
intendent had been appointed and at work for a considerable time. 
Ambulance classes had been held and prizes awarded ; there were football 
and rifle clubs, amusement and sccial committees, &c. In that spirit 
of kindly feeling, optimism and enterprise they commenced the year. 


ThirtySeven Years Ago. 
[From THE ELE TRician, December 10, 1881.] 

ELECTRIC LIGHT FOR SaLissury.—The Town Council, having acquired 
the town mill with the object of preventing floods, are thinking of turning 
it to account to produce electricity for lighting purposes. 

ELECTRIC CLOCKS IN CONSTANTINOPLE.— According to “Te Lumière 
Electrique,” a system of synchronising clocks by electricity has been 
introduced into the Stamboul quarter of Constantinople. Perhaps if the 
Turks begin by keeping time they may end by keeping faith. ae 

CROSSING THE CHANNEL IN AN Exectric Boat.—“ L’Electricité 
says that the boat in which it is proposed to croes the Channel between 
Boulogne and Folkestone, as we noticed in a recent issue, is almost ready, 
and is only awaiting its electric motors, which should be ready for fixing 
by the 15th instant. 
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Further, there is the question of suitable regulations for the 
protection of individuals engaged in welding. This part of 
the subject was discussed at considerable length by the 
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An Electric Arc-Welding Motor Car Workshop. Illustrated 794 ‘tadiations. Protection must be provided against ultra-violet 
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Companies’ Meetings and Reports..... E E E A - 730 started. Then there is the further question of shock. 
: Fortunately, the voltages required are comparatively low, 
and in normal dry conditions would lead to no difficulties. 
NOTICE. The difficulty is due to the fact that men may be working 


? on staging under all sorts of weather conditions. They may 


be wet, and in that case will be very much more susceptible 
to shock than when dry. : The shock itself may very- possibly — 
—— be a small matter; but even if a mild shock is received on 
a staging it may upset the balance of the worker and a 
dangerous fall may be the result. It will thus be seen that 
the whole subject is one of considerable _difficulty, and a 
perusal of our report of the discussion, which appears in 


Regulations for Arc Welding. ; , , , another column, will lead to the conclusion that the framing 
THERE are few branches of electrical engineering which of suitable regulations will be no easy matter. | 


have developed with such remarkable rapidity as electric - 
welding. Before the war this was a somewhat struggling 
branch of the industry, and certainly no one was sufficiently 
` bold to dream of the welding of ships in the immediate future. 
The war, however, has brought about many changes and 
many alterations in our ideas. Among other developments, 
electric welding has been forced t6 the very forefront, and 
undoubtedly it will now occupy a position very different 
from that which it held only three or four years ago. At the | 
Same time, we cannot consjder that standardised methods 
have yet been reached. Those who have worked keenly on 
the subject know very well that bad welds can be produced 
equally with good welds, and it is by no means easy to say 
just. why a bad weld should be the result. Undoubtedly 
practical experience can achieve a great deal in the way of 
good work as distinct from bad. At the same time, empirical 
methods are by no means satisfactory, and they, of necessity, 
indicate a certain ignorance of the subject. In due time, 
no doubt, the metallurgical side of the question will be 
sufficiently investigated to enable us to form sound opinions. 


- 


~ “The Electrician’? next week will be published on Tuesday 
instead of Friday, on account of the holidays. 


Notes. 


Regenerative Braking on Single-Phase Railways. 
WHEN placing the order for the locomotives for the St. 
Gotthard Railways, the Swiss Federal Railways made it a 
_ condition that at least the weight of the locomotive should be 
compensated by electric braking, but left it to the designer to 
choose either resistance or regenerative braking. This choice 
renders it obvious that in the case before us the primary reason 
for electric braking is reduction in wear and tear on the tyres 
and brake blocks, and that the recuperated energy is of secon- 
dary importance. A novel method for obtaining either resis- 
‘tance or regenerative braking with single-phase motors has 
been developed by the Oerlikon Company, and'a description 
of this method by Dr. BEHN-ESCHENBURG appears elsewhere 
in the present issue. Since the only additional apparatus 
required is a choking coil, the simplicity of the new arrange- 
ment needs little comment ; and the fact that electric braking 
is thereby made possible af all speeds down to standstill, 
renders the single-phase motor much more flexible as a brake 
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than the three-phase motor, which can only act as a generator 


when running above synchronous speed. At the end of his - 


article, Dr. BEHN-ESCHENBURG makes the claim that, when 
used for the stopping of trains on a given service, useful 
regenerative braking results in a reduction in the total energy 
of 12 per cent. This claim deserves the serious consideration 
of all railway engineers and arouses the hope that in view of a 
saving of such magnitude an attempt will be made to remove 
the present obstacles to regenerative braking. Of these 
objections, only two of the most important need be men- 
tioned here. On many railways recuperated energy has led to 
trouble, owing to the fact that there have been no motors 
needing the energy when generated ; but this is surely a matter 
that will remedy itself in a large railway system. Secondly, 
the difficulty arising from production of heat in the motors 
during periods of braking—especially in the case of motor 
coaches—might be overcome by improving the means of 
ventilation. The problem of regenerative braking is one of the 
many after-war problems awaiting the attention of railway 
-engineers in this country. | 
> —oeom 
Vanishing Restrictions. | | 

It is with satisfaction that we note the rapidly increasing 
list of restrictions which are now being suspended, showing 
that there is a tendency to return to freedom of action and 
to the abolition of bureaucratic control. The sooner bureau- 
cratic methods are abolished the better, provided this can be 
effected without danger. We notice, for example, that the 
Local Government Board 1s now prepared to consider applica- 
tions from local authorities for permission to raise loans, 
assuming that these are required only on a modest scale. 
Then, again,-consumers are now free to change from gas 
lighting to electric lighting without the necessity of a permit. 
We do not doubt that before so very long all permits of this 
kind will be rendered unnecessary, and that the installation 
of electric heating and cooking apparatus will proceed without 
let or hindrance. It is necessary, however, that the situation 
in regard to coal should be easier before this can come about. 
The whole position for some time to come will depend largely 
upon the provision of raw materials. A pamphlet on this 
subject has been issued by the Ministry of Reconstruction, 
in which it is pointed out that preference will be given to 
those materials on which the employment of large numbers 
of people depend. Thus, cotton will take precedence of 
timber. But there are many points that are somewhat 
intricate. 
siderable extent upon imports from Spain. As soon as 
German influence is able to play a part once more it may 
be that we shall not be able to obtain supplies from Spain as 
readily, or at as favourable prices, as hitherto. Again, the 
position of timber will necessarily be affected by the state of 
chaos in Russia. We may, therefore, expect control in certain 
directions to exist for some little time before the old con- 
ditions of freedom can be resumed. 

—— = 

Reconstruction Pamphlets.—The Ministry of Reconstruction 
has issued,three more pamphlets. These deal with (1) Raw 
Materials and: Employment, (2) Guide to Work and Benefits, 
and (3) Re-settlement of Civil War Workers. 

Coating Cast Iron with Aluminium.—Jn “ Metall und 
_Erz” reference is made to a process for covering the surface 
of cast iron with aluminium which is said to have answered 
well in practice. The iron is first galvanised or coated with 
tin, and is then immersed in a bath of molten aluminium at a 
temperature of about 700°C. to 800°C. The surface is mean- 
time scrubbed with tin brushes, and the tin or zine on the iron 
surface then becomes incorporated in the melted aluminium, 
the surface of the iron becoming coated with aluminium 
instead.. The coating thus formed is said to adhere very 
firmly. 
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solution in the metal. 
and described, and their structure afforded evidence of the 


For example, the metal trades depend to a con- 
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The Oxygen Content in. Steels and its Effect™ on 
Conductivity.—In a recent contribution to the “ Comptes 
Rendus ” it has been pointed out that macrographic hetero- 
geneity in steels is to be attributed to oxygen left in a solid 
A number of samples „were treated 


correctness of this view. The interesting statement is made 


.that this theory of the oxygen content helps to explain’ the 


fact that the electric resistance of many steels can be cal culated 
with very fair exactitude from a knowledge of their chemical 
composition. 

New Alloys of Lead and Tin.—In `“ Metall und Erz “ some 
particulars were recently given of several new alloys of lead 
and tin. The addition of a small quantity of sodium or mag- 
nesium to lead hardens it considerably. If tin is then added 
to either of these alloys their brittleness is diminished and the 
resistance to chemical action increased. An alloy of soft lead 
and magnesium, which is very apt to suffer surface-deteriora- 
tion in moist air, is proof against such action when tin has been 
added. Copper is also useful as a hardening element, the 
percentage used, as in the case of tin, being about 5 per cent. 
A somewhat smaller amount of sodium or magnesium, pre- 
ferably under 4 per cent., is used. | 


New Electric Power Works on the Danube.—The 
“ Klektrotechnische Zeitschrift ° gives some particulars of 
the first project to generate electricity on the Danube by 
water power on a large scale. ‘This is to be located about 
15 km. below Enns, north-east of Mitterskirschen. A new 
company is being formed to deal with the scheme, on which 
the Austrian Siemens-Schiickert Company will be largely repre- 
sented. The station will utilise a fall of 7-6 to 13-45 metres, 
and will comprise 17 units with a total output ef 52,000 kw. 
to 125,000 kw., according to the level of water. It is contem- 
plated that a considerable proportion of the power generated 
will be taken by ©... Wn. 

What is an Engineer ?— There have been many attempts 
to provide a succinct definition of an engineer. We fancy we 
recall a colloquial definition to the effect that an engineer Is a 
man who can do with 1 H.P. what any fool can do with 2 H.P. 
Mr. A. H. Krom, directo? of engineering to the United States 
Employment Service in Chicago, has now come forward with 
a more comprehensive definition which, we gather, is?to be 
regarded ə standard. The definition is as follows: “ An 
engineer is one who economically directs man power and, 
by scientific design, utilises the forces and materials of Nature 


‘ for the benefit of mankind.” This is tolerably comprehensive, 


and it will no doubt be gratifying to the engineer to find that 
his functions are not only confined to the forces of Nature 
but embrace the control of men. 


A New Form of Variable Electric Resistance.— A recent 
German patent taken out by L. Strasser relates to a modi- 
fication of the type of resistance in which an iron wire enclosed 
in hydrogen is surrounded by a heating coil. As is well known, 
a small change in the current flowing through the heating coil 
can be made to cause a very considerable change of resistance 
in the iron, and such resistances are claimed to have special 
applications for use with machines of very variable speed. 
The novelty embodied in the patent consists in making the 
heating coil of a material with a negative temperature co- 
efficient. In this way, it is pointed out, the heating coil can 
be caused to bring about a much greater change in the 1ron 
wire resistance, and the sensitiveness of the apparatus 18 
accordingly increased. . a 

The Limits of Visibility —— Various observers have en- 
deavoured to ascertain the smallest brightness just visible to 
the eye, and the minimum amount of energy entering the eve 
which is capable of producing. the sensation ‘of light. The 
quantity clearly depends on many variables, including the 
sensibility of the observer, and some recent experiments by 
Mr. Prentice Reeves suggest that the size of the luminous 
spot and the period of exposure are potent factors. | This 
observer had previously arrived at the value 1%-1 X107 ergs 
per second for his own eye, the source in this case being a star 
1 mm. in diameter and at a distance of 3 metres. The effect 
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was thus substantially the same as a very distant light, but 
with surfaces subtending a much larger angle at the eye this 
value tends to decrease. o far as exposure is concerned, 
there is a rapid increase in sensibility as the exposure is in- 
creased from 0-002 to 2 seconds.’ After this a further exposure 
seems to have no appreciable advantage. | 


Radio-Telegraphy in the Air Service.— The new air service 
for passengers, mails and parcels delivery will begin, it is 
stated, in the United Kingdom and the continent of Europe. 
Every aeroplane will be supplied with a combined wireless 
and telegraph installation and an efficient operator, adopting 
the same system as is in force with regard to ships. As every 
aeroplane will doubtless have either a name or distinguishing 
number, it will be possible to send telegrams from any part 
of the world, or from any ship on the sea, to the aeroplane. 
It is intended that this organisation will be ready by the time 
peace is signed, and the relaxation of restrictions will allow 
the free flight of aeroplanes. Arrangements have recently 
been made for the erection of wireless stations in the extreme 
parts of China, one on the frontiers of Cashmere and the 
other on the Chinese side of Siberia. For this purpose 
machinery will have to be conveyed right across China, and 
transport by air will have to be arranged, for there is neither 
railway nor road. The Marconi Company has arranged with 
Mr. Handley Page for the transport by one or more of his 
big machines. 


Coal Consumption on the Hungarian Railways.— During 
the war the total coal consumption in Hungary is stated to 
have largely increased and, what seems perhaps ‘surprising, 
the proportion used on the railways is considerably greater. 
The total amount used for railways and other work has thus 
increased very greatly. Before the war the coal used per 
head in Hungary was smaller than that in any other European 
country, so that, in view of her limited supplies, the need for 
economy in order to meet the demands of industry is evident. 
It is, therefore, not surprising that Hungary, in common 
with other countries, is seriously considering the electrification 
of her railways as one of the problems of reconstruction. 
One factor which has no doubt accentuated the groater demand 
for coal on locomotives is the use of inferior substitute- 
materials. Thus axle bearings formerly made of tin-alloy 
are now made of zinc and lead ; many parts formerly made 
of bronze are made of iron, and there appear to have been 


difficulties in obtaining adequate supplies of lubricating | 


materials. All this has doubtless tended to a diminution in 
efficiency. | 

Smooth Commutators for Electrolytic Plants.—In the 
United States the drawbacks and merits of smooth type and 
undercut commutators have been the subject of some dis- 
cussion. In the “ Electrical World’. Mr. C. F. Hutchings 
gives an account of some interesting experience obtained on an 
electrolytic plant in the Middle West. 
mutators it was found impossible to secure continuity of 
service, the period of continuous operation being less than 
six weeks. Machines also showed distress at slight overloads. 
This was ascribed to a tendency for the slot to become foul 
with carbon and copper dust, and to drag it across the seg- 
ments, making ideal short-circuit conditions. When this 
happens there is no alternative but to shut down the machine. 
On the other hand, smooth commutator machines can be 
brought back to good behaviour without reducing the load by 
using sandpaper. The commutators in the works referred to 
are sandpapered each morning. It might be supposed that 
this would rapidly reduce the diameter of the commutator ; 
but, as a matter of fact, they have not lost more than 1} in. 
total diameter in 20 years, and seem likely to run for many 
years to come. 

Renovating Discoloured Arc Lamp Globes.—At the 
present time, when : re lamp globes in the United States cost 
about two dollars (approx. 8s. 4d.) each, the problem of 
cleaning up those which have become dirty and discoloured 
with use is worth attention. The magnetite arc, with which 
such globes are largely employed, is apt to give off a metal 
fluff which gradually accumulates in the interior of the globe. 
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This deposit can be cleaned off without much trouble with a 
little muriatic acid. A more serious matter is the discoloration 
which commonly takes place in globes containing traces of 
manganese, under the action of light. This discoloration is not 
merely superficial but extends into the interior of the glass 
and cannot, therefore, be removed by scouring. Mr. A. Herz, 
in an article in the `“ Electrical World,” describes a process 
of baking such globes at a suitable temperature in ovens 
whereby, it is stated, the discoloration is completely removed 
in the course of about 24 hours. As the entire process, 
including removal of deposits, cost of gas or electricity for 
heating the oven and labour, only costs about 35 cents (1s! 6d.) 
per globe it is-considered well worth while using. Globes so 
treated will retain their transparency sufficiently for about 
75 per cent. of the time during which a new globe can be used 
before renewal. It may be recalled that the fact of this dis- 
colouration being removed by heat was referred to by Mr. M. 
Luckiesh last year. 


Institution of Electrical Engineers.— At a special meeting 
on Thursday. Dec. 12, the president, Mr. C. H. Wordingham, 
made the following announcements :— 

New Premium.—The Council has received from Mr. Robt. W. Paul 
an intimation that, having received an award from the Admiralty of a 
sum of £500 in respect of an anti-submarine invention, he has decided 
to devote that sum to the founding of a Premium for Papers read before 
the Institution on electrical instrument work. The Council has accepted 
the offer with gratitude, and will announce a scheme with regard to the 
matter later on. 

A Memento of the Formation of the Institution.—The Council has re- 
ceived from Mr. A. H. Preece a letter dated Jan, 26, 1871, addressed 
to Mr. R. S. Culley by Mr. Frank Bolton, and stating that after con- 
sicering the matter with Messrs. Siemens, L. Clark, Saline and severa 
others, he (Mr. Bolton) was convinced that not only had the time come 
for thc formation of such a Society (the Society of Telegraph Engineers, 
the predecessor of the present Institution) but that had such a Society 
been formed some years previously, it could not have failed to, fulfil 
an important mission. Following the letter was a list of gentlemen 
who expressed their desire to join. 

Libraries in Serb‘a.—With a view to assisting in replacing the des- 
troyed libraries in Serbia, the Council is presenting the bound volumes 
of the Institution “© Journal“ for the last 20 years and making a grant 
of £50 for the purchase of technical works by British authors, and is 
going to appeal to members for works on engineering. It is also sug- 
gested that manufacturers slould send their catalogues in French. 

The Celebration of Peace.—It has been decided to make arrangements 
for the celebration of peace later on in the session by some definite enter- 
tainment and reception to welcome back members who have been 
serving in H.M. Forces. 

The Annual Dinner.—The Annual Dinner will be held again this session 
in April or May. 


Personal. 


The Board of Trade have appointed Sir John Snell to act as their 
adviser on all matters arising out of the report of the Electrical Power 
Supply Committee. 

Mr. N. Carlton, president of the Western Union of Telegraph Com- 
pany, has been placed in charge of the submarine cables of the United 
States of Americe. ; 

Mr. Clifford C. Paterson is terminating his appointment at the National 
Physical Laboratory, Teddington, and is joining the General Electric 
Company, Ltd., as director of research laboratories as from Jan. 1, 1919. 
Pending the erection of the necessary laboratory buildings, the tempo- 
rary offices and address of the research laboratories of the General 
Electric Company will be at the Osram Robertson Lamp Works, Ham- 
mersmith, London. - i 


Mr. ©. H. Wordingham, C.B. E., who since 1903 has been kead of 
the Electrical Department of the Admiralty, and as such responsible 
for the design and supervision of the construction and completion for 
service of the electrical equipment of all H. M. ships, as well as for advis- 
ing on all important questions of electric lighting and power in connec- 
tion with dockyardseand other naval shore establishments, has resigned 
his appointment as Director of Electrical Engineering in order to return 
to consulting practice. His address after Jan. 1 next will be 7, Victoria- 
street, Westminster, S.W. 1. Mr. Wordingham has been retained by 
the Admiralty in an advisory capacity. 

eel > 


Arrangements for the Week. 


FRIDAY, Dec. 20th (to-day). : 
JUNIOR INSTITUTION OF ENGINEERS. 


7.30 p.m. At the Royal Society of Arts, John-street, Adelphi, 
London, W.C. Presidential Address by Col. R. E. B. Cromp- 
ton, C.B. ; 
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Regenerative Braking with Single-Phase 
Commutator Motors. -> 


By Dr. H. BEHN-ESGHENBURG. 


With the development of electric traction on main line railways 
electric braking, and especially regenerative braking on gradients 
and when stopping, has become increasingly important. 

It has on occasions been considered an advantage of the three- 
phase system that the motors should be worked as generators 
without any switching-over operation. The practical use is, how- 
ever, strictly limited by the fact that the speed of the:train must 
coincide exactly with the individual synchronous speeds for the 
purpose of regenerating electric energy, » coincidence which with 
many railways rarely occurs, owing to the frequent starting up of 
the trains. 
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Individual mountain railways fitted with three-phase equipments 
have tried to eliminate this disadvantage by dispensing with this 
useful regeneration, mostly adopting a brake system patented by 
the Ateliers de Construction Oerlikon (Swiss Patent No. 20,481, of 
Nov. 23, 1899) which consists in the transformation of the driving 
motors into multiphase motors when the vehicle is on the down- 
‘grade journey—these motors being excited by means of special 
direct current exciters in such a manner that the current produced 
by the generators is consumed in brake resistances. By this means 
it becomes possible also to brake electrically at speeds which differ 
more or less from the synchronous speeds, and the brake system 
is made independent of the outside current supply. 

In direct current railways equipped with series motors it has 
been customary to brake the motors electrically by using them 
as self-excited series generators, running on the starting resistance. 
Efforts and inventions to regenerate current for the trolley line by 
means of shunt dynamos and special excitation motors (see, for 
instance, Swiss Patent of the Ateliers de Construction Oerlikon, 
No. 36,123, of Feb. 14, 1916) have not been infrequent. In some 
recent American direct-current locomotives the success of such 
regenerative braking is pointed out. But here also elaborate 
equipments and switching operations are involved and the regenera- 
tion is reduced to narrow speed limits. 

For single-phase current railways the series motor can to-day be 

accepted as the generally adopted driving motor. This latter is in 
most cases provided with a special commutating cross field in accor- 
dance with the principles of the Ateliers de Construction Oerlikon 
(Swiss Patent, No. 30,388, of Feb. 29, 1914). With such driving 
motors electric braking is made possible in a similar manner to that 
appertaining to direct-current series motors, as these motors can 
operate as self-excited direct-current generators on brake resis- 
tances. It has been proposed, for the purpose of regeneration, to 
excite the main field windings by`means of special alternating- 
current exciter motors or to couple these windings through current 
transformers with the armature current. The first-named solution 
suffers through the involved type of equipment that is required ; 
the second leads to considerable difficulties due to the necessity of 
suppressing the self-excitation by oscillations or periodicities foreign 
to the supply system. 
"{ The new orders for locomotives placed by the Swiss Federal 
Railways for the St. Gotthard Railway make it conditional that at 
least the locomotive weight should be compengated on inclines by 
electric braking, and it is left to the designer to choose either resis- 
tance or regenerative braking. The object of electric braking is, 
in the-first instance, to reduce the excessive wear and tear on the 
tyres and brake blocks which is noticeable when mechanical braking 
is employed ; and the question of regeneration of useful energy is 
not, in the first instance, considered to be of preponderating impor- 
tance. On the St. Gotthard Railway, on an incline of 26 in 1,000, 
it should be possible to recover at the motor brushes approxi- 
mately half the electric energy expended on the ascent, assuming 
the same train weight and the same speed. 

The Ateliers de Construction Oerlikon have for some considerable 


time past made trials and investigations in relation to resistance 
braking, and also fegenerative braking, in connection with their 
locomotives on different systems, and at the beginning of this year 
extremely satisfactory results were revealed, before a gathering of 
competent experts,.in a demonstration of the useful regenerative 
braking of 250 B.m.P. motors. The engineers, Messrs. Lateruser, 
Buergi & Kristen carried out these trials. 

Some little time back it became possible to simplify the wiring 
and switching operations appreciably, and to extend the range 
within which regeneration is practical, without limitations, 
to all-loads and to all speeds down to standstill, so that part of the 
starting energy can also be regained without utilising for the control 
any gear other than the step by step switch used for standard motor 
equipments. Damping resistances, special super-satured reac- 
tances, current transformers, excitation equipments and phase 
transformers are all eliminated, and an ordinary choking coil with a 
predetermined reactance value is the only apparatus which is added 
to the standard motor installation. The ordinary series motor is 
transformed by the new switching diagram into a special generator 
or motor with new properties very suited for practical regenerative 
braking. The designer may decide the efficiency and power factor 
according to the capacity and speed involved, and the self-excitation 
or instability, which was regarded as a danger in connection with 
previous methods, is eliminated. 

In the following the essential theory of the new alternating 
current installation is described :— 


Fig. 1 represents in the usual manner the circuit of a two-pole 
motor or generator with a rotor a and the field windings m. C repre- 
sents the various possible compensationsor auxiliary pole windings, 
the exact inter-connection of which, according to some recognised 
plan, being for the moment disregarded as not vital to the functioning 
of the motor. The armature is connected in series with a choking 
coil d of suitable dimensions, and connected with adjustable pressure 
steps e, to a current transformer t, whilst the pole windings are 
connected to another suitably chosen pressure stop e, on the same 
transformer. The diagram appears on the surface to be that of an 
ordinary shunt motor, which everybody has hitherto regarded as 
unsuitable. Notwithstanding this assumption, the machine acts 
with a suitably dimensioned reactance d, in the one case as a motor, m 
the other as a generator, from standstill up to high speeds with a 
constant torque at the given pressures e, and e, and a power which 
increases proportionally with the speed. So far as we know, this 
property of electric motors has been thus realised for the first time. 
For a given terminal pressure the current rises from the lower limit 
value at standstill more quickly than the speed, and the power 
factor approaches to unity. The theoretical curves in Fig. 2, which 
refer to a generator without losses, have been drawn for three 
different terminal pressures, e,, which stand in the ratio of 1 : 0-6 : 0-3, 


Fic. 2. 


on the basic assumption of a constant excitation voltage equal to that 
at which the generator would rotate. at the full speed 1, giving a 
pressure ] at the brushes. A similar group of curves is illustrated 
by Fig. 2a, with constant speed and excitation, but variable terminal 
pressure. The curves of current, power factor and capacity are 
drawn for the speed, at which the voltage at the brushes amounts to 
l; this voltage being represented (on the abscissa) as a function 
of the terminal pressure e, across the brushes. If we denote the 
total reactance formed by the armature and the choking coil together 
as R, the reactance of the pole winding as ‘R,, the ohmic resistances 
as 7, and rz, the current of the rotor as i, and that in the pole winding | 
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as i,, the flux produced by the pole windings as F 3 a the electro- 
motive force developed by the revolving armature in that flux aa €r, 
the speed being n, we find the following simple formulz,* 
ir + R di, /dt +n e Mi,=€,. 
tara} R,di,/dt=e, 
e, and e, will be in phase; nMi, represents the pressure induced by 
rotation, or the pressure across the brushes e,. We may therefore 
write — l 
In order to simplify matters we can neglect the resistances and 
thus obtain 
di, Cy :er diy _ ez 
d R °? U R; 
The current i, is displaced by 90 deg. with regard to the resultant 
of the pressure e, and e,, 1, by 90 deg. with respect to e,. As e, is in 


Fio. 2A. 


pnase with ip e, must be displaced by 90 deg. with respect to e, 
and e, If we indicate the effective values by capital letters then 
we find, for the angle ọ between e, and i,, 
E, 
cos = _-—_ 
z V E2 HE? 
The power developed is thus :— 
A=E,J, cos ọ, measured at the transformer terminals. 
A=E,J, sin 9, measured at the generator brushes and in general : 
A=E,E,./R,. 
The torque or tractive force is therefore 
A E EE, 
D= 716=const. ' Mi ,=const. = ©”, 
n z 1 
With a given excitation and terminal pressure the torque is constant. 
It varies proportionally to the terminal pressure Æ, and in inverse* 
proportion to the reactance A). 
Characteristic values result :— 


E ï 
i= Ro for n=0, 
E, 


The power consumed in excitation e,7, constitutes æ loss which 
requires to be specially calculated or measured separately in terms 
of watts and voltamperes. 

The vector diagram of the generator output assumes the simple 
form shown in Fig. 3. For operation as a motor, e, and O.4 would 
be directed below the base line. For the machine to be of practical 
utility as a motor or generator it is only necessary that R, be chosen 
so large that the current 7, at normal or maximum speed and also 
the induced voltage e, which is limited by the flux F, and the 
permissible excitation current 14, should not exceed the values for 
which the machine is designed. The reactance R, is made up of 
the reactions contributed by the various working parts ; for instance, 


the choking coil, the armature, and the auxiliary pole or cross _ 


windings 

For the adjustment of the auxiliary cross fields by the auxiliary 
pole cross windings the same principles apply, as for series motors, 
due consideration being given to the phase displacement of the 
system, these pressures fall closer together than in the case of the 


* The plus or minus sign indicates whether the machine is active 
respectively as a motor or a generator. 
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pressure induced by the flux F; with respect to the voltage induced 
in the armature by its rotation. Generally speaking, with the new 
ordinary series motor, and therefore the means ordinarily employed 
to counteract the auxiliary cross field can be eliminated ; for ex- 
ample, the connections of the cross windings of the so- called double- 
circuit motor can simply be short-circuited. 

If one takes account of the losses in the windings occasioned by 
resistances r; and r,, in Fig. 4, then the vector er is displaced by 
the angle », from the vertical to the right and with it in a corres- 
ponding manner the resultant OA. 7,, however, does not deviate 
to the left from OA by 90 oe but by 90°—9,, whereby we have 


rı 
ok; , tan 9,= - R, 

The angle 9 increases with the angles 9, and 9, and the power 

factor cos 9 decreases (see Fig. 4). We have 
sees E, sin eee cos (927 a) F 
Ve, E, +2E,E, sin o, 

As the current in the armature and that in the pole windings are 
completely separated and entirely independent of each other any 
self-excitation is excluded, if the brushes are correctly adjusted 
and also if the cross windings are short-circuited. For the purpose 
of regulating the tractive force and speed it is only necessary to 
regulate the terminal pressure e,. This is one of the main advan- 
tages of the new system, as the regulation takes plave without loss, 
and stability is obtained without utilising special resistances. The 
pole windings can be connected by interior and exterior tappings 
to the pressure e, or a separate transformer can be used, and the 
pressure e, can also be made adjustable. Also the reactance R, 
can be altered and utilised for regulation purposes. 
`- So far as properties of the motor are concerned the new arrange- 
ment does not appear to offer any advantage, as for the same capa- 
city the weight is generally larger and the power factor smaller than 
in an ordinary series motor. The weight, price and Icsses of the 
choking coil employed are also additional. The conversion of 
an ordinary series motor with ‘the usual connections with a view 
to securing working conditions as a generator for regenerative 
breaking relatively can be effected quite simply. The choking 
coil merely requires to be short-circuited and the pole windings con- 
nected to the armature. Also in pessing over from regencrative 
braking conditions to resistance braking, which under certain con- 
ditions might be desired for a downhill journey, without retaining 
connection with the supply, all that is necessary is to provide a 
supplementary brake resistance, which can at will be included in 
the circuit or short-circuited. The requisite switching over or 
adjusting of the excitation of the auxiliary pole and compensation 
windings for the commutation can be executed simultaneously 
with the new connections of the pole-windings and the armature by 
putting over the reverser on the special brake position. If the 
reverser is put on the brake position the working of and the regula- 
tion is reduced to an adjustment of the terminal voltage and the 
torque by means of the controller until the desired speed is attained. 
Travelling backwards with the same connections, the machines now 
working as motors, is also possible. It is advisable to break the 
excitation of the field simultaneously with the restoration ‘of the 
controller to the zero position. 


tan p=- - 


Fia. 3. 


The new system renders possible electric regenerative braking at 
all speeds, and is especially adapted for the purpose of stopping the 
train, and, except for electrical and mechanical losses, the return to 
the supply system of the mechanical energy stored in the train; 
the installation requires for all this nothing in addition to the 
motors and the usval apparatus for the ordinary motor operation, 
except a simple choking coil. This simplicity, as well as the wide 
field of operation, places the installation in advance of all methods 
and equipments which have hitherto been known in connection with 
direct current and three-phase current equipments, and should be 
instrumental in securing for the single-phase current system a new 
and important preponderance. The functions of the system finds 
such clear expression in the above ifdicated simple formule and 
diagrams that this presentation of elaborate descriptions of tests is 
superfluous. A large number of measurements and observations on 


X 
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big locomotive motors and smaller stationary motors completely 
confirm the theoretical calculations.~ In the latter it seems most 
convenient to start from the normal motar pressure Æ., normal speed 
n, and the maximum permissible current t, The power becomes 
then dA=ErJ, sing. The requisite reactance R, of the choking coil 
is given by _ &-, 
i Y Jisinọ 

If, for instance, the energy be regained on the downward journey 
Bo as to amount to about half the normal energy consumed on the 
gradient, then the motor could be worked as brake generator with 
normal brush voltage and approximately 80 per cent. of the normal 
current with cos ọp=0-8. The overhead or rail conductor would 
have to supply, besides the wattless component J, sing, also the 
exciter current J, to the motor and the transformer. 

If this braking method is also adopted for the stopping of trains 
it will be possible to recuperate on the level some 40 per cent. of the 
energy required for the’ starting up. As’ this starting up energy 


using pressure regulation and excluding the losses in the single-phase 
motors amounts to approximately 30 per cent. of the energy neces. 
sary to overcome the resistance to motion of the moving train (for 
railways with a speed of approximately 50 km. per hour and witha 
distance of about 10 km. between stops), the useful regenerative 
braking results in a reduction of the total energy (watt-hours per 
ton kilometre) by approximately 12 per cent. 

For direct current motors which work with starting resistances 
of the series-parallel type the total energy for starting up, owing to 
the “losses in the resistance, amounts to 1-5 times that needed for 
single-phase motors—t.e., approximately 45 per cent. of the running 
energy under above conditions. The use of regenerative methods 
hardly affects the problem. The use of continuous current involves 
an expenditure of 20 per cent. more energy than in the case of 
single-phase railways, where stops are effected with regenerative 
braking, even though the single-phase current motors and trans. 
formers have an efficiency 5 per cent. lower than that of the 
direct-current equipment. 


The Supply of Single-Phase Power from Three- 


Phase Systems. 


The foliowing is a discussion which took place at the Insti- 
tution of Electrical Enginee:s in London on Prof. Miles 
Walker's Paper on the above subject. An abstract of the 
Paper appeared in THE ELEcTRICIAN of December 13. 


DISCUSSION. 


Dr. S. P. Smita said the author had done much to further this subject 
by developing such a balancer. He also congratulated him upon his 
having been awarded the degree of D.Sc. of the Univereity of London 
for a thesis on this subject. He (Dr.‘Smith) did not want to frighten 
students, but the study of this subject of electric furnaces involved a 
great amount of work. By means of vectors, Prof. Walker had explained 
lucidly problems that would not otherwise have been solved without long 
investigation. He (Dr. Smith: illustrated on the blackboard an arrange- 
ment which he had conceived and proved by experiment, and the figures 
for which were given in the specification of a patent taken out by Messrs. 
Greaves & Etchells, for supplying two arcs in a furnace with a load from 
the secondary in such a manner as to get a balanced load on the primary. 
When using a furnace with two or three arcs one could see by an ammeter, 
especially during changing, that the needle swung violently at times, 
particularly when a shovelful of scrap was thrown on one ef the arcs. 
The single-phase system Prof. Walker described seemed a very good 


arrangement. When the difficulty of obtaining adequate supplies of ` 


steel was under discussion at one time, Prof. Walker pointed out the 
great advantage of electrical firms using their own scrap. A single-phase 
furnace might be installed in reasonably large works for that purpose. 


That questid would doubtless receive great attention in the next few, 


years, and Dr. Walker's researches would help a good deal in that con- 
nection. 

Mr. G. W. PARTRIDGE said he generated three-phase current and was 
a user of single-phase power. It would be interesting if the author stated 
his views as to the possibility of getting three phase out of single phase. 
The demand for single phase for traction and other purposes was so 
general and $o likely to extend that it appeared desirable to generate 
single phase, which was flexible and simple in conversion and distribution. 
From the single-phase system, three-phase locomotives, direct-current 
locomotives and single-phase locomotives could all take their supply. 
In Switzerland it had been decided to electrify the whole of the State 
railways on the single-phase system. Single-phase furnaces were bound 
to be used, especially small ones. He imagined these could be supplied 
easily from an ordinary three-phase system, and more especially if the 
three- phase system were of any magnitude. As was well known, rotating 
machinery tended to balance up the current and the phases on a poly- 
phase system. Some years ago’ he tried—rather too soon—to do this. 
The single phase was rather too heavy to deal with. They got the 
Brighton. railway. on their three-phase system, and the stopping and 
starting of the trains was seen on the lighting in the West End. so they 
had to give that up. If the single-phase demand were large. it. became 
necessary to install the special apparatus the author had described. or 
have suitable damping windings of low resistance on some of the gene- 
ratora, so as to compensate for the pulsating armature reaction. When 
he first supplied single phase for traction, a thunder: torm caused short- 
circuiting on the overhead equipment of the Brighton railway owing to 
the damper windings being of too high resistance. He had known turbo- 
alternators to fail from the same cause. The wedges in the rotors of large 
machines for holding the field coils should be carefully connected together 
electrically. He had had experience of a motor-generator of 1,200 kw. 
to 1,500 kw., which was now running on a three-phase system and giving 
a single-phase supply. The mofor-generator was independent of short- 
circuits, and it enabled one to improve the power factor of the main 
system. Some months ago he made some interesting experiments in 


trying to obtain a single-phase supply from a three-phase generator by 
the use of a static transformer. The arrangement was shown in the 
follcwing diagram. They got equal current in all three phases upto W 
amperes, and then shut down and short-circuited and ran up at zero 
power factor, and still got 50 amperes on all four legs. He imagined 
such a system might be run for furnaces, and possibly for railways. 
An induction regulator might be fixec' to regulate inde pendently of the 
three- phase bus bars. . 


J- phase Generator 


250 K.V.A. 
Transformer 
rato Itoi 


Neutral 


V, = 6500 
ý. = 3750 A= 50amperes — 
| V, = 7500 in all instruments. 


Earth 


Mr. JAMES BipBy said the use ef only one are had been claimed as an 
advantage of the single-phase furnace. but multiphase furnace builder: 
did not put in a number of arcs to suit any electrical system For 
refining in the open hearth there must. be a sufficient number of electrodes 
to distribute the heat over the area of contact with the metal, otherwise 
there would be a cold circle onthe outside, resulting in impurities gomg 
back into the metal. With regard to the liabilty of the are te cause 
short-cicruits, the multiphase furnace was only a series of single-phase 
furnaces, and short-circuits in both might be caused by the same circum- 
stances; but in the multiphase circuit only a portion of the load was 
thrown off. A short fat arc was better than a long exposed one. He 
thought Prof. Walker had overlooked the fact that in the multiphase 
furnace there were two arcs in series, and they got the same line voltage 
as in the single-phare furnace with double tle voltage. Taken over long 
periods, the electrode consumption with the multiphase furnace wa 
71b. per ton for melting and 31b. for refining. lf the single-phase 
furnace could show a steady record of 7|b. it deserved credit. The 
spherical form of furnace war not suitable for the manufacture of steel. 
It had not sufticient : urface for contact with the slag. He did not think 
there was any record of a single-pha.e furnace being usec for the manu- 
facture of steel. . 

Mr. H. B. FronELLS said primarily he war a metallurgist, but by 
virtue of necessity he was an electrician. {he author said: ‘‘ Looking 
at the objects to be attained merely from the metallurgical point of view 
the single-phase furnace has much to recommend it. He had sen 
nothing to recommend it more than what he saw ^n the multiphase 
furnace. For melting, a furnace with a lining was used. The are bur- 
rowed a crater through the steel. It did not actually get to the lining. 
because a certain amount of metal had collected in a small pool. `° 
long as the arc wasin the shelter of the metal round it the effect on the 
lining was nearly negligible ; but the higher the voltage the more neces: 
‘sary it was to have some safeguard in series to check any short-circuit. 
He was completing a multiphase furnace with four electrodes and with 
about 2.400 kw. capacity and a maximum voltage of 95. A bigger con- 
centration of energy could be got with a high voltage during the melting 


Dece MBER 2Q, 1918. : 4 


` 


riod than with a low voltage, without having to increase the size of 

tho electrodes. After the metal wa. melted the electrodes were blazing 
away an arc on the surface and there was ample opportunity for radiation 
on to the wall of the furnace. All metallurgists would agree that the 
higher the actual resultant voltage on the arc the worse the lining suffered. 
One could have an arc of very high voltage and ample kilowatts which 
would leave the metal cold on the outside while vaporising in the centre. 
He believed that when the Schneider furnace was used for refining they 
came down to the same basis as all other furnaces, lowering the voltage 
to obviate the danger of radiating heat on to the lining. In the single- 
phase furnace described in the Paper he thought the open circuit voltage 
was about 240, and at full load it‘dropped to perhaps 120. That wassuch 
a bad power factor that it required fairly large loads for the actual 
kilowatts that one got in the arc. He had seen that morning a fonr- 
electrode furnace with 1,300 kw. behind it working at about 1,100 kw. 
The variation on the load was very slight. and the overall power factor 
of the furnace was 0-9." If furnaces could be brought to that state of 
efficiency in loading, he thought it was hardly necessary to go in for 
special rotary machinery to accomplish somewhat the same object. He 
did not attach much importance to the statement that the spherical! 
design gave the maximum of efficieney. The stec} fell into the bottom 
and got no heat. The depth of the bath should be calculated so that the 
steel in the bottom could be kept at a temperature that would keep it 
fluid. In general it was nece.sary for the bath to be fairly shallow 
relative tothe diameter. The higher harmonic frequencies were damped 
out when one came to the higl!-tension side of the transformer. He 
believed they were wiped out a good deal by the iron. He had been 
wondering whether the converter Prof. Walke: described wiped out those 
harmonic frequencies to the same extent. Did the success of the con- 
verter depend upon having a secondary circuit with a 45 deg. lag, or was 
it applicable to a secondary circuit with a unity powe factor ? 

Mr. W. M. Morvey congratulated the author on the interesting 
balancing transformer he described, which improved the power factot 
in every possible way. In Bradford, where most of the single-phase 
furnaces in this country were at work, there seemed to be no particular 
objection raised to using one-phase furnaces on the three-phase mains. 
He looked forward to seeing a growth of electric welding in place of 

_ Tivetting which would lead to a consumption of energy probably greater 

than that of motors in the iron district:, and he thought that would 
swamp out the difficulties about using the phases separately. There 
was something very attractive about a one-phase furnace. Would the 
author give the figures on which he based his statement that the efficiency 
was much higher with such furnaces than with other furnaces with which 
itcompeted ? Most stecl makers claimed 800 units per ton of steel in the 
ladle. The attractiveness of the single-phase furnace was especially 
great in these days, when graphite electrodes were hard to obtain. They 
were going to have another battle of the phases, and he thought the 
battlefield was going to be the electric furnace. He thought it was a fact 
that the one-phase furnace was a practical success, and that the limiting 
factors would be the size and the energy that could be used per electrode. 
The question of the lining was very important. He imagined the steel- 
makers were looking to somebody to find a large cheap deposit of zir- 
conia, which seemed to be the refractory with the greatest future. It 
stood 2,200°C.. He was glad to hear the author s commendation of the 
use of static condensers for power-factor correction. He (Mr. Mordey) 
read a Paper many years ago dealing with that subiect, and he hoped 
such condensers would be used instead of wa-tefu! andexpensive rotary 
converters. - 

Mr. F. H. CLovuGH eaid he admired the way Prof. Walker had solved 
the problem, but he was not quite convinced that his device was really 
necessary, or that power factors of 70 per cent. in a furnace were neces- 
sary. If one had a three-phase motor and a single-phase generator, such 
& generator could be made a constant-current. machine, and practically 
100 per cent. power factor could be used throughout. Single-phase 
voltages and currents usually had considerable distortions in the wave 
form, and then it was no longer justifiable to represent the condition by a 
single revolving vcetor. : 

Major A. M. Tay.or called attention to a Paper recently read by 
Mr. F. J. Moffatt dealing with losses in furnaces. Referring to the tests 
of the balancer devised by Prof. Walker, it would appear that the power 
factor of the secondary circuit, external to the machine, is as high as 
0-96. From this it is deduced that there is no external reactance, and 
that the whole of the reactance giving the curve shown in the Paper was 
contained in the secondary winding of the machine. He wondered 
whether the abaye large reactance was inseparable from the charac- 
teristics of the machine, as in certain circumstances this might prove to 
© a disadvantage. He noted that the power factor of the primary 

Circuit was about 0:91 at full load; the large secondary inductance was 
not, therefore, entirely neutralised. This was a little disappointing if it 
represented the limit to which the power factor improvement could be 
carried. Major Taylor then pointed out that if an are furnace could be 
got to work with 75 periods—and he understood that there were hundreds 
working in. America at 60 periods—then his static frequency changer 


would be eminently suitable for working off systems like Glasgow, Clyde 


NS: Birmingham, South Wales, Staffordshire, Derby and Notts, 
ROEK Electric, &c., which worked at 25 periods. He had been 


enable g lately on a proposal which, if it fulfilled expectations, would 
Tom a Sin gle- phase current of any periodicity whatever to be given 
efficien e secondary at unity power at a very low capital cost with high 
ctor ned - with a perfect balance on the primary loads, with high power 

let the primary, and absolutely without any moving parts. 
could be Le that the inherent reactance of Prof. Walker's balancer 
ke pt low, it seemed to him that a very great field was opened 
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for such a machine, quite apart from furnace work, and he, wished it 
every success. He did not consider, however, that. the experiment. 
quoted in the Paper proved that the balancer could deal with, say, a 
motor load of a poor power factor (such as 0-7), and yet give unity power 
factor in the primary together with a balanced load. Perhaps Prof. 
Walker would reply to this point, and also say how the capital cost of 
the balancer compared with the cost of a single-phase generator at the 
generating station. ) 

Mr. H. M. Sayers said an important practical thing in the Paper was 
that unless a single-phase load exceeded 20 per cent. of the whole load 
on the station, the unbalanced effect was not yery great. Prof. Walker s 
machine would find many practical applicatiqps, but for many practical 
purposes it would not be required. The use of moving machinery for 
this kind of work was undoubtedly costly. He hoped Prof. Walker 
or somebody else would push on with the question of adapting static 
condensers for this purpose. 

Mr. H. Coates said the Paper referred to the po-sibilitv of the dipping 
of the electrodes of three-phase furnaces in the steel: but there had been 
developed a device to prevent that, and a three-phase furnace could do 
its work satisfactorily without anv hand control. A very good case 
would have to be made for the single-phase furnace to justify the initial 
expense for the transformers. 

Mr. W. S. GIFFORD said all the original Héroult furnaces were single 
phase. ‘The first three put upin England were single phase, and two had 
been replaced by three phase, the reason being the great difficulty and 
expense of running a motor-generator. For anything above 5 tons he 
recommended putting in a three-phase furnace, as it was desirable to 
have a large surface under the electrodes. 

Mr. P. F. ALLAN said Prof. Walker had modestly forborne to show 
what might be the future effects of the principle he had developed : but 
he (Mr. Allan) thought it would be found that it would have a great effect. 
in easing troubles in dealing with machinery which would be needed in 
linking up, especially when dealing with variable power factors. 

Mr. R. G. MERCER gave particulars of Schneider and other furnaces in 
this country. He did not think the Schneider furnace was of use for: 
over 3tons. It operated beautifully, and had a low electrode consump- 
tion, and its roof and its bottom stood up very well; but the bottom 
electrode did not stand up well—it was relying entirely on water. 

Prof. MıLES WALKER, teplying to the discussion, said it had been 
assumed that the furnace he described could only be used with one carbon: 
on top: but, if one had a high inductance, any number of carbons could 
be used. So everything that had been said against the single-phase 
furnace on that account fell to the ground. The refractory material 
when white hot became a conductor of electricity. and if one went higher 
than 95 volts an arc formed there : therefore the voltage must be kept 

When the metal had been heaped up it was advisable to cut off on 
to a smaller tap and to keep on only cnouch power in the furnace to keep 
it hot. Prof. Walker reserved his full reply for the ‘‘ Journal.” 


Walsall Electricity Works. 


The Walsall Electric Supply Committee has reported on the remarks: 
made by Councillor Talbot at the last Council meeting with regard to the 
interruptions to supply and the coal consumption at the Birchills power 
station. The report states that, with regard to stoppages in connection 
with’new plant of any kind, difficulties must inevitably arise during the 
first months of working which may reasonably be expected to diminish 
or disappear in course of time, and the new station.at Birchills has not 
been free from such difficulties; but the stoppages are not wholly, or 
even mainly, due to the station plant. Several tramway stoppages have 
occurred owing to the breaking of tramway wires and consequent short- 
circuiting. During the past three months there have been two general 
stoppages and five partial stoppages. The most serious one occurred on 
September 21st, when the tramway service was interrupted for nearly 
four hours, all the other services, however, being maintained. This 
stoppage was due to an insufficient supply of town’s water, caused by the 
breaking of one of the South Staffordshire Water Company's mains. 
Even that would not have caused an interruption had it not happened 
to coincide with a date when one of the turbo sets was being overhauled, 
and arrangements have now been made whereby the supply would be 
maintained even in the extremely untikely event of such a coincidence 
again happening. Of the other stoppages, one was due to the 250 kw. 
tramway rotary at Darwall-street sub-station being too small to deal 
with the Saturday evening load, and the Council have since approved the 
purchase of a new 500 kw. rotary to cope with the load. Two stoppages 
were due to the burning of low-grade fuel. One stoppage was primarily 
due to an error of judgment on the part of the charge engineer, leaving 
only two minor stoppages which can be referred to the. station plant. 
One was due to the safety overspeed device being set at too near the 
normal running speed, and the remaining stoppage was due to a hot 
bearing on the auxiliary plant. In no case could the stoppage be attri- 
buted to any defect in the design or construction of the plant or station. 
There has been no stoppage since October 24th last, and during this 
period there has been the maximum load and largest output in the history 
of the undertaking. Until a third generating set is installed at Birchills 
in accordance with the original design there will always be the risk of a 
short interruption of supply should the running set fail in any wavy. 

As to coal consumption, the Committee has again gone exhaustively 
into the matter. The records show that the results are steadily im- 
proving with the growth of the load. In the four weeks ended Novem-. 
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ber 17th, with poor quality coal containing 22 per cent. of ash and with 
10 per cent. of coke dust, the average fuel consumption per unit sent out 
was 4:79 1b., and per unit generated 4:191b. In the Committee's report 
in December, 1917, it was stated that with good quality coal a maximum 
load of 4,000 kw. and a load factor of 30 per cent., the coal consumption 
would approximate 3 lb. per unit sent out. Good quality coal from this 
Oistrict has a calorific value of 12,600 B,Th.U. with 5 per cent. of ash. 
Sam ples analysed in November, 1918, showed the average calorific value 
to be 10,052 B.Th.U. with 22 per cent. of ash. The calorific value of coke 
dust is much lower even than this, bringing the average down to well 
under 10,000 B.Th. units. In spite of such poor fuel, anc with a maximum 
load of only 2,600 kw., during the four weeks ended November 17th, 
taking the 8 a.m. to 4 p.nf. shifts on five working days per week (/.c., 
the hest working conditions as yet obtained), the average consumption of 
fuel was only 3 64 lb. per unit sent out. After making proper allowance 
for the low value fuel with a high percentage of ash, and the fact that 
the turbine is only about half loaded, the above figure shows that the 
plant is being worked economically and is capable of 31b. per unit sent 
out when working under the stated conditions. The Technical Advirer 
to the Coal Controller recently inspected the station and records, and the 
information obtained conclusively shows that the coal consumption at 
Birchills is lower and the overall thermal efficiency is higher than at any 
of the other stations of comparable output in the West Midlands district. 
If the absolute figures be taken, without any reference to out put or load 
factor, Walsall stands seventh among the 17 stations in the district. The 
latest returns of coal consumption at the 17 stations are given by the Coal 
Controller as follows: Highest consumption of coal per unit generated, 
9-O0lb.; lowest, 3:19lb.; average, 3-77 1b.; Walsall, 4:19lb. The 

res do not take into account the question of load factor. Walsall s 
load factor is low, and there is a much larger margin of spare plant at 


Walsall than at most other stations. Whilst this puts Walsall in s 
peculiarly favourahle position for development immediately war restric. 
tions are removed, in the meantime the coal consumption figurer cannot 
be expected to be so good as if the station were working up to the full 
capacity of the running set and with a load factor equal to such places 
as Coventry, Wolverhampton, &c. The communication from the Coal 
Controller's Department stated: ‘‘The boiler-house efficiency is well 
above the average during the period of heavy load, but falls considerably 
during the period of light loads; with a good quality coal it should be 
possible to maintain a high efficiency even at light load, but it is difficult 
with some low.grade coals to maintain a high boiler efficiency at light load, 
due to the necessity of cutting down the draught to a point at which such 
fuel cannot be efficiently burnt. In addition to burning low-grade fuel, 
you have been helping the situation by accepting a quantity of coke 
breeze dust, and this again handicaps you to a certain extent during the 
period of light load.” 

The Committee's report also states that: ‘‘ When it was decided in 
1914toinstall gencrating units at Birchills twice the size of those originally 
proposed it was fully recognised that this was a bold step to take, in view 
of the comparative smallness of the maximum demand at that time. 
This policy, however, is in process of being completely justified, and 
engineering opinion is now solidly in favour of large units of plant, and 
indeed it is doubtful whether any Government Department would now 
sanction the installation of small units anywhere. In spite of all handi- 
caps, the progress of the undertaking since the installation of the two 
sets was completed has becn eminently satisfactory. Your Committee 
are confident that the most difficult period is now past, and that 
there is an excellent future before the undertaking if the Committee are 
allowed to continue and develop the well-considered policy laid down five 
years ago.” 


The Economics of Works Costs. 


By J. R. DICK, B.Se. 
(Continued from page 696.) 


Summary.—This article deals with the following points :—(1) Symbolic statement of economic laws in general. (2) Law cf rent in the 


agricultural industry. (3) Rent as a function of productivity of the soil. (4) Kelvin’s law comparod with law of rent. (5) Royalty for 
manufacturing processes a species of rent. (6) Law-of diminishing prcductivencss in other industries bosides agriculture. (7) Factory 
costs and their object. (8) Analysis of their components. (9) Labour charges, day-work, piecework and premium systems in 
relation to workman's productivity. (10) On costs or shop charges in general. Part of the oncost is a function of the productivity of 
the machines. (11) Hyperbolic laws of the capital ccst of machines and the running expenses per unit of product. (12) Effects of 
increasing output. (13) Relation of machino oncost to direct labour cost. (14) Indirect labour and other shop charges. (15) Limits 
of accuracy in oxpressing oncosts generally as @ linear function of the direct labour. (16) Relative values of direct labour and shop 
charges, with examples. (17) Establishment charges—how they are allocated. (18) Solling price i:clusive of profit—how ascer- 


tained. (19) Relative importance of the cost factors. (20) Instances where materials proponderato in the cost—Cable making— 
Foundry work. (21) Where invested capital cost preponderates— Electricity supply. l 


ONCOSTS OR SHOP CHARGES IN GENERAL. 


f 

Dealing next with the body of expenses falling under Q, 
which is the crucial fector in all investigations of costs, it is 
necessary to have a clear general perception of its relation to 
the primary elements S and L or the prime cost properly 
so called. It is common knowledge that if the output is 
much or little in a factory at a given stage of development the 
magnitude of Q is practically constant over a fixed period, 
and its value for a year or a month can be accuratgly ascer- 
tained. One of the great difficulties in workshop manage- 
ment arises, however, in its apportionment to the operations 
to be undertaken or to the commodities contemplated for 
production in that period. In effect, to arrive at the com- 
plete cost Q has to be considered as a function either of S 
or L or both of these prime cost elements, whose values are 
known, or of some new variable, such as the net time of pro- 
duction, whose value is also known. Looking at the con- 
stituents of Q for a machine shop, they do not appear to bear 
a simple relation to S. Interest and depreciation on the capital 
invested in stores are the chief items associated with material, 
and preferably these should be excluded from costs of produc- 
tion, and be made a charge against profits. On the other 
hand, Q is usually a function of L, since supervision, indirect 
— labour, spoilt work, heating and lighting vary with the amount 
of the direct labour. Q contains another factor, which may 
or may not be directly dependent on L. This part of Q com- 
prises the expenses debitable to the investment in machines, 
their setting up for the work undertaken, and the cost of 
power for operating theni. 


e | 


MACHINE ELEMENT IN Oncosts. THE PRODUCTIVITY OF 
PLANT AND EQUIPMENT. 


Where individual machines are not very discrepant in size 
or purpose, each workman will, on the same average money 
value of his wages require the same amount invested in the 
machine he operates, and ‘the costs of power will be also 
approximately the same for each. This class of oncost can 
then be considered as a function of the direct labour. On the 
other hand, where heavy occasionally used machines are found 
in the same shop with small and constantly running machines a 
part of Q should be calculated as a function of the capital 
cost per machine, and the number of hours per annum it runs ; 
and it gives more consistent results in costing to distinguish 
this part of the shop charges from the rest. 

The question of incorporating in Q some proportion of the 
machine hour charges involves a little difficulty from the strict 
accountancy standpoint, as these charges form part of the 
shareholders’ profits on the capital. But their inclusion ìn 
the oncost is really so valuable that it compensates for the 
subsequent adjustment required in the ordinary commercial 
books, in order to exhibit them again as a part of the 
gross profits. If the capital cost of a machine is / and the 
rate for interest depreciation and repairs is r per annum, 
which can be made to cover the cost of power as well, the 
machine will be capable of turning out N articles per annum 
working at full load, and the cost per article, due to the mechine 


rl 
element, will be c;= e 
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To increase the output a more expensive machine is later on 
proposed to be added, and if its annual charges are r/{1+-2), 
with a production of pN articles, the cost will become 

e +2) 
Eh 
There will be a net saving of 


EEEE 


(15) 


per plece compared with the original conditions, assuming 
that the change does not increase the wages of the machinist. 
The total saving in cost on p,.V output: is 


. ri Ita | 
pW. an rfp (iHe), 
1 


N 

where p, may be looked upon as the productivity of the 
machine. This expression would apply to a new factory or 
extension, where the experience with the original machine was 
available for guidance. If it becomes a question of the 
advisability of continuing to run with the older machine, 
when an improved design is on the market, then the effect of 
“ scrapping ” the former must be considered. In these cir- 
cumstances, if V is the residual value of the first machine, the 
charges to be debited against the production of p, N are 


rl —r'V +rI(1 +r), 


r being the annual rate of interest on V, and the cost per 
article is 


(16) 


rI rV 
SONY ane (17) | 
The saving per article is 
(424a) rY 
| N = Pı + py? (18) 
and the total saving on the output p N is 
riipi —(2+r); +r'V. fiat (LO) 


The question of retaining or scrapping any workshop 
appliance can be decided commercially by evaluating (18), or 
(19). 

If the result is positive and capital is available the change 
ought to be made. If the wages of the machinist (W,) are 
less than before (or W,), which is not unusual with a simplified 
and improved design for greater output, then there is the 
factor of W,—W, to be added to the expression (19) when 
making the comparison. i 

Again, the choice may lie between a machine of the original 
type and a cheaper machine capable of furnishing the same 
oulput N, with greater or less annual charges for power and 
repairs, or for cost of attendance. 

The annual charges against capital would then be r,J(1—z), 
where 7, is the new rate of expenses against the investment. 

The cost per article would be 


l—r) W 
| c,=r;l Ce: ant | 
compared with | 
q Wi ` 
N N’ 


where W, and W, are the relative wages of attendance. The 
saving per article or the difference between these two expres- 
sions is | 
l ` l 7 y 

W (rd —ryl rte) + x (W,— W3), 

and the total saving is | 
This expression furnishes a criterion of the advisability of 
using a machine of the new type, according to whether it 
gives a positive or negative result, when the proper values of 

17, t 2, Wi and W, are inserted. 

By a suitable modification of (19) a decision as to the advan- 
tage or disadvantage of scrapping the older machine in an 


existing factory can also be obtained. The comparison, in 
different circumstances, of the financial results due to the 
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relative amount of the machine oncosts and that of the labour 
charges, is an application of the economic principle called the 
Law of Substitution. As the name indicates, it generalises 
the selective processes, which the works manager employs in 
striving to attain minjmum total costs. Thus, when labour is 
plentiful and cheap, he uses it in preference to scrapping old 
machines and adopting more efficient designs. If labour is 
dear or selling prices of the products afe low, he reaches, 
sooner or later, the stage when he must substitute new labour 
saving devices, even if fresh capital has to be raised on onerous 
terms. To the reflective cost keeper, this principle of sub- 
stitution will afford valuable suggestions for dealing with other 
problems similar to those exemplified above. l 


How THE BFFKUIENCY OF PLANT IS AFFECTED BY INCREASING 
OUTPUT. 


Sometimes, as we have seen, the investigation deals with a 
static condition of the business. But it is seldom that static 
conditions are permanent, as most successful businesses 
exhibit growth, and therefore the problem must generally 
include the kinematic factor p,. 

Any change with a view to an improvement in the com- 
mercial efficiency of the plant, arising from the choice of the 
machine units, must obviously be made in advance of the 
increased output pN. When it appears desirable to replace 
or add machines, the older plant is usually fully loaded with 
exactly the output N, and consequently when the change is 
made there is for a time no saving, and indeed the article may 
cost more until the anticipated output begins to approximate 
to p,N. This can beseen at a glance from (19), for, if p;=1, 
or the output remains at N, the value of the expression for 
the saving will be negative. | : 

‘Thus, the evolution of efficiency in plant is marked by a 
series of steps at each of which the value drops below the best 
for a time, and then rises.. The phenomenon has often con- 
fused those who have to apply Kelvin’s law of efficiency of 
the plant employed in electric transmission. The primary 
statement of the law gives the best current density or rated 
output of a conductor for a snifirmly constant load. If the 
load increases with a growing business it will be necessary to 
add to the section of copper and, therefore, to the cable 
investment, but before doing so the best value of the current 
density in the existing cables will be higher than originally 
calculated, and this value should be used, if the consequent 
temperature rise will not damage the cables. The second or 
higher value of the current density is due to the presence of 
fixed elements in the cost of the cables other than the cost 
which varies with the copper conductors themselves ; and 
the annual cost of the energy losses must equal the annual 
charges against the total investment, and not that of. the 
copper alone, before it pays to add to the amount of the invest- 
ment in cables. Immediately the change is made, however, 
the combined efficiency of the whole of the cables will fall a 
little below its previous best value as we have noted above 
for machines in general. Intelligent anticipation in deter- 
mining the machine or plant factor of oncost is thus seen to be 
vital in an expanding business. When a machine is not run 
fully loaded, and there is no prospect of enhanced output,it 
becomes less simple to decide when its obsolescence or anti- 
quation involves scrapping. If the factory space is not too 
restricted it often pays to keep an old or inefficient machine 
for occasional special work. Obviously, if an output of N 
per annum is not reached there is no need to consider the 
relative efficiency of a possible output of p,N. 

In distributing the machine-hour expenses, the capital 
charges (interest, depreciation and repairs) are first calcu- 
lated upon the total working hours per annum. From these 
totals is found the rate per hour, and if the cost of power per 
hour is added the complete charge for the use of the machine 
is at once available for cost keeping. The time occupied in 
the operation is then the independent variable for this class 
of oncost, instead of the money value of the labour for the 
same period of time. 

The productivity p, of a machine, due to invention and de- 
velopment is little short of marvellous in many branches of 
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industry. It is generally true, however, that, for a definite 
design, apart from a new invention, there is a limit to the 
increase of p, relative to that of (1+-z)rI, in accordance with 
the law of diminishing productiveness. This circumstance 
determines the most efficient size of unit to provide for an 
increasing Gutput, and at the same time fixes the minimum 
ralue of the machine hour part of the shop charges. 


SUPERPOSITION OF THE WORKMAN’S PRODUCTIVITY ON THAT 
OF THE MACHINE. 


In arriving at the total cost of production, the effect of the 
worker's productivity p has to be superimposed on that of the 
machine. If the machine is fully automatic and runs full 
time there would seem to be little scope for the workman's 
personality to affect the final result, but if the workman is 
stimulated by participation in the result, improved outputs 
can usually be obtained even on highly developed automatic 
machines. Following this idea a French engineer has sug- 
gested a bonus for the machinist based on the number of 
revolutions (.V) of the machine, actually taken for a given 
piece of work, compared with the number N, calculated as 
suflicient for the normal operator. The basis of the bonus is 
then (V,—N)/N,, which replaces T—t/T in Rowan’s formula. 
This method of arriving at the bonus takes cognizance of the 
Saving in interest and in the power for driving the machine, 
as well as the saving in labour per article. | In simpler opera- 
tions such as in the foundry, the productivity p, may be 
brought up to a high value, if the plant and appliances are 
designed to suit a particular style of repetition casting. But 
independently of the plant the workman's productivity can 
still be utilised, and in the final result a premium system based 
on p may multiply considerably the saving due to the correct 
amount of investment in plant. Herein lies the essence of all 
successful systems of factory organisation (or ` reconstruction,” 
using the present popular expression) so far as the workman 
is concerned. His operations and environment must be 
planned, and his remuneration must be adjusted so that with 
the normal amount of muscular exertion he can and will pro- 
duce the maximum output in a given time. 


THE COMPONENTS OF PLANT ONCOST AND THEIR VARIATIONS. 


As the oncost per article attributable to the machine is a 
function of the capital cost Z. interest, depreciation and cost 
of power all included in r, and the productivity p,, or output 
p,N, it is possiblé mathematically to determine these variables 
so that the oncost and the direct wages of attendance have 
together a minimum‘value. The capable works manager is 
accustomed to solve the problem empirically, and his solution 
can be made approximately right by trial and error. 

The capital cost of a given type of productive machine 
generally conforms to a law expressed as 


I=A+9(p,), (20) 
where Z is the capital cost, pN the output in articles or opera- 
tions in a given time at full load, 9(V) a function of N, and A 
a constant quantity. Dividing by pX 

fF A op) 
PN PN PN’ l 
and replacing [/p,N by 2, or the capital required per unit of 
output, and ọ(N)/N by v, i 
. A 
= — +v. è TRE 5 k 
pyN S 
It will be recognised at once from (21) that the capital required 
per unit of output diminishes as the rated output increases. 
The formula (21), whose graph is a hyperbola, is characteristic* 
of the cost of machines such as steam and other engines and 
also of many workshop tools. ọ(N)/N or v is usually con- 


stant over considerable ranges of rated output, and thus (20) 
can be written 


(21) 


3 [=A+vNp,. 
Many practical circumstances modify the application of a 
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* See Paper by Mr. Oswald Wans, Inst. Mech. Eng. (“ The Engineer,” 
Oct., 1917.) 
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formula of this kind to the purchase and installation of 
machines. ` For example, it can seldom be guaranteed that a 
machine bought on this principle could be arranged to work 
constantly under full load. : . 

In fact, ordinary manufacturing processes hardly permit 
the confining of a shop, or even one machine, to one operation, 
and the quantity N` assumed as uniform is split up into many 
diverse operations of the same general type, whose annual 
quantities are Ni, V,, V3, &c. Machines cannot therefore be 
installed as single purpose units of large or unwieldy capacity 
solely with a view to their minimum capital cost, which 
depends on their running at full load on one standardised 
article. The risk of breakdown is also a potent inducement 
towards limiting the size of the unit of plant, apart from the 
difhculty of guaranteeing constant full load running through- 
There are some notable exceptions to this 
tendency to split up productive plant into units of moderate 
capacity. In electricity supply the product sold is the kilo- 
watt-hour, and, as each kilowatt-hour is absolutely uniform 
in qualitv compared with any other, the desirability or neces- 
sity does not arise of splitting up the plant into units capable 
of an output of uncertain quantities of different things or 
operations. Hence the size of electric generating sets tends 
steadily to increase, where a growing business justifies it, so 
that the capital cost per kilowatt and the corresponding 
charges per annum tend steadily to a minimum asymptotic 
value as shown in (21). Careful discrimination in the capital 
account for plant following the principles just outlined is, 
of course, reflected in the permanent oncosts of interest, 
depreciation and repairs. 

The output capacity of the unit of plant has also a direct 
bearing on the cost of driving power per article produced. 

The amount of power required follows a law analogous to 
that of the capital cost. 

One of the classical examples of this law is that stated by 
Willans for the consumption of steam in a given engine at 
varying loads, or 


S=A+4b.P (22). 


where S is the total pounds of steam per hour, P is the horse- 
power, and A and b are constants. This is the equation of 
the Willans line. : 

Alternatively 
ý S/P=A/P+b . (23) 
where S/P represents pounds of steam per horse-power hour. 

The hyperbolic form (23) indicates, of course, an increase 
of efficiency at high loads, and similarly the advantages offered 
by engines of greater rated output. ` We have already noted 
that the two modes of representing phenomena of this kind 
always give a linear equation (22) when dealing with aggregate 
\quantities, and an equation of the second degree (representing 
a hyperbola (23), when dealing with the corresponding rate 
per unit quantity considered. When the actual outputs are 
large relatively to the possible outputs the quantities of the 
type A/P or A/N, do not have much influence on the cost of 
power or the machine capital charges. In other words, the 
working part of the hyperbolic curve is practically a straight 
line, and it is therefore true that the items of the oncost repre- 
sented by r (where r also incorporates the cost of power) 
are directly proportional to the output p.N’, or the time required 
for the production of pıN articles or operations. Thus. it ìs 
quite consistent to distribute these charges on the various 
operations in direct propirtion to the times during which they 
occupy the machines (t). But if the rate per hour for the 
machinist (W,) is approximately the same on different machines 
and the capital invested per machine is fairly uniform the | 
charges mav equally well be divded in proportion to the money 
value of the wages paid in the time ¢ or Wot=Z, as we have 
already indicated. 


INDIRECT LABOUR AND OTHER ITEMS OF ONCOST. 


The treatment of the section of the oncost covering super- 
vision and indirect labour is much simpler. The amounts 
coming under this section can obviously be determined rela- 
tively to the direct labour, so that a minimum value for the 
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direct and indirect charges taken together is capable of attain- 
ment. Good supervision will facilitate the efforts of direct 
labour, and a plentiful supply of rough labour will avóid 
wasting skilled men on unsuitable work, so that there must 
exist a certain best ratio between the direct and the indirect 
labour. No general symbolic statement can be made of this 
problem as the data are too diverse, but for any given citcum- 
stances the problem considered as one of maxima and minima 
has a definite mathematical solution. This solution must be 
found by the light of experience, when not by calculation, if 
efficient operation of the workshop is to be ensured. It is 
apparent that the variations of the indirect labour oncost (Q,) 
also follow a law of the type 


Q:=B+9(L)=B+hL, 
where B and h are constants and Z is the corresponding money 


value of the direct labour. 
The quantity B is the irreducible minimum of this oncost Qi, 


however small the direct labour bill L should become. Within 
the customary limits of variation of Z in manufacturing 


“practice B is small in comparison, and thus Q, may be taken 


as directly proportional to Z or it may be distributed as a 
definite percentage of L. 

The remaining items of the oncost—heating, lighting and 
the cost of small tools and general shop stores, are expressible 
in a similar way in two parts. One of these parts is pro- 


portional to the direct labour L, and the other is the residuum, 


which would exist even if L became very small. In this 
case again within the working limits of the variations con- 
sidered the value of the oncost may be taken as directly 


proportional to the direct labour. Thus, except where circum 


stances specially demand the segregation of the machme hour 
costs, the standard method of allocating oncosts generally as 
a linear function of the direct labour is seen to be quite sound. 


(To be continued.) 


At a special meeting of the Institution of Electrical Engineers 
on Thursday, December 12th, the President, Mr. C. H. Wor- 
dingham, said an Admiralty Committee was considering the 
question of electric welding, and proposed to offer advice to 
the Government departments concerned as to the regulations 
that should be made to secure the safety of operators using 
electric welding, and the Committee wished to be fortified with 
the opinion of the industry generally as to the-regulations that 
should be made. 

The following Paper was then read by the author :— 


NOTES ON REGULATIONS FOR ARC WELDING.* 


By H. M., SAYERS, M.1.E.E. 


Electric arc welding has recently come into use for a variety of 
purposes and shows promise of extensive developments. The 
practice at present is mainly empirical. In view of the possibilities 
of its application to shipbuilding, one of the Admiralty Departments 
has set up an Electric Welding Research Committee, including .. 
number of unofficial members representing important interests 
who offered to render voluntary assistance in the development of 
eleetric welding. 

One of the points which has come before the Committee is the 
question of regulations in respect of (a) safety of operators, (b) con- 
ditions of supply; and it has been thought essential to have a 
discussion in order to get the views of members of the Institution 
Om these matters. 

The Home Office at present has made no regulations, but is 
keeping an eye on the processes, and the Board of Trade has no 
ræ gulations specifically dealing with welding. 

A very large and influential Research Committee has been formed 
im the United States. The Admiralty Committee has already drawn 
upo a skeleton form of regulations. This Paper is therefore brought 
fozrward to introduce a discussion. 


WELDING REGULATIONS. 
~ Necessary regulations are conveniently divided into two heads :— 


2. Regulations affecting the safety of operators and workers in 
their vicinivy. | i 
2. Regulations affecting the reliability and regulations of general 
sup ply systems. sei 
U~aking the first heading, there are two main points :— 
(a) Protection of operators and neighbouring workers from the 
effect of the radiations from the arc. 
(b) Protection from shock. : 

(a) Protection from radiation.—Under the first heading it is well 
known that the light from a naked arc has a serious effect upon the 
eyes and the skin. This is more serious with the iron arc than with 
the carbon. Arcs carrying several hundred amperes have to be 
reckoned with in considering protective appliances. 

More difficulty arises in such work as welding the hulls of ships 
than in factories, for the welders must work on stages; and most, 

perhaps, in repair werk, such as is carried on in marine and other 
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Notes öü Regulations for Arc Welding. 


boilers, ship spaces, &c. The object to be attained in every case is 
that arc radiations shall not reach the eyes or skin of either the 
operators or persons in the vicinity, except through screens which 
obstruct the injurious rays. Glass càn be obtained which is prac- 
tically opaque to the most injurious rays, and yet fairly transparent 
to ordinary light. Combinations of coloured glasses are also in use, 
which are fairly satisfactory. _ l 

There is no doubt a danger radius from an arc of given power, 


beyond which no screening is necessary in respect of eye and skin 


protection. But intense lights within the usual field of vision are 
objectionable in any working space. In repair work, especially in 
ship spaces, exigencies of time may require other workers to be 
employed close to the welders, and perhaps the only possible regula- 
tion would have to be in the general terms that efficient shielding 
from the arc must be employed in such cases. 


(b) Protection from shock.—The pressure across a welding arc is 
quite low. Both for direct and alternating-current arcs it is of the 
order of 25 to 30 volts, but on open circuit there is the full supply . 
pressure on the electrode. It is at this time that there is more 
danger of shock, and this may lead to accidents. l 

With direct current arcs there need be no danger if the supply 
conditions are properly adjusted ; 100 volts is the maximum supply 
pressure necessary either for carbon or for metallic electrodes, 
including steadying resistances, and 100 volts direct current will not 
make a man start or stumble. : : 

In the case of alternating-current welding the conditions are 
rather different ; whilst the actual arc voltage as shown by a volt- 
meter is quite low, 30-35 volts, practice shows that a considerably 
greater circuit voltage must be available. It must provisionally 
be accepted that at least 65 volts is needed for alternating-current 
welding. This pressure is capable under certain conditions of giving 
a severe shock. À 

A welder will normally wear a protecting gauntlet of leather: 
It may perhaps be necessary to lay down the rule that for alternating- 
current welding the gloves must be waterproof. It is suggested 
that the open circuit danger can be averted by a “no current ”’ 
circuit breaker in the circuit, which could be cut out by a pedal 
switch for the purpose of re-starting the arc. 

It is submitted that both for alternating-current and direct- 
current welding the work should always be earthed, or connected 
to the earthed pole of the supply circuit. 

It should be a rule that a proper hook or receptacle should be 
always provided for an electrode not in actual use, and should 
always be used. The flexible lead to the electrode must necessarily 
be somewhat heavy in copper section. The insulating covering 
must be strong and flexible. Armouring is scarcely admissible on 
account of weight and stiffness. 

The stendying resistances must be free from fire risk and acci- 
dental contact. and the same regulations as for other similar opera- 
tions should snftice. : 


Supriy REGULATIONS. 
The conditions of welding are not favourable for direct suppty 
from the mains of a supply. undertaking. The cases of alternating- 
current and direct-current supply differ materially. Where the 
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general supply from the mains is direct-current from 200 volts or 
over, it will pay the user to put in a converting set yielding the 
desired voltage. 

The case of occasional welding may need consideration. From 
the economical point of view it may pay the user to throw away 
75 per cent. of the energy in resistance rather than incur the cost 
of a converting set. It must be expected that the work will be 
earthed in many cases, and it is sugyvested that supply engineers 
should tolerate this with such reservations as to power to disconnect, 
for testing purposes, &c., as they think necessary to protect their 
systems. The Board of Trade regulations will need an exception 
to be made‘in the same sense. 

Where single welding units are installed, some such device as 
the © Langdon Davies” magnetic clutch between the motor and. 
generator is an added protection to the plant. 


ALTERNATING-CURRENT WELDING. 


Where the supply is given from a multiphase svstem, questions 
of ‘balancing arise. Obviously the simplest connection is to put 
the welding transformer across one phase. Where a number of 
welders are in use this is the simplest and most satisfactory connec- 
tion, the welders being equally divided between the phases. There 
is, of course, the probability that unequal numbers will be in simul- 
taneous use on the two phases, producing some unbalanced load. 

With three-phase distribution single-phase current can be taken 
from a three-phase transformer with its secondaries connected in 
a particular way. This connection gives currents largely out of 
phase in opposite senses in two of the windings, tending to un- 
balance the voltage and reducing the power factor. 

The whole question from the supply point of view is one of magni- 
tude of the effect, having regard to the relative proportions of the 
welding load and the general load supplied by the power or sub- 
station affected. The provision of condensers or other corrective 
devices on the lagging-current phase may be worth while in large 
lay-outs. . 


At the present stage it seems premature to make definite regula- 
tions. Supply undertakers would be sufficiently protected by the 
provision that for welding plants above a certain capacity, varying 
with local conditions, the method of converting the supply shall be 
subject to their approyal, which shall not be unreasonably withheld. 


DISCUSSION. 


Major J. CALDWELL, who was responsible for the idea of setting up the 
jCommittee, gave particulars of the position of electric welding experi- 
ments in the United States. Last year the Standards Committee of the 
American Institute of Electrical Engineers carried out investigations, 
in orderto stancardise spot welding. That Committee was transferred 
to the General Engineering Committee of the Council of National Defence. 
That Committee last spring obtained approval of a test specification for 
cast-iron chains 40 per cent. more severe than that for wrought-iron 
chains, and the first trial order for those cast-iron chains saved £10,000. 
Mr. H. M. Hobart, while attending meetings of the Standards Committee 
in London in November of last year, interested himself in electric welding 
developments here, and submitted a report on the subject to the U.S. 
authorities. He (Major Caldwell), on the invitation of the U.S. Shipping 
Board, visited America to explain the procedure adopted by the Ad- 
miralty relative to the use of electric welding at the factories and dock- 
yards where the arc process had been applied successfully. Prof. Adams, 
who was President elect of the American Institute of Electrical Engineers 
at that time, was granted four months’ leave from Harvard University 
and the Harvard (now Massachusetts) Institute of Technology, to devote 
himself to electric welding developments, and regular: meetings of the 
mid-winter session of the American Institute had been assigned to the 
subject. The U.S. Shipping Board had taken over the Electric Welding 
Committee of the Council of Defence, and it now included representatives 
covering the whole field of electric welding development in America. 
He (Major Caldwell) visited shipyards and meetings of shipbuilders, &c., 
at New York, Boston, Philadelphia and Baltimore. On all such occa- 
sions it was explained how the demand for oxy-acetylene gas in this 
country had so enormously increased during the war that electric arc 
welding was taken up as a sutstitute, and found superior in many cases. 
He cited many applications of electric welding here, including the cross- 
Channel barge, which was then being welded entirely by electric welding, 
and had been a success. He found that electric welding had been utilised 
largely in the several services in Amotzica, and the resistance system, 
including butt, spot and line welding had been used to a greater degree 
than in thiscountry for heavy parts. At Schenectady the Genosal Electric 
system was being used for welding three-ply lin. steel plates. At the 
Metropolitan Engineering Works, Brooklyn, 9} in. diameter shells were 
formed in two parts out of lin. plate, with a longitudinal seam butt- 
welded in one operation. The necessary pressure was effected by clectro- 
magnets. The circuit- breakers were set for 15.000 kw. Considerable use 
of arc welding by means of bare and flux-covered metal olec- 
trodes was limited to railway shops and welding of transformer tanks. 
Are welding by carbon electrodes was employed for minor earlier work 
at shipyards, and the flux-covered eleetrode made by the Quasi- 
Ate E’ectroce Co, in America was not at the time appreciated as much 
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as it deserved. The bare metal system of aro welding had obtained 
much success. especially in railroad shops. The Baitimore & Ohio had 
G00 electric welders, and the Grand Central also had a large number. 
No one method was universally adopted, but the bare metal electrode 
or the flux-covered electrode was used, dependent upon the conditions 
of eleztricitv supply. the equipment available and the strains to which 
the welded part would be exposed. Capt. Jessop, of the Navy Depart- 
ment, and Mr. Wilson, of the Erie Railroads, with the aid of skilled 
welders from the railway shops, carried out many electric welding repaira 
on the interned German vessels. 

Mr. C. R. Darcive, the chairman of the Committee, said tho Research 
Committee was trying to secure uniformity. Sometimes a weld was good 


-and sometimes defective, though carried out under the same eoncitions, 


That was why they were investizating with the iron are and considering 
the questions of current and voltage, the use of flux and so on. Spot 
welding had not been used in Britain to any great extent, and a good 
deal of pioneer work had still to be done. 

Mr. G. Scorr Bam said he was pleased that the Research Committee 
had come to the conclusion that precautions were necessary as regarded 
the operators. Mr. Savers had rightly pointed out that welding should 
come under an exemption. In the Home Office regulations it was 
exempted, with a proviso that such precautions as were neces sary should 
be taken. There should be reglulations for the safety of the operators 
and of workers in the vicinity, and in the interests of good supply. He 
agreed that 100 volts direct current were not dangerous, but he had 
found by experiments that he had not been able to let go of bare con- 
ductors at 40 volts alternating current. Electrode holders should have 
a handle which would prevent the hand from slipping on to the live metal. 
The handle should be made safe without the uve of gloves. Other parts 
of the circuit could be well protected. especially with one wire of the 
system earthed. When using alternating current the transform. r should 
be double wired. Those pointe were dealt with in his memorandum 
issued three years ago. In a case where a boy was killed by shock while 
assisting in the welding of a tank with current taken from one phate of a 
two-phase system. he (Mr. Ram) tried to reproduce the conditions, and 
with a high-resistance volt-meter could only get 60 volte toearth, which 
was probably what the boy received. With electric welding a mask or 
rcreen was necessary. ` 

Dr. W. RoseNHAIN said regulatione would be required as to how to 
weld and what to weld. With regard to the protection of the eves, he 
agreed that most of what Mr. Savers said regarding gelatine-filters would 
he applicable, but with the inten. e radiations of the are they would not 
retain their colour or absorptive properties long. Glasses had been 
developed which had special and ureful absorptive properties. The 
Committee of the Royal Society on Glase-makers’ Cataract found that the 
radiations from furnaces were injurious, not only as regarded the ultra- 
violet, but also long exposure to infra-red. Sir Wm. Crookes made a 
number of glasses, some of which could absorb a large proportion, if not 
the whole, of the ultra-violet and infra-red radiations without diminishing 
the visible light materially. It was desirable to diminish the visible 
light enough to make the watching of the arc tolerable and yet not so 
much as to make the surroundings invisible. : 

Prof. E. W. MarcuantT said the liability of people's eyes to injury 
differed enormously. He could look at a naked arc for a minute and 
suffer no ill effects, tut few people could do that, and the protection 
should be sufficient for the worst cases. The same thing held good with 
regard to shock. He made tests on a number of students. He found he 
could not give any shock to one—a black man. He (Prof. Marchant) 
had made tests on a motor-generator intended to operate in connection 
with electric welding of ships plates. In one case, with no resistance in 
the circuit, with a simple arc burning straight on the machine, the 
voltaye varied considerably with fluctuations of current. Another 
curve showed a similar record obtained with direct current, but with 
a reactance in series with the arc. It was evident from that a great 

advantage was gained by having a reactance in series with the arc, 
even with direct current. It steadied down any variations in current. 

Mr. L. J. STEELE said the light intensity, apart from the deleterious 
effects of the ultra-violet and infra-red rays, might be injurious. He 
had known men in the vicinity of the welders to be injured. An eminent 
opthalmic surgeon, who happened to be at Haslar. emphasised the, 
hecessity of protection against the light intensity. They had not been 
able to get glass sufficiently translucent to enable the work to be seen at 
the initial stage of welding. Theisochromatic screen used in photography 
had a gradation in depth of colour from one edge to the other. 
That principle might be adapted to welding. the operator looking through 
the transparent part at the top when starting the arc and afterwards 
moving the screen to the more opaque position. The hand screen would 
not be suitable when working on stages in shipyards, as the man must 
have one hand free. Making the flexible lead easily detachable from 
its socket might produce doubtful contact for the welding circuit, with 

bad effects on the welding. 

Mr. A. HENDERSON said it was important to screen not only the 
welder. but also the men in the vicinity. Alternating current was not 
suitable for ship work unless great precautions were taken against shock. 
A slight shock might cause a man to fall off the staging. Probably 
contingous current would be better for overhead work. 

Mr. J. Sepawick (Vickers, Ltd.) said he was glad the Committee wert 
investigating the matter of current and voltage. His-firm was prepared 
to spend about £20,000 on welding plant, and it would be disappointing 
if they and other firms who proposed to spend money on the development 
of electric welding could not get sufficient information from societies 
such as that as to the most desirable plant to purchase. His firm was 
committed now to put down plant for 60 volts and to use reactance coils 
in series with each welder. His firm had been fairly successful in welding 
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to bulkheads the brass screws used in suspending cables, which conserved 
the water-tightness and saved nine out of ten minutes, which would be 
occupied in drilling holes for the screws. 

Mr. J. H. Cott.is (Cammell, Laird & Co.) said his firm came to the con- 
-clusion that direct current was the proper thing, being safer than alter- 
nating current. He found 100 volts alternating current quite unsuitable 

for ship work, owing to danger of shock. The conditions under which 
the men worked difiered so much that it seemed impossible to make 
a general regulation to suit all cases. 

Mr. H. W. Boswortu said in nine cases out of ten the supply would be 
taken from a three-wire system, and unless you were permitted to take 
it from one side of the supply it would be impossible to take it from the 
mains at all if you had toearth the arc. In the case of a few supplies at a 
lower voltage, it was possible to work direct from the mains. It was 
easy to find out the hours of welding per year, and see whether it was 
justifiable to put in a motor-generator. Taking current at ld. per unit 
‘@ motor-generator was justified with 500 volts supply for anything more 
than 72 hours of work per year; with 440 volts, 102 hours; 220 volts, 
282 hours. With 110 volts, 2,470 hours of work were necessary to justify 
putting in a motor-generator. Motor-generator sets of the reducer type 
-could not be used on.a three-wire supply with an earthed neutral, and 
they were unsuitable to any system where the voltage was above 2C0, 
unless one pole of the supply were earthed. He had seen a Government 
specification for welding plant which specified that a circuit- breaker 
must be provided on one pole and a fuse on the other. It was safer to 
have both on one pole, the fuse merely acting as a stand-by, and it should 
also be specified that the generator shall te earthed at the negative 
terminal. 

Mr. H. Bevan Swirt said the author had stated that the metallic arc 
was more serious in its effect than the carbon arc. He had found the 
weverse to be the case. The question of the arc voltage and its relative 
value to line voltage was largely a question of the permissible limit in the 
rise of the current on the short-circuiting of the electrode. With 100 
volta—1.e., 25 across the arc and 75 across the resistance—there was a 
25 per cent. rise when the electrode was short-circuited. ‘'he 75 velts 
drop across the resistance showed there was a serious C?R loss. It wasa 
good law to have about the same amount of energy used in the resis- 
tance as consumption in the arc. 

Mr. H. S. MARQUAND said it would be difficult to make hard and fast 
rules with regard to arc welding, and in practice it was difficult to carry 
them out. The difficulty was to eliminate the curious element in the 
workmen and the public. All that could be done was to warn people, 
and to limit the voltage to guard against shock. The light rays spread 
very much, and some men would deliberately gaze at the light. It was 
advisable to use a certain amount of inductance in the circuit, even with 
direct current. It had a good steadying eftect on the arc. 
like to see a firm step made in the direction of regulating what welding 
should be done and under what circumstances and what ability the 
ie should have. Loss of life might result from passing imperfect 
welds. 

Mr. C. C. PATERSON said it was difficult to get a screen which would 
‘enable the man to see the weld and the arc, and also his surroundings. 
It might be possible to devise some sort of screen with which, by lifting 
his head a little, he could see the work. The same difficulty had arisen 
in searchlight work. 

Dr. PATTERSON (Swan, Hunter & Wigham Richardson) said he took 
exception to the statement that his firm ran their own workmen's com- 
pensation department. Firms who did not do that insured their men 
with outside eompanies. His experience was that men did not care for 
regulations. He had heard electric welding condemned because of 
rotten jobs that had been done in the past, but he saw no reason why 
the time should not come very shortly when the iron are process should 
not be applicable to a great number of jobs, and the electrical engineers 
should sce that they got the right kind of plant and the best advice. . 

Mr. J. CRICHTON said he had been connected with electric and acetylene 
welding some years, and there had only been one accident, and that a slight 
one. All the same, it was clear.to him now that steps must be taken. 
The workman must be taken care of in tho employer's interest, if not in 
his own. In his case it was, entirely direct-current work, mostly with 
25 volts, which was sufficient as a rule, though in some cases they went to 
75 volts. He found welders in munition works in cubicles, but that could 


not be done in ship work. They often had to screen welders to keep » 


the cold air off the work, and that should also protect those in the vicinity 
from the rays. 
Mr. C. FARADAY Proctor said he had found some men were not 
Ainjured by 100 volts alternating current, and some stood even higher 
voltage. It might be possible to choose men who would be unaffected 
exce pt by very high currents. 
Mr. W. R. Cooper said the capacity to stand shocks depended on the 
state of the individual (such as moisture on the skin), in addition to 
individual characteristics. With regard to the intensity of the light, that 
was largely a question of the adaptation of the eye. If the immediate 
neigh bourhood of the work could be brilliantly illuminated (¢.¢., by white- 
washing the metal and illuminating locally by half-watt lamps) it might 
be possible for the operatives to sce the work before starting the weld 
and without interfering with the glasses. 
Mr. B. LAKEMAN suggested that apparatus, especially the electrode 
handle, should be foolproof.. There might be a spring switch which 


would energise a coil breaking the circuit when the electrode was laid | 


down. 

Mr. A. E. Gort said he had had painful experiences with the stray light 
from the welding are. On one occasion there was a welding are abcut 
two yards behind him, He was in the vicinity of a wall painted green, 
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but just on the border of the green where the wall was lime washed. It 
was about sis hours after seeing the light that he felt the effects. It 
seemed to show that the rays were dispersed, outraging all the laws of 
reflection. Walls must be coloured. with green or other absorbing 
colour. In considering the earthing of the arc, it was necessary, with 
certain classes of work, that there should be a definite polarity. If a 
carbon and mild steel were used, the arc must be positive and the carbons 
negative. The difference caused by reversing the polarity was remark- 
able. If doing lead work, the polarity must be reversed. lf both jobs 


” had to be done simultancously, one would have to be taken off the 


centre wire of one side and the other off the other side. He had a 
record of a man killed by 60 volts, whereas another man could stand 
2,000 volts. 

Mr. W. H. Smitu (Messrs. Fry's) called attention to the necessity of 
welders having fireproof clothing. He could weld for several hours 
without ill efiects, but if he passed where another man was welding he 
was affected. 

Mr. J. T. HussBanp said he was a boiler maker. He was chiefly con- 
cerned about the safety of the men. The men sometimes got hold of the 
wrong part of the electrode in picking it up. That would not have 
happened if they had suitable glasses. There was room for improvement 
in the handle of the electrode, and the protection of glasses. If proper 
regulations were issued for their protection he thought the men would 
be willing to do their hit in using the apparatus. 

The AUTHOR, replying to the discussion, said he had had the same 
experience as Mr. Gott—catching the rays from the are and not knowing 
there was anything the matter with him until hours afterwards. It was 
difficult to lay down regulations for working in ships and confined places, 
but it was necessary to have precautions everywhere. A man must take 
precautions against getting his clothing on fire, according to the con- 
ditions under which he was working. He agreed with Mr. Ram as to 
danger with alternating current of 100 volts. Regulations must be made 
for the weaker people. He was aware that the dye bleached out of the 
gelatine films, but they could be renewed. The question was what was 
the most efficient light in reference to the amount of energy in the 
radiation. The light which was most efficient as regarded &bsorption 
would come the nedrest to the required conditions of seeing the surround- 
ings and the arc.. E4 l : 


Water-Power in Canada. 


According to an article by Mr. K. H. Smith in the ‘‘ Canadian Elec- 
trical News,” investigations by the Nova Scotia Water Power Commission 
in co-operation with the Dominion Water Power Branch have revealed 
power sites with a total 24-hour capacity at all seasons of the year of about 
100,000 n.r.` Maximum advantage of all these sites may be secured due 
to the large storage reservoirs at each site. Under such conditions, the 
installation warranted for the sites in question for ordinary commercial 
purposes would be from two to three times the 24-hour capacity given. 
A number of rivers on which power sites of considerable magnitude are 
known to exist have not yet been investigated. At its last session the 
Government of Nova Scotia passed a Water Power Act designed to place 
the local government in control of all water-powers, with a view to 
removing as far as possible legal obstacles and facilitating water- power 
development. Itisexpected that regulations, worked out in co-operation 
with other parts of Canada, will be madeoperative at an early date. 

During the past summer a water-power commission, consisting of 
C. O. Foss (chairman), B. M. Hill and W. E. McMullen (secretary). was 
organised in New Brunswick. This commission entered into a co-opera- 
tive arrangement with the Dominion Water Power Branch, Interior 
Department, Ottawa, similar to that in operation in Nova Scotia. Atten- 
tion is being concentrated in New Brunswick on hydrometric work. 
Although active work was not begun until August, 10 gauging stations 
had been established up to the end of September, and about 20 current 
meter measurements made. - Itisconsidered that these stations, with one 
or two others to be established, and those now or formerly maintained 
by the United States Geological Survey, will give fairly satisfactory 
run-off data for all parts of the province. r 

The® has been very little actual water-power development in the 
Maritime provinces recently. In Nova Scotia a water-power plant 
supplying the town at Oxford has been improved and enlarged, including 
the construction of a steam reserve plant to utilise mill waste near at 
hand. The village of Lawrencetown, Annapolis County, is installing a 
water- power plant on the Annapolis River to replace a steam generating 
plant, the cost of operating which was found prohibitive. The town of 
Annapolis Royal has also made a start towards increasing the storage 
capacity of their municipal water-power plant. Middleton recently 
erected a water- power plant about 3 miles from the town to réplace a gas- 
producer generating station. In addition to its former lighting load, 
the town is now supplying industrial power. In New Brunswick a small 
water- power development was completed some months ago to supply 
lighting’and industrial power in small amounts for the towns of Rexton 
and Richibucto. At present a 2,000 kw. hydro-electric station is being 
built on the Madawaska river at Edmundston. This devclopment is 
intended to supply power for a largo sulphite mill. In general, it may 
be said that never before in the Maritime provinces were so many major 
power projects under consideration, and it seems probable that consider- 
able development will take place at the first favourable opportunity. 
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Psychology in the Works. 


At one time psychology was regarded as a doubtful kind 
of science andon: which had better be avoided rather than 
cultivated. Probably this was due to the fact that the 
term has often been used vaguely. For example, 1 ews- 
papers refer from time to time to the “ psychology ” of the 
Germans, when thev really mean the mental attitude of the 
Germans. Further, many people regard psychology as 
something akin to psychic phenomena. Modern psy- 
chology, however, is quite a precise line of investigation, 
and deals, for example, with such questions as fatigue on 
an experimental basis. Thus it is becoming a subject which 
is not merely interesting, but of considerable importance. 

The subject of fatigue may be considered from two points 
of view. Firstly, it may be investigated experimentally to 
determine when fatigue in any kind of work becomes 
serious and leads to practical inefficiency. Secondly, the 
operations in any process may be investigated in order to 
see whether they can be so modified as to reduce the amount 
of fatigue. This part of the subject is often called “ motion 
study,” and has received more attention in the United States 
than in Great Britain. For this purpose the chronocycle- 
graph has been employed, and consists essentially in the 
attachment of an electric lamp to the moving limb, so that 
its movements can be recorded photographically. Labour 
in this country has looked upon such methods as being 
undesirable, and merely as a means of speeding-up the 
worker. There is no reason, however, to regard such 
investigations from this point of view, because if the move- 
ments can be modified so as to lead to less fatigue it is 
obviously ‘better for the worker as well as for his work. 
In this connection it must be remembered that unnecessary 
movements are merely work that is unproductive. High 
wages are rendered possible only by high productivity; 
that is, by increasing the value of the raw material through 
the labour expended theron. Unnecessary movements 
not merely add to the fatigue of the worker, but they 
lower the productivity, and thus a lower limit is set on the 
wages that may be paid than would otherwise be the case. 

An ‘interesting little book* has appeared recently by 
Dr. C. S. Myers dealing with this subject. We cannot go 
into the exact methods that are adopted in such investi- 
gations. It is sufficient to say that they give a means of 
determining fatigue, and enable the investigator to decide 
whether better results are obtainable by changing the mode 
of working, or possibly the worker. Several interesting 
examples are given of what may be called the increase in 
efficiency of the human machine by working it on the most 
economical load. For example, in shovelling it is fairly 
obvious that if a very small shovel is used the output will 
be poor; and, equally, if a very large shovel is employed 
fully loaded the output may again be pocr. Between these 
two extremes, however, there is some weight which is the 
best, and this has been found to be 21 lb. Consequently, 
shovels have been made of different capacities for different 
materials, so that the fully loaded weight in every case is 
about 21 lb. The results so obtained have been remarkable. 


*“ Present Day Applications of Psychology, with Special Reference 


to Industry, Education and Nervous Breakdown,” by C. S Myers. 


(London. Methuen & Co.), ls. net. 
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The average amount shovelled daily rose by nearly 270 per 
cent., so that 150 men were able to carry out work pre- 
viously performed by 500 men. Moreover, the average 
earnings of the shovellers increased by 60 per cent., and the 
cost to the management was reduced by 50 per cent. 

One of the methods of investigation that is followed is 
‘that known as the “ reaction time,” which is the time taken 
for the required response to be made by the individual. 
By this method the girls in a bicycle ball factory were tested 
as to their suitability for inspécting balls for flaws. This 
Work requires good powers of observation and quick reac- 
tion. By employing only the most suitable workers, it was 
found that 35 could do work which had previously been 
carried out by 120, and the hours of work were reduced 
from 103 to &$ hours per day, with two days’ holiday per 
month, and their wages were increased by nearly 100 per 
cent. Moreover, the accuracy of the work was increased by 
two-thirds, and there was a large decrease in the cost of 
production of the balls. This shows the great importance 
of employing individuals at work for which thev are really 
fitted. It is interesting to note that some of the most 
intelligent, industrious and honest of the girls were found 
unsuited to this work, and were transferred to a more 
suitable occupation. Thus the square pegs in round holes 
were discovered. 


Another point that has been brought out by such investi- 
gations is the necessity for periods of rest at stated intervals. 


if the best results are to be obtained. An unbroken moming 
or afternoon’s work of four or more hours is economically 
unsound, so that the systematic introduction of rest pauses 
will often lead to a great improvement in the quantity and 
quality of work. This point is illustrated in a competition 
between two companies engaged in trench digging. The 
officer of one divided his company into three sections, of 
which each worked successively for five minutes and rested 
for 10 minutes. The officer of the second company allowed 
his men to work uninterruptedly until their condition 
demanded a rest. The result was an easy win for the com- 
pany which worked with systematic rests of 10 minutes. 
Apart from the little volume before us, which also deals 


_ with other forms of psychological investigations having no 


bearing on works management, it would be well for engineers 
to bear in mind the various memoranda issued by the Health 
of Munition Workers Committee, and to read the valuable 
Report by Dr. A. F. STANLEY KEnT, which was issued by the 
Home Office in 1916, and which deals with the investigation 
of industrial fatigue by physiological methods. In this 
Report the great importance of rest is emphasised. It is 
shown that overtime, when performed by tired workers, 
results in an amount of fatigue out of all proportion to the 
length and severity of the labour; and it must bøg remem- 
bered that fatigue is cumulative in its effect. Similarly, 
night work is by no means as efficient as day work, although 
workers become accustomed to it. The effect of the length 
of day on output is shown by an interesting example of a 
yarn winder, who of her own free will worked a short day 
rather than a long one, avoiding work before breakfast and 
overtime. In this work it must be remembered that piece 
rates prevail. Although she worked a shorter day (eight 
hours instead of twelve), her output was greater than those 
of her fellow-workers who worked the longer day. In other 
words, the greater rate which was possible in the shorter 
day more than compensated for the loss of time. 

Such investigations are of the greatest importance to 
engineers who wish to obtain the highest efficiency from 
their workers, for they point the way, not merely to high 
efficiengv, but to a realisation of those conditions which are 
essential to the well-being of the country. 


Reviews. 
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Electric Motors and Control Systems. By A. T. Dover. 
(London: Sir Isaac Pitman & Sons, Ltd.) Pp. xvi.+372. 16s. net. 


It is very unfortunate that such a title as the above should 
have been chosen for this book. It is entirely misleading, in 
that it gives quite an erroneous impression of the contents. 
It implies that all kinds of electric motors and controllers are 
dealt with, so that all engineers interested in motors might 
be attracted by it. Actually it is a book for the specialist, 
being ` a treatise on electric traction motors and their control,” 
as the sub-title reveals. 

In the words of the preface, “ This book is an amplification 
of a portion of the author's work on ‘ Electric Traction.’ It 
treats of the principles and special features connected with 
the application of electric motors to electric traction on 
tramways and railways.” It is written more especialty for 
the advanced engineering student, and the author appears to 
have fulfilled his ‘object very well. 

The first chapter gives general considerations conceining the 
selection of tiaction motors. It enumerates the various 
services met with and deals with the power and energy re- 
quired. This chapter might, perhaps, be slightly fuller. For 
instance, in the familiar formula connecting force, mass and 
acceleration, a strange constant of 1-47 appears, and it will 
probably take the student some time to discover that this 1s 
due to the acceleration being expressed i in miles per hour per 
second. ~ 

Chapter II. deals with continuous-current traction motors, 
14 pages being given to electrical design and 35 to con- 
structional details. There are, perhaps, too many reproduc- 
tions of photographs, but it is convenient to find four such 
reproductions on one double page, so that they can be easily 
compared. The following statement is rather misleading : 
“In tramway motors it is possible to obtain several ratings 
from a given size of frame by varying the number of turns in 
the armature coils.” The student might think this was a 
peculiarity of tramway motors, instead of applying to any 
motor whatever. 

Chapter III. is on single-phase motors, and the theoretical 
treatment of the various types is developed on similar lines to 
that in Dr. 8. P. Smith’s Paper before the Institution of Civil 
Engineers.* The wording in parts is somewhat loose, as may 
be seen from the following example: “ Thus the circulating 
currents are not only detrimental to commutation, but they 


result in (1) a reduction of the output, (2) an increase in the © 


losses, (3) a reduced efficiency, and (4) an improvement in the 
power-factor. It is necessary, therefore, to consider what 


methods are available for reducing the circulating currents to 


a minimum.” This seems to imply that an improvement in 
the power-factor is to be avoided. 

Chapter IV. on polyphase induction motors is noteworthy 
in that pole-changing devices are treated very fully. 

Chapter V. is on testing and the last five chapters deal with 
controllers and control systems. These last chaptéis occupy 
about half the book and are very full. Numerous examples of 
modern practice are gizen, arranged in logical sequence. Letter- 
ing on reproduced photographs does not conduce to clearness, 
but on the whole the diagrams can be easily followed. 

An appendix gives the Standardisation Rules of the American 
I... relating to railway motors, and there follow 48 examples 
which include questions set at some of the principal examina- 
tions. 

On the whole the book fulfils its purpose admirably, but no 
doubt it will be revised thoroughly if a second edition is found 
necessary. 

R. G. JAKEMAN. 
‘Practical Costing. By A. H. Grepami. (London: The Gledhill- 
Brook Time Recorders, Ltd.) Pp. 72. 3s. net. 

During recent years there has been a growing appreciation 
of the need for efficiency in the management of industrial 

* ‘‘The Use of Single-Phase Commutator Motors for Electric Traction 


on Long-distance Railways.” “ Proceedings” I.C.E., Vol. CXC., 
Session 191 12, Part iv. i 
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organisations, and the rule-of-thumb and often wasteful 
methods of the past are giving way to systematic and 
orderly attention to every factor that affects economic 
production. 

A reliable record and analysis of costs is the chart by which 
the manager is guided, and in order to rightly and rapidly 
diagnose accounts and detect wasteful expenditure an effective 
svstem of costing is of paramount importance. Further, it is 
important that such a system should be arranged so as to yield 
the maximum detailed information with a minimum amount 
of clerical labour and expense. 

In the system outlined by Mr. A. H. Gledhill in his little book 

n “ Practical Costing,” this principle is consistently adhered 
to. The subject is treated on the basis of “ time spent on the 
job,” and full consideration is given to the methods whereby 
this time is properly recorded. The means advocated by Mr. 
Gledhill is that of the “ Gledhill-Braok Time Recorder,” and 
one of the objects of the book is to explain the advantages and 
method of operation of the almost automatic system for which 
he is responsible, comprising a time recorder containing a 
cleckwork mechanism adapted to handling and recording 
mechanically the variety of records involved by his system. 

Useful information on first principles of costing is introduced 
between pages of illustrations of record cards, such, for in- 
stance, as the routine necessary to start a job, time records, 
labour costs, stores, overhead manufacturing expenses, &c. 
So varied are these subjects that it is to be regretted that no 
index or even a table of contents has been included in the 
book. 

The object of the author is apparently to place before those 
interested a system of costing which must be accepted in its 
entirety, a system which calls for spettal appliances. . At the 
same time the book cont.ins in a concise form information 


which cannot fail to be of value to all interested in works 


costing, and especially to those who are endeavouring to acquire 
a fundamental grasp of the subject before undertaking the study 
of the more extensive works on the subject. 


A. P. M. F. 


Present Day Applications of Paychology, with Special Refers 
ence to Industry Education and Nervous Breakdown, 
By C. S. Myers, F.R.S. (London: Methuen & Company.) Pp. 47. 
Is. net. : 


We deal with this book in our Leading Article. 


The Duplex Balance for Underground 
Telegraph Circuits, 


By M. G. SIMPSON, 

Underground telegraph cables are usually of iodeto 
length, not generally exceeding 200 or 300 miles, and possess 
such high insulation and so small an inductance and absorp- 
tion that the rise and fall of current is not appreciably affected 
by these properties and for practical purposes the cables 
may be treated as circuits possessing only resistance and 
capacity. 

The condition for successful duplex, working is that the 
sending currents produced by the sudden application of a 
battery voltage to the cable and to the artificial line shall be 
Now it canbe shown by the methods explained by 
Dr. H. W. Malcolm in his book “ The Theory of the Submarine 
Telegraph and Telephone Cable,” that the sending current 
in a cable of l length miles, resistance R ohms per mile, capacity 
K farads per, mile and with the receiving end earthed through 
apparatus of resistance R, ohms, when a battery voltage E is 
suddenly apphed, is given by the expression 

E 2E(1+4?r?) 2t 
C=RIFR, 4 RUHA 4422 ° 


„(0 


‚where A is written for Er and x is to be found from the equa- 


tion tan r=— Ár, 
and it is required to provide an artificial line in which the 
sending current shall have the same value. 


F 
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Let the artificial line be built up of condensers and resis- 
tances thus :— | 


If one side of such an “Brrangement be earthed and a battery 
voltage Æ be suddenly applied to the other, the sending 
current will be the sum of the currents in each of the separate 
branches, and therefore 


E E t 
-= a eG, 
~ Rl R, a € e e e . e e e e e (2) 


5 
This expression is of the same form as that given above for 
the sending current C, in the cable, and C, will be identically 
equal to C’, provided that 
PIE. +A+ Ac? 
~ 2(14-A2r?) 


C’, 


eo. A e a 


and 
(144A?) 
(ae ee ! ° . . . . ° e . . 
Ay (4) 
from which the proper values of rifo .... and kj kge... 


can be calculated by substitution of the successive roots of z 
given by the equation | 
| tan r=—Aps. 

As an example, consider the case of an underground telegraph 


cable of length 250 miles, resistance 5:8 ohms per mile, capacity 
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0-1 microfarads per mile and with receiving instruments of 
250 ohms resistance, whence 


Rt= 1450 ohms, 
25 

l= — far 
K 168 arads, 
— 250 
~ 1450 
ris to be found from the roots of the equation 

tan r=—0-1722 x, 

which may be done approxinately by graphic methods and 
more exactly by tables of tangents. | 


The first three roots, which in this case are all that are 
necessary, are 


E 4 —0-1722, 


£,=2:-705, 

T =5:522, 

T, =8:455, 
and by substitution of these values in (3) and (4) we obtain 
the following values to be given to the condensers and re- 
sistances in the artificial line :— 
r,=828 ohms, k,=7-5 microfarads, 
Ta=790 ohms, k,=1-5 microfarads, 
r3=165 ohms, k,=0-5 microfarads. 


The same formula can be applied in the case of an overhead 
line, but such a line, being exposed to the vagaries of the 
climate the balance will not be so stable. j 

For an overhead line of 450 lb. per mile iron wire of length 
200 miles, resistance 11-8 ohms per mile, capacity 0-016 micro- 
farads per mile and with receiving instruments of 250 ohms 
resistance, the formula gives the following values for the 
resistances and condensers of the artificial line :— 

R1 -+ R, =2610 ohms, 
rı =1296 ohms, 
Ta =1272 ohms, 
k,=0-72 microfarads, 
k,=0:14 microfarads. 


Carbon Brushes: Considered in Relation to the 
Design and Operation of Electrical Machinery.’ 


By P. HUNTER-BROWN. 


The expression “‘ carbon brush ” is used to include brushes made 
of carbon and/or graphit¢, with or without the addition of various 


- metals. Carbon renders it a peculiarly suitable material for dynamo 


- between the fixed and rotating parts of a machine. 


brushes. It withstands high temperatures, is a reasonably good 
conductor of heat and electricity, and is not unduly abrasive ; its 
“contact drop ” is suffi ient to render possible a fixed brush position 
without causing excessive loss. A demand is not infrequently made 
for a universal brush, or at most two qualities which will meet every 
case of commutating work, with a third quality for slip-rings. 
The requirements of modern machines, however, are too diverse 
and too exacting for such a thing to be practicable. 
The function of a slip-ring brush is to maintain uninterrupted 
contact with the slip-ring, thus affording a means of passing current 
In commu- 
tating machines the brushes, besides having to perform the mechan- 
ical function of completing the electrical circuit, assist in effecting 
commutation. The adoption of commutating poles has reduced 
this duty but kas not eliminated it, chiefly because the commu- 
tating flux is correct at one value of load only, and the contact 
resistance of the brush is neceseary to limit the short-circuit currents 
at other loads. Commutating poles are also fitted with a view to 
obtaining the maximum output per pound of material used. The 
armature ampere-bars per centimetre of circumference are thus 


increased and commutators are reduced in dimensions, and the num- - 


ber of segments may be less. This raises the total reactance voltage 
and increases the voltage persegment. Under large fluctuations of load 
a flash over may therefore occur. This is not, directly a brush trouble, 
but it limits the choice of grade, as a mere trace of dust may provide 
the slight assistance necessary to cause the flash-over. The wide 


* Abstract of Paper read before the Institution of Electrical Engineers, 


adoption of 50- and 60-period rotary converters also produces 
difficulties inherently connected with the high frequency, and low- 
voltage aero dynamos and magnetos have brought in their train 
their own particular brush probelms, demanding special grades of 
brushes. 

To secure satisfactory operation, the problem may be stated 
thus :— l 

(a) In the case of slip-rings the brushes must maintain uninter- 
rupted contact with the rings and carry the current with minimum 
frictional and electrical losses. Distribution of cyrrent between 
the various brushes must be sufficiently uniform to prevent local 
heating. and the rate of wear of both rings and brushes must be kept 
within reasonable limits. 

(b) In the case of commutating machines the brush, instead of 
running on a smooth continuous homogeneous surface, must run 
satisfactorily on a composite surface consisting of narrow copper 
strips separated by mica or a'r spaces. The brushes must accort- 
ingly possess the desirable commutating characteristics necessary 
to give assistance in this direction, and must be capable of with- 
standing the unequal distribution of current which inevitably occus 
in each individual brush 


PROPERTIES OF CARBON BRUSHES) 


In this Paper the word “collector” is used as a common ferm 
to denote either commutator or slip-rings. By “ positive brush 
is meant the one by which the current passes to the collector. ani 
‘by “ positive ring ” is meant the ring under the positive brush. 

Specifice Resistance.—The resistance of graphite and „carbon 
grades varies from a minimum of about 0:0003 ohm per inch cu 
to a maximum of about 0-0030 ohm per inch cube ascording to the 
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preportion of graphite, &c. Even taking the highest of these 
figures, the actual loss due to the resistance of the brush is only 
about 10 per cent. to 15 peg cent. of the loss caused by friction and 
contact resistance. Specific resistance has a much smaller influence 
in determining the carrying capacity of a brush than the contact 
drop, coefficient of friction, and thermal conductivity of the materiel. 
A small added proportion of copper increases the resistance, though 
beneficial otherwise. The specific resistence may be reduced to 
about 0000005 ohm per inch cube, there being still sufficient graphite 
in the brush to have e marked lubricating effect. 
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Fic. 1.—CoEFFICIENT OF FRICTION AND CONTACT DROP aT 40 AMPERES 


z PER SQUARE INCH OF A PURE GRAPHITE BRUSH. PRESSURE 2 LB. 
PER SQUARE INCH. 


F Frictton.—A low coefficient of friction is of vital importance 
with the high peripheral speeds of modern machines, ‘vhich some- 
times approach 10,000 ft. per minute. High friction may lead to 
chattering of the brush, chipping at the contact surface and, breakage 
ef flexible conductors. An imperfect contact between brush and 
collector may produce destructive sparking, and at least increases 
the contact drop. The coefficient of friction (u) is influenced by 
the brush material, the composition of the collector, the condition 
«of the surface of the latter, the pressure on the brush, the peripheral 
wepeed, and the condition of the atmosphere. In the author's 
experience no temperature variations are likely to affect the co- 
eefficient of friction, except in the case of a carbon brush heated at 
she contact surface to the glowing point. The local heating may 
Mbe so intense as to graphitize the surface partially. This, however, 
‘Ms an altogether abnormal condition of operation. 

The passage of current through a brush alters the nature of its 
contact surface and thus affects the friction. Samples for test 
should therefore be bedded with current flowing, and the test proper 
should continue for not less than three days with the machine 


running night and day. This gives the brush time to settle down. - 


The effect of a variation in the pressure applied to the brush is very 
marked. If the pressure is increased from, say, 2 lb. to 4 lb. per 
square inch the friction loss is very much more than doubled. The 
explanation of this apparent increase in the coefficient of friction 
(which may be anything from 10 per cent. to 100 per cent.) is not 
obvious but may be due perhaps to some. kind of suction effect. 
It seems reasonable to suppose that this effect would be more likely 
to be produce with a heavy mechanical pressure than with a light 
one. The suction effect is more particularly in evidence with 
brushes that have developed a highly glazed surface, and it has even 


been observed on a commutator with recessed mica. In practice 


ats Occurrence is largely checked by vibration. 

The coefficient of friction falls with an increase of peripheral 
‘speed. Fig. l shows an instance in which the effect of speed varia- 
tion upon the coefficient of friction is very great. The decrease of u 
with increasing speeds is probably due to a film of air between the 
brush and collector. Extraordinarily steep u gurves are occasion- 
ally obtained in the laboratory. The primary object of laboratory 
friction tests is to obtain correct relative values between different 
grades. In ordinary working, less favourable conditions may obtain 
and the friction loss may therefore be higher. 


Contact Drop.—The contact dropofacopper gauze brush is of the 
order of 0-2 volt. With a carbon brush this is increased some4or 5 
times, and from the efficiency point of view the carbon brush is at 
a disadvantage -in this respect. On the other hand, this contact 
drop is the most valuable property a carbon brush possesses, con- 
stituting the whole secret of success in natural commutation. The 
voltege drop at the contact,remains constant over a wide current 


range; there is for each quality of brush a critical value below 
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‘able current was found to be 0-7 volt. 


.of @ pure graphite. brush at various speeds. 


Onl 


which no current at all will flow. For a carbon brush containing 
no graphite, the minimum total voltage that will pass any measur- 
This was an abrupt rise in 
contact drop at 20 amperes. Between 20 and 60 amperes per 
square inch (the working range of this brush) it rose only a further 
0-6 volt. ‘Over a range of 2,000 to 5,000 ft. per minute the contact 
drop was practicelly unaffected by the collector speed. An ex- 
ceptional case is depicted in Fig. 1, showing the coefficient of friction 
The curve is so. steep 
and the value of u so low at the highest speeds as to suggest the air- 
film explanation mentioned above. Contact-drop readings were 
taken at the same time as the friction readings and these also are 


plotted. A large increase occurs in the contact drop as the speed 


approaches the maximum, egain suggesting the presence of en 
air-film. 

Increase in temperature causes a reduction in contact drop, but 
the extent is difficult to determine, because the increase in tem- 
perature accelerates oxidation of the collector. Starting with per- 
fectly clean rings, a drop of about 20 per cent. usually occurs shortly 
after switching on. The contact drop then rises much above the 
original value. On cooling egain, the behaviour is uncertain, but 
the contact drop does not return to anything approaching the 
originel value. The behaviour of graphite brushes is more con- 
sistent than that of carbon. . 

In actuel practice considering the combined effects of an increase 
of temperature per second and the resulting oxidation, it seems highly 
improbable that any large reduction in contact drop occurs, other- 
wise we should have a condition of instability, since the contact 
resistance forms such a large proportion of the entire brush resis- 
tance. The contact drop is very definitely affected by the amount 
of pressure applied to the brush. 

Thermal Conductivity.—Relatively very large amounts of heat are 
generated in very small volumes of material, and unless the heat 
escapes rapidly a destructive temperature rise is the result. Consider 
the losses occurring in a carbon brush 2 in. x 1} in. x } in., assuming 
thet the technical data referring to the grade in question are as 
follows :— 

Specific resistance ..................06. 
Contact drop at rated current .... 
Coefficient of friction.................. 
Current density oseese 
Peripheral speed 


The losses will then be as follows :— 


0-0020 ohm per inch cube. - 
l volt. . / | 
0:20. 

40 amps. per square inch. 
3,000 ft. per minute. 


SCoeeseevrse see etoose eee 


Loss due to Resistance of the brush.................. 6-0 watts 
\ ~ ` Contact drop ..........cccceccscecssccsenne 376 y, 
va Friction (at 2 1b. per square inch) ...° 254 ,, 
MOURN Jagssetutcaauii erties be satuoneeatis 69- 3 


Thus over 90 per cent. of the loss ogcurs at the contact. Unequal 
distribution of the current, overloads, and circulating currents, all 
tend to increase and localise the heat still more. 
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Thermal conductivity is greatest in the pure graphite and highly 
metallic copper-graphite brushes, and least in the carbons, In 
Fig. 2 are shown the results obtained by heating blocks of various 
materials at one end and measuring the. temperature rise at the 
opposite end. The blocks were 4in.xlin.xlin. They were 
uniformly lagged with asbestos, with the exception of } in. which 
was left tare at one end. A hole was drilled at the opposite end 


l 
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to take the bulb of a thermometer. The bare end was then dipped spring directly behind the brush is preferred. It possesses the 
-in solder, which was maintained at 260° C., above the atmospheric additional advantage of taking up a minimum amount of room in 
temperature. Temperature readings were taken at’ the top end: the circumferential direction, and affords a minimum of assistance: 
and the curves show the rate of rise and the final difference of to an are to maintain itself between spindles of opposite polarity. 
temperature between the two ends of the samples. Every brush should be fitted with flexibles proportioned to CATY 

It is clear from the curves that for a given contact loss a carbon full current with a reasonable margin for overloads and unequal 
brush is likely to reach a much higher temperature near the contact distribution of load. The use of flexibles increases the life of both 
surface than one made of natural or artificial graphite. Graphite brush and commutator, wear at the top of the brush is prevented, 
brushes, owing to their greater thermal conductivity, carry corres- and an all-round better performance is obtained. 


pondingly heavier loads without such a high temperature being (To be continued.) 
reached. 
Hardness and Abrasicveness.—These two terms are frequently 
confused. By the former is meant the degree to which the material Government Gontrol of Trade. 


resists permanent deformation. A brush may be very hard and 
yet only very slightly abrasive. The purely mechanical abrasive ard N 
action of the majority of brushes is very slight; it may even be A meeting, convened by the Imperial Commercial Association and 
necessary to incorporate a small quantity ‘ef abrasive material to presided over by Lord D Be ee held on Tuesday at the ( ANBO 
g , . ` a street Hotel, London, to protest against the continuance of Government 
Preve nE prush from smearing the collector. Tests niade with no interference and control of trade. Themecting was supported by the 
current flowing, reveal that no brushes produce very rapid collector London Chamber of Commerce, the Industrial Reconstruction Council 
wear by abrasion. The following figures relate to tests made upon and a number of trade associations. ° 
bronze slip-rings, the test brushes being 1 in. thick circumferentiallv, The CHAIRMAN referred to previous meetings at which Mr. Massey, 
mounted one per ring. The pressure was 4 Ib. per square inch, Mr. Hughes (the Australian Premier) and Lord Inchcape had spoken on 


peripheral speed about 4,000 ft.’ per minute; duration of test the subject before the meeting. During the war we were compelled to 
20,000,000 revoluti : recognise that it was essential to have some State control, but the ground 
’ gi ons. , : : ; f 

was now clear for action to bring pressure to bear on the Government 
to loosen the shackles of control and to remove them altogether at the 
Radial Wear of Rings per earliest possible moment. Control was exercised by departments and 
individuals lacking experience of the things they controlled, and lacking 
the direct incentive of personal interest ever present in well-conducted 


Description. pi 
i I : 20 million revs. 


Pure graphite o.......ccceeccese sce eee | Less than 0-001 mm. ` businesses. The pzcsent system of control was wasteful and extrava- 
Carbon (non-abrasive) ...........00.. | OO i 0-001 mm. gant.. The prices of commodities had been enhanced by action on the 
» (abrasive) ....... eee ee. ai 2 oe 0:070 mm. - part of the Government itself, who in many cases had raised the prices, 


- he supposed, for the purpose of paying for the war, but it ought to be 


r T ; , »-oclaimed by the Government, if they were proceeding on the basis of 
Or tere lai of these brushes S nota Lye that would be d salting ° commodities, that it was through Governmental action that 

d upon high-speed machines but might be fitted upon a 4-pole — the p-ices were so greatly enhanced. Had the Government kept ship- 
motor running at 800 revs. per min. Assuming brushes } in. thick ping freights at the lowest possible point since it took over control of the 
with four mounted on each track of the commutator, then to produce ships? ‘There were numerous examples where it had increased them 
a radial wear of 1 in. on the commutator the machine would have enormously. To restore an efficient, economic and sound basis to trade 


to run 10 hours a day for 2] years, and this with a pressure double the Government must be induced, or compelled if need Le, to let go of 
5 ‘ control at the earliest possible moment, and hand over to the owners of 


ee ne nares TEPER TION ‘ i ‘ the business the unhampered sway which they exercised prior to the war. 
Iner tta.—For high-speed work it is desirable to reduce to a mini- It had been admitted that the nationalisation of railways was an assured 

mum the inertia of the moving parts, including the brush material certainty, and it had been rumoured that persons in high places were 

itself. The brush is thus more rapidly returned to its work bymeans convinced that the successful future of shipping would be dependent 


of the pressure spring, when it shows a tendency to leave the collector. Upon its nationalisation, but he thought Lord Inchcape slew that the 
mS j other day when he said that the shipowners, rather than work under 


Government interference would wind up their concerns and quit ship- 
PA, a , owning. With regard to the Imports and Exports Bill, it would be a 

Size.—The use of large brushes effects economy in holders, but a terrib'e thing if ou. business so far as imports and exports were con- 
moderately small brush gives more satisfactory operation. Very cerned were put under Government control for such a period as three 
small brushes involve unnecessary multiplication of parts. With a years. They wanted nothing at the expense of the State. They simply 
moderate size the brushes bed independently ; if one brush is asked that they should be handed back at the earliest possible moment 


disturbed it means a smaller proportion of the whole; and the the full control and conduct of their affairs, and be left alone to deal with 
cooling conditions i 7 . À , and develop them in their own way. 
: are m proved For ordinary commutator work Mr. E. J. P. BENN (chairman of the Industrial Reconstruction Counci!) 


eee peas eva cass The thickness should be said the Industrial Reconstruction Council stood for self-government for 
aaia” y mutating conditions but preferably not more industry. It believed in the complete organisation of every trade, 

Aa Brushes of the slide type are much superior to the grip culminating in a trade parliament for each industry. In that parlia- 
type, owing to their lower inertia. An exception may be necessary ment all interests should be repzesented—employers and employed, the 
in the case of induction motor brushes which are lifted after the merchant. the retailer and the wholesaler. The movement was barely a 
motor has been run up to speed ; but here the need for a slide type year old, and yet they were able to point to 72 bodies in 72 trades, as 4 


is eliminated by the fact that : : result of the new spirit of co-operation and determination to develop, 
y at the brushes are only in servjce for a which had arisen out of the war. The merchant class would do well to 


en moments at a time. . make it more evident than they had sonetimes done in the past, that they 

l Fitlings.—A brush should be reduced as far as possible to its were prepared to put the whole force of their organisation behind British 
simplest elements. Top-protection should take the form of in- goods in pzeference to the goods of othe: nations. The 72 bodies now 
sulating material. Solder should be avoided whenever possible, working wore almost without exception busily employed in dealing with 


as under exceptional conditions it is liabl lt and this question of bureaucratic control. The common danger of control 
Pp it is Hable to melt and run on to the in those 72 trades was doing a great deal to heal the breach between 


commutator. Copper plating is a necessity with some types of : : 
. À f ve Capital and Labour. For four years the national policy had been to dis- 
eae. ane hates classes of brushes, but it has its attendant courage civil activity. Central control was Sayhon yn (or waste of time, 
ges. e brushes must have sufficient clearance in the men, money apd material. Thanks to a censorship, the most absurd 

holders over the coppered portion and therefore an undesirable claims were advanced on bahalf of the system. The outstanding success 
amount of clearence over the un-coppered portion. Copper plating of control was surely the ninepenny loaf. It was admitted that we pay 4 
&lso encourages the current to pass directly from the sides of the brush subsidy of £60,000,000 per annum in this connection. His belief was 


to the holder, causing wear of the brush bo s Iti _ that when the history ofthat transaction came to be written we should 
& xes ; the resulting exces find that the actual cost of the loaf had been increased from 1s. to Is. 6d., 


sive clearance prevents a brush from bedding perfectly on the | 
f t d ; Í ; R at at 
collector and may lead to chattering and breakage. Intimate con- n E r K i Bee De ERS told cheat the Siner 


tact with the collector is most important. The total clearance day that the nation was being taxed no less than £40,000,000 to 
in the holders should not exceed, say, 0-2 mm. in the circumferential £50,000,000 per annum for the luxury of a coal controller. That gentle- 
direction and 0-3 mm. in the axial direction. Brush boxes should man was still spending £5,000 a week on advertising coal economy, 
be deep and should have four complete sides with unbroken surfaces, though, with coal rationed, nobody could economise a halfpenny wo-th of 
Flimsy holders are usually inaccurate and vibrate excessively under 8! anyhow. Sir Henry Gibson, the Auditor-General, in his Baie 
adverse conditions. Substantial cast holders can be made very {UTnished numerous examples of waste. £15,885,562 B any Eo tional 
accurately, resist any tendency to chatter, and form a valuable Which no invoices had been received, in one department alone. - i 
a y ? shipyards, £4,000,000, which might better have been put straight dow? 
means of dissipating the heat generated at the contact surface of the the drain. The real official, the man who understood the true functions 
brushes. For high-speed work the type which embodies a spiral of government, was against control, and would sympathise with 
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movement which was inaugurated to-day. It was the job hunters and 
State socialists who were blocking the way, and there were thousands of 
each sort in our 80 Government departments. People were asking what 
the state of trade would be. It would depend upon the degree of con- 
fidence engendered in the various markets, and there could be no confi- 
dence so Jong as there remained a vestige of the blight of bureaucracy. 
No abuse mattered provided that it was perpetrated in the name of the 
nation’s need. But that need had passed, and the day for criticism and 
inquiry had arrived. Specious arguments were being used in order to 
bolster up this system of control. The chief of these was Belgium. 
Belgium would secure that which she required more expeditiously, more 
economically, more satisfactorily if the great commercial community of 
this country were left free to get on with the job. than if between it and 
Belgium an impassable barrier of officialdom were erected. In business 
we had a way of saying that time was the essence of the contract. No 
-official in anv office had anvthing to lose by doing to-morrow what ought 
‘to be done to-day. ‘Agreements in restraint of trade were illegal. He 
suggested that regulations in restraint of trade should ke put on the same 
footing. Asa result of the agitation of the past few weeks there was a 
great show of the removal of restrictions. Camouflage was now being 
practised by the bureaucraeyv. Inthe middle of November '‘ The Times” 
informed us that an Act of Parliament had been passed to perpetuate that 
huge machine for the ruthless destruction of personal liberty known as 
the Ministry of Munitions. A fortnight ago ‘‘ The Times ` informed us 
that the Minister of Pensions had taken powers to “ommandeer lands and 
buildings for the accommodation of his stafi. as if there were not enough 
Jands and buildings to accommodate statir. We had a Ministry of 
National Service, a huge and expensive machine which reyistered every- 
body. Whe obvious and simple thing to do would seem to be to use that 
machine and that information for the purpose of demobilisation. But the 
Labour Eixvshanges must be considered, and so the whole of the National 
Service Ministry and all the millions that it had cost were scrapped; and 
we had to sta t all over agin, tilling up fresh forms, and giving the same 
particulars in another wav. The Labour Exchanges had been passed 
round from one Ministry to another—'rade, Labour, Munitions, Pen- 
sions, National Servicee—and they had been a nuisance in turn to each. 
In America all censorship was removed and all restrictions on the Press 
had been abolished. President Wilson, in his annual address to Congress 
the other day, said, ‘The moment we knew the armistice to have been 
signed we took the barness otf. It is surprising how fast the process of a 
return to a peace footing has moved in the three weeks since the fighting 
stopped. It promises to outrun any inquiry that mav be instituted and 
any aid that may be oftered. It will not be easy to direct it any better 
than it will direct itself." We should need to ¢arry on the process of 
trade organisation nntil we were strong enough to demand a complete 
system of self-government for infustry, and for that reason he made no 
apology for asking for the support of those present for the Industrial 
Reconstruction Council. 

Mr. F. M. B. FisHer (Director of the Imperial Commercial Association) 
moved a resolution that the meeting desired to draw the attention of the 
Prime Minister and the Government to the past evils of State Control of 
‘trade, and to the disastrous disabilities which British trade was suffering, 
as against the comparatively unrestricted trade in friendly and neutral 
‘countries, that the meeting strongly protested against the provision of 
the Impotts and Exports (Temporary Control) Bill, which proposed to 
give his Majesty's Government power to control trade for a period of 
‘three years after the termination of the war, and was strongly of opinion 
‘that the said power should be limited to a period of one year, and that 
releasable commodities he set free forthwith; that the meeting urged 
(a) that no treaty o1 commitment of any kind should be entered into 
between the Government. or commission, committee or individual set up 
on its behalf. and any Allied or neutral Power which shall bind or restrict 
-any section of trade in this country, without the fullest consultation with 
business men directly concerned in the trade affected ; (b) the importance 
‘of all sections of trade, including the merchant and the trader, being 
represented on all reconstruction trade committees where their interests 
were involved; and (c) that the peace terms should include provision in 
‘the indemnity for the full payment of outstanding enemy. trade debts, 
including interest, and safeguarding of the British creditors from loss in 
exchange. 

“Mr. TREApWEN seconded the resolution, which was carried unani- 
‘Mously, and a vote of thanks to Lord Devonport, moved by Sir Chas. 
McLeod. concluded the proceedings. 


. Federation of British Industries and 
Peace Terms. 


At the adjourned | meeting of the Federation of British Indus- 
‘tries on the 12th inst., Sir Vincent Caillard presiding, a memorandum 
on Peace aims was unanimously approved. The Federation endorses 
the arguments for ¢ ompelling the enemy countries to make such repara- 
tion as i3 possible by paying the full cost of the wa‘. but they desire 
to urge more particularly on the Government the serious ec onomic 
aspects of the question. Unless the encmy countries pay, the burden 
will have to be borne by this country in the form of immensely increased 
taxation for many years to come. This taxation must fall ultimately 
upon industry and form an element in the cost of production. 
increase in the total cost of production can only lave three possible 
results—an increase in the price of the product, a diminution in sales, 
or a reduction in the remuneration received by all classes engaged in 
production. The first will be impossible owing to the competition of 
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the countries who have taken no part in the war or who have taken a 
lesser part than this country, the second means national disaster, the 
third will mean that producers of all classes will have to work harder 
and receive less tan they have ever done before. (Capital will be driven 
away from British enterpvises to those of less heavily burdened coun- 
tries, and both the creation of new industries and the development of 
those already in axistence will be seriously restricted. The general 
standard of living would inevitably be reduced, and it is even probable 
that the total national wealth would prove insufticient to provide simul- 
taneously for the war charges and for the important but costly reforms 
in housing, wages and hours of labour now contemplated. ‘The Federa- 
tion, therefore, urges the absolute necessity of transferring the burden 
to those nations solely responsible for the war. ‘The items which can 
be dealt with are :— - l 

(1.) All expənses incurred as a direct or indirect consequence of the - 
war by the Allied Governments; (2.) Complete compensation for all 
loss of Allied public property or to private property owned by Allied 
subjects, wherever situated: (3.) Compensation for all personal 
injuries, including a sum representing the capitalised cost of all pensions 
paid to disabled men and to widows and orphans; (4.) An estimated 
sum to cover the loss in national power of production caused by the 
death or disablement of potential producers, and: (5.) All enemy 
debts and obligations on whatever account; and (6.) Interest on all 
these charges from the date incurred until final payment. 

If the enemy Poweis are unable to meet this debt by an immediate 
capital payment. its collection will probably extend over a considerable 
period. Prolonged military occupation of any considerable portion 
of enemy tenitory would be very burdensome to the Allieg by with- 
drawing a large number of men from productive employ ment, even if 
the actual cost of such occupation were borne by the enemy countries, 
while it might well impede the development of any stable and responsible 
democratic authority in the territory occupied. he Federation would 
suggest that the necessary safeguards might be provided by assessing 
an adequate minimum annual sum to.be furnished Ey the enemy coun- 
tries, and by placing specitic revenues caledlated to produce this sum 
at the disposal of an inter- Allied Commission. Payment in kind, either 
by raw materials or in the form of 1eplacement of property damaged 
or destroved should only be permitted under safeguards which would 
etiectually prevent any possible injury to the development of industry 
and employment in the Allied countries. Payments in kind should 
be made to the inter- Allied Commission which w ould dispose of the goods 
and credit the sums received to the enemy Governments. The Com. 
mission should b> empowcred to refuse any manufactured articles which 
could be supphed by Allied countries. The institution of sush a Com- 
mission, if accompanied by a complete disarmament of the enemy 
forces, and by any necessary restriction on the development. of aircraft 
or other means of sudden attack, would enable extensive military occu- 
pation to cease at an arly date. 


Mining Machinery for Mexico. 


In an article in the ‘‘ Board of Trade Journal ” on the characteristics 
of the Mexican mining machinery market and of the chief suppliers— 
United States, United Kingdom and Germany, it is stated that Mexico, 
from its geographical position, with direct railroad communication with 
the United States, naturally draws most. of its foreign expert labour from 
that country. It follows that with Americans in charge of the me- 
chanical departments of the various mines they naturally prefer to use 
machinery they know, and hence buy their supplies in the States. 
Perhaps nowhere in all the world is competition keener than in Mexico, 
and the British manufacturer, if he desires to enter the Mexican field, 
should either visit the country or send somecne out in order that he may 
become familiar with the conditions. The American agent. as a rule, is 
a man who has had considerable experience in selling machinery, in 
Latin-America, and comes fully equipped, with up-to-date catalogues 
in Spanish and English. He can quote the price of the article delivered 
at a certain point in Mexico, and will point out any economy that may 
be effected. The British agent is generally a stranger in the country 
and speaks but little Spanish. His samples as a rule are excellent, but 
the reverse can be said about his adv ertising matter, which too often 
is not in the least suitable to the country. 

In the past Germany has more or less confined her supplies of mining 
machinery to shoes and dies, tube mills, electrical supplies, mining cars, 
light railroads, small locomotives and electric street cars. As regards shoes 
end dies for use in stamp mills: Formerly these steel forgings used to be 
sold almost exclusively by British firms, who acquired an excellent reputa- 
tion throughout the country. Then the Germans entered the market and 
gradually reduced the prices to such a point that in several cases the 
British manufacturer did not care to compete. The tube mills supplied 
by the Krupp firm have an excellent reputation in Mexico, and have 
given good results, but. British manufacturers make an equally good 
mill. One of the reasons why these mills have been so much in favour 
in Mexico has been the exceptional terms that the sellers have made in 
selling them. They have often given 18 months’ time for payment, 
and were always open to any propcsition from the buyer. As regards 
the heavy electrical supplies (electric motors, &c.) they have not a good 
name in Mexico. The cheapness is very often to be noted, and so is the 
bad service they give. , The opinion amcngst mining men is that these 
motors are not to be compared in thé results they give with those fur- 
nished by the large British houses. The only reason why British motors 
are not known in Mexico is that their sale has never been pushed for 

lack of yroyer agents to handle shem: 
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The Plexsim Electric Still. 


We have received from Messrs. Simplex Conduits, Ltd., an account of 
an interesting development, which was exhibited at the British Scientific 
Products Exhibition—the “ Plexsim ”’ Electric Still. A general view of 
this apparatus is shown in Fig. 1. It is intended primarily as a con- 
venient means of providing distilled water in central stations, laboratories 
or. works where accumulators are used, and is particularly suitable for 
collieries where batteries of miners’ lamps have to be constantly refilled 
and charged. From the sectionah illustration (Fig. 2) it will be seen 
that the cold water enters at A where it should be controlled by screw- 
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Fra. 1.—GENERAL VIEW OF PLEXSIM ELECTRIC STILL. 


down water tap. It passes through the pipe!B tothe outside o f the 
condensing chamber and coil C and D. After filling the tank and coil, 
the overflow water passes through the pipe E into the small feed tank 
G, which is so arranged that there is no loss of heat at this point and 
no disturbance of the constantly bvoiliag water in the evaporating 
chamber J. The overflow water is taken by the pipe F to a suitable 
waste drain. The heating elements K are mounted on the underside 
uf the{evaporating*’chamber, and when thejwater is flowing and the 


Fic. 2.—Secrion oF STILL. 


current is switched on, the water rapidly boils. The steam given off 
rises through the cone L and impinges on to the various surfaces of 
the walls and coil in the condensing chamber, where it rapidly condenses, 
the drops of distilled water falling’into the distillate chamber H from 
whence it flows through the outlet (I) into a suitable receptacle. Thus 
the action is simple and automatic and no attention is required. The 
flow of the feed water should be so regulated that the temperature of 
the waste water is about 150°F.; at this point the still is working at 
its greatest efficiency. All parts of the still are easily detachable and 
accessible, including the heating elements. Its construction is robust 
and it is designed for workshop use. D 


White Paint as an Aid to Industrial 
i Lighting. 


While good overhead lighting is now the usual system for industrial 
establishments, supplementary local lighting is sometimes used for 
lighting certain machines or portions of the shop. To assist such local 
lighting it has been found that the use of white paint has proved very 
effective. In one case a large machine room containing massive vertical, 
slotters, finished with very dark paint, was lighted with an overhead 
system to an average intensity of about 2 foot-candles. The. lighting 
of the tables in the region where the cutter operated was insufficient 
for setting the cutter accurately to the pencil markings on the rough 


THE ELECTRICIAN. 


DECEMBER 20, 1918, 


castings ready to be machined. Asaremedy alamp on a drop cord was 
provided for each machine, and the surfaces of the machine which faced 
the table were painted white, This step eliminated inconvenient 
shadows from the local lamp and increased the illumination on the table 
by about 75 per cent. Thus, as the foot-candle meter readings taken at 


INTEO WHITE 


DIAGRAM OF MACHINE SHOWING Tde ÍMPROVEMENT IN LIGRTISG 
OBTAINED BY PAINTING TAE VERTICAL SURFACES OF THE MACHINE 
FACING TABLE. 


the base plate showed an improvement with the use of paint of 100 per 
cent. in the lighting at the points “ A” and ‘‘ C,’ and over 50 per cent. 
at the point ‘‘B”’ in the adjacent figure. In view of the economy at 
present necessitated by coal restrictions, the use of white paint in thi 
way app2ars to be of material advantage. 


An Electric Arc-Welding Motor Car 
Workshop. 


The travelling car workshop is much used by firms concerned with 
engineering and boiler and by shipbuilding yards. There are now 
a number of yards in the United Kingdom so equipped. A typical 
40 H.P. standard “‘ Tilling-Stevens ° petrol electric car, adopted by 
Messrs. P. A. Mudd & Company, ship repairers, presents some in- 
teresting features, The car is fitted with specially wound dynamo 
and motor for arc welding. The prime mover, a 40 H.P. petrol 
engine, is direct coupled to an electric generator which supplies 
current to an electric motor, and this drives the back axle through 
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TILLING-STEVENS ARC WELDING CAR. 


Cardan shaft and worm gearing. By adjustment of the engine throttle 
and a resistance the strength of the generator and motor fields can 
be varied, the range of speed of the vehicle being controlled by the 
throttle pedal and resistance lever. Reversibility is obtained by 
changing the direction of current in the motor field by means of à 
controller, which also provides a neutral position. Switch gear 
diverts current from the electric driving motor to the arc welding 
apparatus, power being therefore supplied by the same engine 4” 

dynamo which, when on the road, propels the car. The driver has 
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access to the welding control gear at the back of his seat. Cables 
fram this gear run down through the floor to terminals on either 
side of the bodyof the car. Welding leads, in convenient thimbled 
Jengths, are connected for running to the place of work, when the 
car is at a standstill, junction boxes being provided for the insulation 
and protection of the temporary connections. Besides lockers, 
bench, vice, &c., the car carries air compressor plant for operating 
pneumatic chipping hammers, drillers, &c. 

The arc welding plant car ried is suitable for w elding steal plates 
($ in. thick to 2 in. thick, and upwards), steel and iron forgings and 
castings, &c. Uneaulkable places in boilers (both land and marine) 
are welded, corroded landing edges built up, and crazks in furnaces 
and flues made good. Either the carbon arc and metallic arc can 
be used. With the carbon, the arc (used for cutting up plates and 
scrap iron, also for welding) is madé between the rod and the work 
by lightly tapping with the carbon and drawing the are out to a 
length of about 1} in. In the metatlic arc (used for all kinds of 
repair work) the carbon is replaced by a metal electrode, and coated 
with a flux to prevent oxidation. Sometimes portions of the metal 
are removed by the carbon process before commencing the actual 
weld by the metallic are. The sizes of electrodes vary with the thick- 
ness and class of work—the average is from 3/32 in. to 3/16 in. 
diameter. An important feature of the metallic electrode system 
is that vertical or overhead welds can be made. 
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Industrial Lighting Fittings. 


P, | q dn, Simplex Conduits, Ltd., have 
E - n W | issued a new catalogue of industrial 
lighting fittings, which in. ludes 
many new designs of inexpensive 
reflectors and lanterns suitable for 
factory use.. The workshop reflectors 
are shown in many sizes, arranged 
. for intensive and extensive illumina- 
tion. In these days, when economy 
and efficiency aie the watchwords 
cf factory practice, it behcves all? 
. A works engineers to lock well to the 
be 8, lighting of their works, and see that 
i bs the light upon which money is being 
spent is, like every other material, 
used for the purpose for whicb it is 
intended, and not wasted in glare 
and shadows. The outside lanterns 
shown vary from inexpensive small 
sizes, suitable for 100 watt gas-filled 
lamps, up te the large lanterns taking 
1,500 watts. There are also shown 
indirect and semi-indirect fittings 
cf inexpensive types for drawing 
offices, booking halls, shops, stores, 
&c. At the end of the catalogue are 
illustrated switch and. plug fittings, 
designed fcr heavy factory use and 
sp2cial positions, where it is desired 
to have both watertight and gas-tight 
fixtures. 


SIMPLEX WATERTIGHT SWITCH 
AND PLUG, Heavy PATTERN, 
FOR Rovua@# CONDITIONS. 
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The Motor Car Dictograph. 


An interesting electrical device which deserves to be more generally 
known is the “ Motor Car Dictograph,”’ for facilitating communications 
between passenger and driver on motor vehicles., The ordinary speaking 
tube has its limitations for such work, and it requires some ingenuity 
to provide an appliance which makes speech easily audible amidst the 
noise of traffic and the rattle of the car. The motor dictograph is simple 
in-construction, utilising a telephonic loud speaker operated by two dry 
cells whereby the per:oa in the car can speak into the appliance at a dis- 
tance of about 2 ft., and there is also a buzzer to attract the chauffeur’s 
attention. The fact of electricity being employed allows great latitude 
in the positions of speaker and receiver, which can be assigned any con- 
venient places. It is stated that during 1917 over 90 per cent. of high- 
class closed body cars were fitted with this device. The Dictograph is 
handled in this country by Dictograph Telephones, Ltd., of Southwark- 
street, London, S.E. 


Velantser Notices. 
LONDON ARMY TROOPS COMPANIES VOLUNTEER ENGINEERS. 


Headquarters: Balderton-street,.Grosvenor-square, W. 1. 
Officer Commanding, Lieut. Colonel C. B. Cray, V.D. 
Orders for the Week. 


Monday, Dec. 23, to Saturday, Dec. 28.— Headquarters closed. 
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Electricity v. Gas Supply. 


Correspondence has recently jul b between Mr. H. Faraday Proctor, 
hon. sec. of the Incorporated Municipal Electrical Association, and Mr. 
A. B. Gridley, director of Electric Power Supply, in regard to the re- 
striction upon the connection of clectric supply consumets who are 
already supplied with gas. On Dec. 5 Mr. Faraday Proctor wrote : 
“The Council requested me to write to you asking whether you would 
secure freedom of choice in the use of gas.or electricity to consumers 
or prospective consumers in preference to the existing arrangement 
which favours the utilisation of gas due to war requirements.” 

In reply, Mr. Gridley wrote on Dec. 6 that ‘‘the fact that a gas supply 
may he available on the premises need now no longer be a reason for 
declining to entertain applications for supplies of current for domestic 
purposes. In modifying to this extent the restrictions which have 
hitherto held, I would remind you that until the coal situation has 
materially improved, the Electricity (Restriction of New Supply) Order, 
1918, must unfortunately remain in operation.” -> 


aa See eee ee re 


—_—- = 


Patent Record. 


SPECIFICATIONS PUBLISHED. 


The following abstract from some of the specifications recently published have been 
specially compiled by MEs. yon eae Eris & Pryor, Chartered Patent Agents, 
70 and 72, Chancery-lane. London, W 

Whenever the date applied for diners from the date on which the application was ii 
at the Patent Office the former is given in brackets ațtez the title. 


1918 SPECIFICATIONS. 


120,593 LANCASHIRE Dynamo & Motor Co. & Wuitmore Magnet coil winding 

specially applicable to field coil windings for dynamo-electric machines, trans- 
formers and the like. (8/10,;17.) 

120.598 AsLitt, Quincey & ADAMS. Cae of secondary batteries. (17/10/17.) 

120,600 Horg. Electric fuses. (7/11/17. 

111,483 Levin. Electrolytic gas Se (18/11/16) 

120,625 CLARKE. Magnetic apparatus for indicating Vertically and orientation in inclined 
bodies subjected to centrifugal force. (15/11/17. Cognate application, 7,244/18) 

111,851 Tua. Electric switches. (24/11/16.) 

114,615 Tua. Electric switches. (4/4/17. Addition to 17,364/17.) 

120,651 ADAMSON. Electrically-operated riveting, pressing, stamping and the like 
machines. (30 11/17.) 

120,653 Vickers LIMITED & BarcLAY. Rotors for dynamo-electric machines. (30/11/17.) 

120,677 B.T.-H.Co. (G.E.Co.) Systems of electrical distribution. (5/2/18.) 

120,678 BRITISH INSULATED & Hecssy CaBLes & Witson. Removable electrical fuse- 
carriers or connecting devices. (7/2; 18. ) 

120,681 Fery. Electric cells. (9/2/18.) 

120,689 Baxter. Electric cells and STN (5/3/18.) 


COMPLETE SPECIFICATIONS OPEN TO PUBLIC INSPECTION BEFORE 
ACCEPTANCE. 


Maenetos suitable for internal combustion engines. 
Telephone transmitter. (7/11/17.) 


120.714 ANZANI. 47/8/17.) 


120,734 SKINDERVIKEN. 


APPLICATIONS FOR PATENTS. 


Note.—Names within parentheses are those of communicators of inventions. 


November 23, 1918. 


19,287 Bast. Miners‘ safety lamps. 
19,305 WHALEY. Magnetos. 
19. 311 BARBOUR & PARTRIDGE. Electrical switches. starters and controllers. 
19, 317 Axt.-Ges. LANDIS & Gyr. Time switch. (18/12/17, Switzerland.) 
1g) 323 RAILING & Rosperts. Combined electric light fitting and ceiling fan. 
19, 326 Rean. Use of wind power for generating electricity. 


November 25, 1918. 


19,340 DPN o SWITCHGEAR CONSTRUCTION Co. & Fuke. Time lag devices for automatic 
tches, 

19,372 HINTON & SHAUGHNESSY. Magnifying telegraph signals by means of three 
electrode vacuum devices. 

19,374 Heaty. Electric lamps. i n 

19,388 ELigsoén. Accumulator plates. i 

19.399 Ozakı. Incandescent lamps. 

19,404 Scott. Electrical contact makers. 


November 26, 1918. 


19,422 Norton. Operating and tripping mechanism of oil-break switches 
19,460 WestincHousE Lamp Co. Filaments of highly refractory metal. (19/12/17, 
U.S.) 
19,465 SHOENBERG. Generating high-frequency currents. 
19,468 FLory. Means for supporting shade of incandescent lamp. 
19,491 Marr. Sound transmitting instruments. 
19,492 Marr. Telephonic head piece receivers. 
i November 27, 1918. 


19,494 McCoLt. Protective devices for alternating-current systems, 
19,569 Sauļnpers. Electric couplings. 
19,595 WesTiINGHOUSE Lamr Co. Filaments. (19/12/17, U.S.) 

November 28, 1918. ° 
19,649 & 19,650 Trotter. Controlling and regulating speed of air-driven R 
19,664 MARINO. Electroplating internal-combustion engine cylinders, &c. 
19,670 B.T-H. Co. Prepayment devices. 
19,675 Lancpon-Davies & SoOAMES. 


circuits. 
November 29, 1918. 
Electrical transmission of synchronous movements: 


Current regulators for alternating-current 


19.728 VAN CONWENBERGHE. 
(24/2/16, France.) 
19,756 Soc. Ei parr METALL ORGIONE FRANCAISE. Electrodes of furnaces. (3/12/17, 


Fra 

19,759 B.T. Ht Co, & WEDMORE. 
systems. 

19,777 Avant DANSK ELEKTRO-MEKANISK FABRIK & NIBLSON. 
switches for electric flat irons. 

19,785 HiıcHFIELD & CALVERLEY. Apparatus for transforming electrical energy. 


November 30, 1918. 


19.792 Granam. Shock absorber and protector for electric lamps. 
19,814 Rose. Visual and audible electric indicators. 
19,818 FRANKLING. Electrically weldinv iron, steel, brass, &c., studs to iron, steel, &c, 


Protective devices for alternating-current distribution 


Automatic quicksilver 
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Legal Intelligence. 


Gunes 


Petition for Frolongation of Fatent. 


During the week Mr. Justice Sargant continued the hearing of the 
petition of Prof. J. A. Fleming, F.R.S., and Marconi's Wireless Telegraph 
Company, Ltd.. for the prolongation of patent No. 24,820 of 1904, 
granted to Prof. Fleming and assigned to the company. 

Mr. W. Bradfield, manager of Marconi s Wireless Telegraph Company, 
produced a document showing in the case of each of the subsidiary com- 
panies the number of shares held by the Marconi Company in those 
companies and the total dividends which had been received in each vear 
from them. Generally speaking, in the case of each of the subsidiary 
companies, as part of the consideration from the Marconi Company to 
them, there was either an assignment in general of all patents or licences 


, Of all patents, present and future. made by the Marconi Company in the 


particular country. The first was the Marconi Internationa) Marine. which 
showed very much the largest total dividends received-- £84.5€0. The 
number of patents involved in the various transfers amounted to I0. 
The Marconi Wipes (‘company of America paid a dividend of £4,082 in 
1912. In 1917/the American Marconi (‘company paid the Marconi 
Wireless Telegraph Company £10,000 in dividends; that was chiefly 
attributable to the fact that the American Company were doing a tre- 
mendous amount of work. They were selling all sorts of military appa- 
ratus both to the Army and Navy authorities. The French Marconi 
Company had paid the English Company £1.446, rising gradually to 
£7,760 in 1917. The Belgian (Company had paid no dividend sin e 191). 
The Russian Company paid up to the time of the troubles in Russia in 
1916 a dividend of £2,971. The Australian Company paid dividends 
from 1913 up to date amounting in the last year to £1,800. He believed 
the Australian Company had something like half a dozen ships that had 
been fitted with valves during the past year. Witness was of opinion 
that the other companies had not used the valves, at any rate commer- 
cially, but might have done so experimentally. 

Prof. E. W. MarcHant? said he regarded Prof. Fleming's invention as 
of very great importance. It disclosed for the first time that the ther- 
mionie discharges studied by Prof. Fleming with respect to the vapour 
had a frequency that could be used in wireless telegraphy. It would not 
have been possible for anybody to have introduced the principle of the 
three-clectrode valve without the disclosure of the phenomenon which 
Dr. Fleming discovered. | 

Sir DUGALD CLERK also said he considered the invention a very im- 
portant one. ° 


The petitioners’ case was closed, and Mr. Moritz addressed the Court | 


on the evidence. 

Mr. CoLerax, K.C., opening the case for the six opponents, said it was 
not that they feared an issue of infringement or an issue of validity with 
regard to the patent, but they had been made aware of the extraordinary 
olaims which the Marconi Company hac been making in respect of the 
patent, and accordingly they thought it right to oppose the petition. 
One matter that had not escaped the notice of those interested in such 
matters was the subtle transition that appeared in the Marconi patents 
when referring to the three electrode valve. Up toa certain time it was 
recognised by that name by which it was known in the ele trical world, 
and then it came to be called the Fleming valve. The case was unique 
almost in this respect, that there never had been any Cifficulty whatever 
or any disinclination on the part of the public to use the invention, or 
any difficulty on the part of the company in putting the invention into 
operation. During the whole of the life of the patent, subject only tothe 


growth of the use of wireless, it had been of equal value. His contention 


was that there was no invention at all. There was no conflict that the 


instrument was old; its ude for rectifying alternating currents was also 


old. hatever uc (if any! there had been of the invention Dr. Fleming 
made in 1904, it was absolutely negligible. Even taking the old devire 


with which he worked, but which was not novel, the use of that had been 


in accordance with the late: invention, the. 1908, or at any rate in ac- 
cordance with, a property known to exist in 1904. but of which Dr. 
Fleming did not avail himself. Petitioners had closed their case and had 
not given any evidence upon which his lordship could form tle con- 


olusion that the F’eming valve was used, which meant that the Fleming 


valve as a detector. There was plenty of evidence that what they did 
was to use the Fleming valve. Asa matter of fact, it was not the Fleming 
valve, but the De Forest valve; but what thev did was to use it as an 
amplifier, which they admitted was outside the invention in the patent. 
It was a grid valve used as an amplifier. Counsel also submitted that the 
patent as it stood was invalid. 

Mr. COURTNEY TERRELL, for the De Forest Automatic Telephone C'om- 
pany, said the whole of the merit claimed in this case was the property, 
not of Fleming, but of De Forest. Dr. De Forest, whose main patent 
(the three-electrodé patent of 1908) was at the time when the renewal fees 
became due in extremely difficult circumstances, and he coul not afford 
to pay the renewal fees. He allowed the patent to lapse, and after the 
patent had lapsed and had become open to the world, they then suddenly 
saw an enormous development of the use of valvesin this art. The valves 
that were used were not Fleming's valves, but De Forest's. In the use 
of continuous wave telegraphy the three-electrode valve continued to be 
used for anip-ifying, and ultimately the detection was performed, not by 
means of the Fleming device, and not, indeed, by the valve, but by 
another device altogether. 

Mr. KerLy, on behalf of the controller, said he was of opinion that a 
prolongation ought not to be granted. What was he-c asked was to have 
the opportunity of levying in future a tax, which would be an immense 
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tax, upon the public in the future, not only upon the public in the ordinary 
way of possible buyers or users of the patented invention, but through 
the great departments of the country, who weie-using, and would con. 
tinue to use, what was alleged to be the patented invention hereafter. 
If this invention was of great public utility, which meant to them that 
the public wanted, for which in ordinary circumstances they would te 
p-epared to. pay, why had it not come into general use ? The answer 
was because it did not suit the Marconi Company, and there was no other 
answer. No sufficient merit in the invention had been proved, neither 
had inadequate remune: ation of the patentee been proved. 

Mr. P. H. PETTIFER said that from May, 1912, to May, 1916, he was 
employed at the long-distance station of the Marconi Company at Clifden. 
In the receiving apparatus there no use was made of a Fleming valve. 4 
carborundum crystal was used as detector, and after that a three-electrede 
valve. 

On Monday Mr. Justice SARGANT delivered judgment, and said that 
the case was one of great commercial interest. The legal and scientific 
importance was much less, and the extreme elaboration of the technical 
evidence appeared to be due, to a great extent, to the fact that other pro- 
ceedings in connection with the patent were:pending. The petition for 
prolongation was under sec. 18 of the Patente and Designs Act, 1907. 
Sub-section (4) of that section required the court to regard the nature 
and merits of the inventions in relation to the public, the profits of the 
patentee and all the circumstances. Sub-section (5) spoke of oné condi- 
tion only—namely, that the patentee had. been inadequately remu- 
nerated ; but that involved that the patentee should establish that the 
invention was one of more than ordinary merit in the sense of general 
utility and that the alleged inadequacy of remuneration was not dve to 
any fault of his own. After referring to the character of the invention, 
he said that in one respect the claim of the specification was too wice, 
and an application to amend it was to be made. It was sought ulti. 

-mately to extend the life of the patent with the limitation comprised in 
the amendment. It was unnecessary to decide whether oneobjection 
was good—namely, that an amendment could not be made after the 
expiration of the patent. The first inquiry was as to the genera? merit of 
the invention, and the objectors had failed in their attem pt. to show that 
there was no subject-matter in tle alleged invention. Without deciding 
the general question or the particular question whether the specification 


| was obviously bad without amendment, his lordship dealt with the 


question of the merit of the invention in relation to its general utility to 
the public, and said that it was a pioneer invention in the sense of its 
being a representative of an entirely new class of instrument in connec- 
tion with the detection of wireless waves, and was one of unusual ability, 
and such as ought to be rewarded by some extension, should the other 
conditions for extension be proved to exist. The invention could not, 
however, be regarded as epoch-making, or even in the first rank as re- 
garded utility. 

As to the remuneration received, his lordship had not been invited by 
any party to separate the co-petitioners, or to take into account the 
retaining salary paid for many years by the Marconi Company to Dr. 
Fleming as consulting adviser, on terms under which (inter ala) the 
company was to have the benefit of that invention and his other dis. 
coveries. The first item, actual cash profits on the sale of valves, was 
£8,500. As to the second item, shares received on sales of foreign patents 
to subsidiary companies, £1,200,000 share capital had been received for 
the company’s Argentine patents in 1907, and over £100,000 share 
capital had been afterwards received for other patentrights. That share 
capital must be taken, for present purposes, as being worth par at the 
date of the purchases, and that consideration was not attributable exclu- 
sively to the main Marconi patent: some appreciable part must be 
allocated to the Fleming patent. Even if a small proportion of 1 per 
cent. of the aggregate price was to be appropriated to it, over £13900 
had to be added to the petitioner's remuneration on that score alone. A 
third head of remuneration was as to pending claims against the American 
tovernment. and some of the Departments of the British Government— 
particularly the Post Office. On the whole. the petitioner could not ke 
held to have established a case of inadequate remuneration. His lord- 
ship then considered the kind of remuneration which consisted of the ure 
by the Marconi Company of the invention as part of its general system of 
wireless telegraphy. The company had been the only possible urers of 
the invention. The petitioner had failed to show that there had not becn 
adequate remuneration. In the result, he dismissed the petition for pro- 
longation. ‘There would be one set of costs among the objectors other 
than the Crown. 

The first Tuesday in next sittings was fixed for the hearing of the 
application for amendment of the patent, which would necessarily be 
required before the hearing of the petition for its revocation. 


J. A. Scoular v. Notable Electric Company, Ltd., and F. Warner. 


Last week Mr. Justice Bailhache heard this acticn for the recovery 
of £300 balance of moneys which plaintiff alleged was due to him for 
goods sold, work done and materials provided. —. 

CouNsEL for plaintiff said he understood the Notable Electric Com- 
pany was a limited company in which Mr. Warner had considerable 
interest. In 1917, Mr. Warner was minded to start a factory for manu- 
facturing electric light bulbs, and Mr.-Scoular, who had been familiar 
with the work for some time, was approached to equip the factory at 
Merton. Plaintiff's case was that in June, 1917, it was agreed that he 
should provide defendants with an equipment for making drawn wire 
tungsten filament lamps, which, when the necessary hands’ had been 
trained properly, would produce an output of 1,000 ordinary 60-watt 
lamps per day of 10-hours, that plaintiff should instruct defendants 
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managers and employees to the best of his ability in the manufacture 
of the lamps, for a period not exceeding six hours per day, for three 
‘months; commencing June, 1917, that defendants should provide all 
‘raw materials of suitable quality, including ‘uniform drawn wires, and 
finished caps, and also good quality bulbs, and tubing necessary for the 
manufacture of the lamps, and that the cost of equipment and instruc- 
‘tion should be £2,000. Defendants had paid to plaintiff on account 
sums amounting to £1,700, leaving £300 still due. 

Defendants alleged that plaintiff did not complete his part cf the 
agreement, failing to provide defendant company with an equipment, 
which, when the necessary hands had been trained properly, would pro- 
duce an output of 1,000 ordinary 60-watt lamps per day. It was alleged 
that the motor supplied by plaintiff was incapable of dcing the work 
required, and tired and became useless, that the gas fires fitted by 
plaintiff to the machines were defective and inadequate for the output 
required, and that the machines supplied were in such a conditicn as 
to continually break down and require repairing. Defendants counter- 
claimed for £1,637. 10s., the principal item being Icss cf profit cn 42,000 
lamps being the difference between 64,000 lamps that the equipment 
should have turned out between November, 1917 and February, 1918, 
and the number:actually turned out, 22,000—6d. per lamp, £1,050. 

Witnesses were called cn both sides, and after addresses by counsel, 
Mr. Justice Bailhache gave judgment for plaintiff fer the amount claimed, 
£300, with costs, and he gave judgment for defendants for £435, with 
costs on the counter-claim. 


Employers’ Liability Act. 7 


At the Bow County Court last week, his Honour Judge Graham, K.C”, 
and a jury heard an action by Thos. Ed. Knight against the Charing 
Cross, West End & City Electricity Supply Company to recover £300 
damages for personal injuries, owing to an alleged defect in the plant. 


Plaintiffs case was that he was employed as a boiler saler, and on 


June 20 asked for a brush and pail for Lis work. This was not forth- 
coming, so he went out on top of the boiler to fetch it. One of the tubes 
burst in a boiler 50 ft. or 60 ft. away, with the result that in trying to 
grope his way to safety in the blinding steam he fell oft the boiler to the 
concrete floor below, a distance of 24 ft. He was seriously injured, and 
had not recovered since. 

Plaintif gave evidence, and in eross-examination said he had no know- 
ledge that three men and two mates were kept specially for testing the 
tubes; the testing had nothing to do with him. Had there been a 
guard on the boiler he could not have fallen off. He agreed there were 
720 tubes to every boiler, and that it was a common occurrence for one 
to blow. His opinion was that. if tests were carried out as had been 
suggested, the defect: should have Leen discovered. 

Evidence was called for the defence to prove that every care that was 
humanly possible was taken to prevent such an accident by testing, and 
the Board of ‘'rade’s stringent regulations were fully carried out. 

The jury gave a verdict for paintisft and £75 damaces, and judgment 
was entered for this amount, with costs. 3 

On Tuesday the Judge refm:ed.an application for a new trial, and 
declined to grant a stay of execution pending an appeal. 


a 


Breach af Factory Regulations. 


At Barnsley last week the Low Temperature Carbonisation Company 
was summoned by the Inspector of Factories for failing to protect live 
wires as far ay reasonably practicable. It was explained there were 
trolley wires in a trench conveying electric current to machinery. <A 
space of about 12 in. had been left to enable a machine to run, and that 
was unprotected. <A fatality occurred on Nov. 2, when a labourer fell 
on the unguarded wire and was killed. Since then the unprotected space 
had been reduced as far as possible. A fine of £20 was inflicted. 


a n 


Commercial Topics. 


Pa 


Prices of Petroleum Products. . 

Uwing to the improved shipping -pesiticn, the following reducticns in 
‘the price of petroleum preducts are officially announced: Gas oil has 
been reduced 74d. per gallon, and fuel oil £4 per ten. From Jan. 1l petrel 


will be reduced 3$d. per gallon and kerosene 4d. per gallon. , 
* * * * í 


-= Boilers Revocation Order. 

The Minister of Munitions has revoked the Boilers Returns and the 
Boilers Control Orders, which provided respectively: ʻa) for the making 
-of certain returns, and (b) that no person exvept with a permit might 
purchase, sell or deal in any second-hand steam pressure boiler other 


‘than boilers for use in locomotives, motor cars, vehicles or ships. 
* * * * 


British Engineers’ Association. 

In view of the recent rapid progress of events affecting British engi- 
neering industry and the export trade, the Council of the British Engi- 
‘neers’ Association, in order to cope with the vast amount of important 
work which will devolve upon it in the immediate future, have decided 
to strengthen their administration by the appointment of a director, 
who wiil be the chief organising and executive officer of the association. 

_ For this responsible position the Council have secured the services of 
Mr. D. A. Bremner, O.B. E., who, as an engineer, business organiser and 
‘administrator, has had a wide experience at home and abroad. Mr. 
-Bremner will assume his position.on the Ist prox. 
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Relaxation of Priority for Covernment Work. 

The Minister of Munitions notifies that all uncompleted contracts for 
the Admiralty, War Office and Ministry of Munitions which have been 
placed in classes A or B, including the various grades thereof, need no 
longer bə given the priority attaching to them under the Order of March, 
1917, except in cases where the contractor is notified that a particular 
classification is still roquired. Contractors must notify the ordering 
departments of the Admiralty, War Office or Ministry of Munitions of 
any modification of the original date of completion resulting from this 
relaxation of the Order. : 

* * * * 


Stocks of Non-Ferrous Metals. ' 

In order that the trade may know the positicn in regard to stccks 
of the important metals, the following particulars have been published 
of the stecks (exclusive of old metal and scrap) in this ecuntry in the 
possession of the Minister of Muniticns cn Ist inot., viz. : ec pper 27,530 
tons, spelter G.O.B. 18,768 tons, spelter, refined, 6,544 tons, aluminium 
10,215 tone, soft pig lead 49,111 tons, nickel 1,735 tens and antimcny 
regulus 3,303 tons. ‘a 

lt is intended to publish, at menthly intervals, the steeks held_cn the 
first day of each month. In additicn to the above the Minister helds 
large quantities of scrap, mainly bra-s, of which it is impossible to give 
any figures at present. 

* * oo * * 


Metals Suspension Orders. 

By an Order of the Minister of Munitions the operation of the under 
mentioned Orders has been suspended as from the 17th inst. until 
further notice :— . 

The Copper (Sale or Purchase) Order, 1916, Dec. 8, 1916. 

The Copper (Use in Manufactures) Order, 1916. Dec. 8, 1916. 

The Copper (Control) Order, 1917. Jan. 1, 1917. 

The Brass and Copper (Returns) Order, 1916. Dec. 1, 1916. 

The Brass (Swarf and Scrap) (Control) Order, 1917. Feb. 24, 1917. 

The Cupro-Nickel Scrap (Dealings) Order, 1917. March 9, 1917. 

The Spelter (Control) Order, 1917. March 23, 1917. 

The Spelter Control (Amendment) Order, 1918. Jan. 22, 1918. 

The Lead Order, 1917. Sept. 1, 1917. 

The Lead Control Amendment Order, 1918. Feb. 19, 1918. 

The Type Metal (Returns) Order, 1918. May 28, 1918. 

The Lead (Amendment) Order, 1918. June 28, 1918. 

The Tin (Dealings) Order, 1917. Dec. 21, 1917. 


The Tin (Dealings) Order. 1918. April 25, 1918. | 
The Chrome Ore Order, 1917. Aug. 31, 1917. í i 
* * * * 


The Australian Iron Industry. g 


The House of Representatives of the Commonwealth of Australia 
recently passed a Bounties Bill in oreer to encourage the establishment 
of the iron and steel industry in Australia. It is hoped that by means of 
the provisions in the Bill the galvanised and iron sheet industry will be 
fizmly established in the Commonwealth. 


* * # * TE ni 


Electricity Supply. 


The street lighting is to be improved and 98 electric lamps are to be 
lighted in HANLEY. 

MAIDSTONE CouNCIL has increased the price of clectric current by an 
additional 5 per cent. i 

GREETLAND (YoRKS) URBAN Couxcir proposes to obtain a supply of 
electric current for street lighting and other purposes. ‘ 

On the advice of the LEISTON LIGHTING COMMITTEE, the Urban Council 
has decided to go into the question of providing the town with electric 
supply. z ‘ | 

Leigh (LaNcs) ELECTRIC SUPPLY COMMITTEE has increased the 
charges for electric current by 10 per cent. as from Jan. F, making 35 
per cent. increase within the last two vears. 

The Board of Trade have suspended the operation throughout Scot- 
land of Part IV. of the Lighting, Heating and Power Order, 1918 
(which prohibits shop-window lighting), from Dec. 20 to Jan. 4. 1919, 
inclusive. 

Extensions of the generating plant of Bury (Lanes) Corporation 
cannot b+ carried out at present, but owing to the increasing demand for 
supply, negotiations have been opened up with the Lancashire Electric 
Power Company, in the hope that it will be possible to inter-connect the 
two systems at Radcliffe, and thus get a temporary bulk supply. 

STOKE-ON-TRENT CORPORATION has been informed that the schen e 
for plant extensions has been approved in principle by the War Cal inet 
Electrical Services Sub-Committee. The Electrical Engineer (Mr. ` 
C. H. Yeaman) has, therefore, been asked to prepare a report upon the 
proposed new gencrating station and to select a suitable site, &c: 

Owing to the lighting restrictions and economies effected by 
consumers, the EDINBURGH ELECTRIC LIGHTING COMMITTEE estimates 
that there will be a drop in the year’s revenue of £12,600. ‘The increa:e 
in wages will involve an additional expenditure of £2,350, but there will 
be a saving of £5,200 on the coal bill owing to their reduced output and 
an increased revenue for lighting public stairs. There will, therefore, 
be a decrease of £5,700, and it is proposed to increase the price for lighting 
from 33d. per unit to 4d. per unit, and power by 3d. per unit. 
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The accounts of the WIMBLEDON ELECTRICITY DEPARTMENT for year 
ended March 31 show gross capital expenditure £269,123 (increase 
£389), of which £127,299 has been repaid. Income waa £44,266 (coin- 
pared with £38,044 in previous vear) and working expenses were £31,306 
(£27,586). Interest required £5,862 (£6,090) and loan contribution and 
sinking fund £12,662 (£12,531), leaving net profit £380 (compared with 
a deficit of £4,220). Working and special charges were 2:015d. (1°783d.) 
per unit sold, and capital charges 1°193d. (1:204d.) Maximum supply 
demanded was 2,219 (2,040) kw. Units generated were 5,181,030 
(5,079,485) f z 


On the recommendation of the Electric Supply Committee, SHEFFIELD 
CORPORATION has adopted an award of the Committee on Production, 
and an application from women workers has been referred to the Indus- 
trig! Commissioner for arbitration. The Committee disapprove of the 
Board of Trade electrical power scheme, and hoped the Government will 
take no definite action until an adequate opportunity has been afiorded 
municipalities of presonting their views on it. The estimates of the 
committee put the gross profit at £204,625 for the year ending March 25, 
1919, and £240,386 for the year ending March 25, 1920. 
settlement of the dispute with the Ministry of Munitions on the question 
of the new power station at Blackburn Meadows has been made. . 


Last week the L.C.C. authorised WootwicH Borovan CouNciL to 
borrow an amount not exceeding £15,000 on account of expenditure 
already incurred in connection with the extension of the Globe-1oad 
electricity station at a total expenditure of £132,871. The original 
estimate of the work amounted to £77,000, but additiohal works were 
executed and large additional expenditure was incurred. The LCC. 
has asked the Borough Council to state whether the expenditure now 
returned will complete the extensions, and for an assurance that no 
additional »expenditure will be incurred without first obtaining the 
Council s sanction to the requisite loan. The great demand for electrical 
energy in Woolwich produced by the war had brought about a change 
in the financial position of the undertaking, and the accounts for 1917-18 
showed a net surplus of £5,701. It is desirable that the Borough 
Council should make a careful review of the present position and future 
prospects of its electricity undertaking with a view to the reduction 
of the unremunerative debt, more particularly that outstanding on 
the Plumstead station. 

t 


ROTHERHAM CORPORATION claims to have the first super-power station 
erected in this country. The new station, which is adjacent to the 
present works, will be ready to supply electric current early in the new 
year. The first two turbo-alternators are of 12,500 kw. each, and by 
mid-summer next a 30,000-kw. set will be completed. With the existing 
generating plant the capacity will then be 70,500 kw. There are special 
advantages in respect of railway facilities and water supply, and an 

*® abundance of fuel within easy reach. It is computed that fuel can be 
brought from the pit-head to the overhead bunkers in the boiler-house 
at about 7d. per ton. There are 12 laige water-tube boilers, each 
equipped with special coal-feed arrangements and a suction ash plant. 
It is computed that the coal consumption per unit delivered on con- 
sumers’ premises will be less than 2lb. per kilowatt. During the past 
year Rotherhan Electricity Department has extended its sphere of 
influence by taking over the elect. ic supply area of the Mexborough & 
Swinton Tramways Company. The necessity for the new developments 
was partly due to some 15,000 H.P. being required for the new rolling 
mill plant of Messrs. Steel, Peech & Tozer and other purposes of the firm. 
At present there are applications from existing works -for between 
40,000 kw. and 50,000 kw. The old and new works Fave cost over 
£1,000,000, and sanction has been obtained for:the expenditure of a 
further £800,000. 


Councillor John Owens and Councillor P. S. Brook have been ap- 
pointed éhairman and deputy-chairman of the CHESTER ELECTRICITY 
CoMMITTEE for the current year. The chairman and deputy-chairman, 
the mayor, Councillors W. H. Denson, F. H. Illingworth and E. Noel 
Humphreys have been appointed a sub-committee to confer with the 
tramways sub-committee as to the charges for energy to the tramways, 
and with a sub-committee of the Watch Committee as to the charges for 
public lighting, and to supervise experiments made in the development 
of electricity as an aid to agriculture and rural industries. 

The electrical engineer (Mr. S. E. Britton) has arranged terms with 
Messrs. E. Webb & Sons, Saltney, for supply of electrical energy, and 
with Messrs, Crichton & Co. for an additional supply of electiical energy. 
The Council ha., therefore, decided to apply, subject to the consent of 
Hawarden Rural Council being obtained, to the Board of Trade for an 
order authorising the supply to Messrs. Webb & Sons and for consent to 
run overhead transmission lines. The termsfor the supply to Messrs. 
Webb and Messrs. J. Crichton are as follows: (a) The Corporation to 
provide plant and transmission lines at an estimated cost of £4,572, but 
of this sum Messrs. Webb & Sons will provide £2,384 and Messrs. J. 
Crichton £2,188. If the estimate be exceeded, the proportions will be 
settled by Mr. Britton. The Corporation will repay the sum so provided at 
the end of seven years, or at any time, or from time to time during such 
period, either as a whole or by instalments, and during the period will 
pay interest at rate of 5 per cent. or the current joint stock bank rate, 
whichever shall be the lower. Each company will take a supply of 
energy equivalent to 20 per cent. per annum on the amount of the capital 
expenditure allocated to each company at the current rate per unit for 
bulk supplies for seven years. 

Having regard to the conclusion of the war, a special committee is to 
bə appointed to report to the Counci! on all questions relating to the 
development of the city. 
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Eleetritc Fraction. 
BELFAST TRAMWAYS COMMITTEE has decided not to give a tramway 
service on Christmas Day. 


In Birmingham there will be no Christmas Day service of the Cor- 
poration tramcars, 


MAIDSTONE TRAMWAYS COMMITTEE recommends the extension of the 
light railways in the North and South King-street wards. 


Doveras (ISLE oF Man) has rejected a motion to abolish Sunday 
tramcars, but it has been decided to give a restricted service. 


The parcels and goods carrying scheme of the SOUTHAMPTON (‘or- 
PORATION tramways department, which was inaugurated in Feb.uary 
last, has been discontinued owing to lack of support. 


The MUSSELBURGH & Distrricr ELECTRIC LIGAT & Traction Cow 
PANY has applicd to the Board of Trade for power to abolish the ld, 
fares for a mile or part of a mile and to charge 1] $d. 


' HULL Corporation recently authorised the borough engineer (Mr, 
F. W. Bricknell) to purchase an electric truck for the collection of street 


= sweepings near depots, and an order has been placed with the British 


Klectric Vehicles, Ltd.. fona 20 cwt. truck, to be titted with an ironclad 
“ Exide ” battery. 


The Board of Trade has extended to Aug. 7, 1919, the period limited by 
the Lonnon BLecTRIC RarLwayY Act, 1913, for the construction of the 
works authorised by the Act, and also the time fixed for compulsory 
purchase of lands, &c., and for the payment of interest out of capital 
raised for the construction of the Edgware & Hampstead Railway. — 


In a report to the EDINBURGH Tramways Committee the manager of 
the tramways (Mr. R. S. Pilcher) states that he considers cheap and 
rapid transit facilities to the outskirts of the city can be best obtained 
by adhering to the zone system of fares rather than by changing to the 
universal fare system. He suggests the reduction of the number of stayes 
and a cheap penny fare radiating from the centre. 


The manager of the YoRK CoRorvRATION TRAMWAYS (Mr. J. W. Hame) 
recently prepared a report on the effect of higher tramway fares on the 
gross receipts. In manv Yorkshire towns (Wakeftiel¢, Bradford, Hudders. 
field, Mexborough, Swinton and Scarborough) the penny fare has been 
discontinued, and the minimum fare is 14d. At Wakefield the falling off 
in passengers has been only 2:28 per cent., but the increase in the reccipts 
was 20-67 percent. At Huddersfield the falling off in passengers in the 
week immediately following the advance in fares was 13-2 per cent.. but 
this figure is reported to be rapidly diminishing. At Bradford the 
receipts per car-mile have risen from 16-87d. during the week imme- 
diately preceding the advance in the fares to 21-85d. per car-mile. In- 
creased fares have therefore been introduced in York. 


Last week SHEFFIELD CORPORATION approved the proposals of the- 
Parliamentary Committee to Promote a bill for powers to extend the 
Handsworth tramway section. Free passes on the tramcars are to be 
given to blind persons. It was also decided to adopt an award by the- 
Committee on Production (Engineering and Foundry Trade Workers), to 
proceed with the erection of a new depot at Crookes, to purchase addi- 
tional tramcars and buses, to withdraw most of the Sunday morning 
munition workers’ cars, and to suspend the services on Christmas Day. 

The revised estimate for the tramways and motor service for the year 
ending March 25 next was revised. The total receipts are returned at 
£630,410, and the total expenditure £635,893, leaving net deficit £5,483 
An award by the Committee on Production which toek effect from the- 
first full pay day in November, together with the engineering award, will 
mean an additional cost of £24,000. 


WoRrCESTER City Councir. has decided to raise ne objection to the- 
proposal to reduce the tramway service, to cut out some of the stopping 
places and to increase the fares on certain routes. There was some 
Opposition to the proposals and Mr. Fairbairn said he was not satisfied 
that the undertaking had suffered as a consequence of the war. He had 
no confidence in the appropriate Government department, which was 
presided over by a gentleman who was so largely interested in tramways.. 
It was well known that the particular Government department was 
now run in the interest of tramway undertakings. Jt would have been 
more reasonable to have increased the fare on the Rainbow Hill route,. 
which was a far more unprofitable section than the Brabourne section. 
He was not prepared to admit that during the war the undertaking had 
been run with due care and management, and he thought the Company 
had taken advantage of the war and neglected their duties so. 


The Highways Committee of the Lonpon County Councit has in- 
formed the Amalgamated Association of Tramway and Vehicle Workers 
that all car services on the Council tramway systems will ke suspended at 
4 p.m. on Christmas Day. 

A report of the Highways Committee upon the Government subsidies: 
granted during the latter part of the war to the motor-omnibus services 
in South-Eastern district was presented on Tuesday by Mr. G. H. Hume. 

Dr. Scotr Lrpcetr said some method ought to be found to stop the 
wasteful competition between two services. The County Council tram- 
way service had done its best to help the Government during the war 
and it ought to be treated as welk as the omnibus companies. 

Mr. W. J. Squrres agreed, and said that nearly £100,000 had beer. 
paid by the Government to the omnibus companies for what they had 
done. The giant for the year ended June 30, 1917, was £44,312. 
Possibly the Government might. consider representations made to them: 
on behalf of the Council.. 

The report was adonted.. 


id 
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Imperial and Foreign Notes. 


The “ Industrial Australian and Mining Standard ” says there is a fair 
prospect that the first secticn of the electritied VICTORIAN SUBURBAN 
Ramways—the Sandringham to Essendon section—being completed 
before the end of the year. 


The “ Industrial Australian and Mining Standard ” says nearly all the 
equipment for the manufacture of calcium carbide by the Hydro- Electric 
Power & Metallurgical Company, at Electrona, North-West Bay, Tas- 
mania, has been made in Australia, and the expenditure on the carbide 
and electrode works up to date has been over £70,000. The crushing anc 
dressing plant were made in South Australia, the carbide drum-making 
plant in Sydney, and the electric furnace iron work, electrode holders 
and plant for the electrode factory in Victoria. 


H.M. Consul-General at Gothenburg (Sweden), who is making a collec- 
tion of British commercial referenre books, trade catalogues, &e., for 
exhibition at the Consulate-General, would welcome the assistance of 


United Kingdom manufacturers and merchants in’making the collection _ 


as complete as possible. 


The chairman of the Post Office Committee of the U.S.A. HOUSE oF 
REPRESENTATIVES (Mr. Moon) has introduced a Bill for the permanent 
Government ownership of the telegraph and telephone lines as auxiliary 
to the Post Office Department. Mr. Moon stated that President Wilson 
was in favour of the Bill, which authorises the purchase of the telephone 
systems and a preliminary survey of telegraphs. 

The: War Service Committee of the U.S. A. Rubber Industry announce 
that all restrictions governing production of rubber products and the 
amount of crude rubber that may be imported from primary markets 
have been withdrawn. Rubber will be consigned to the Rubber Associa- 
tion as hitherto, and the usual guarantee will be required, but maximum 
prices and allocation features are entirely eliminatec. 


The American Nitrogen Products Company is erecting plant on the 
north arm of Burnard Inlet, British Columbia, for the production of 
nitric acid and fertilisers. The company, which is an American one, has 
a capital of $2,000,000, and will employ the arc process. Their plant 
is being constructed close to the Lake Buntzen power plant of the British 
Columbia Electric Railway Company, which will supply 3,500 kw. at a 
low rate. 

In a report of the SWEDISH RAILWAYS ADMINISTRATION it is stated 
that in 1915 it was found necessary to make a closer inquiry into the 
question of electrification, as it appeared that the high cost of fue] made it 
advisable to adopt electric traction. It is estimated that if the change 
had been made in 1913 it would not have cost more than the actual price 
of fuel in 1915. As the war proceeded it was found necessary to have 
recourse to wood instead of coal, and this considerably reduced the speed 
of trains. A journey from Stockholm to Kiruna ( Laplartd) now occupies 
39 hours ; with electrical working the journey could be done in 18 hours. 
The journey from Stockholm to Gothenburg now occupies 11 hours, 
whereas an electrically-driven train could do it in 54 hours. The Railway 
Administration estimates that the electrifying of the railways can be 
carried out in about 10 years. There is plenty of watef power available, 
and already several large power works are in existence. Jt is also 
reckoned that cables laid along the railway lines would be able to supply 
power for agricultural purposes. ` 


Miscellaneous. 


The following addition has been made to the list of firms and persons 
with whom trading by firms and persons in the United Kingdom is 
prohibited : Accumulatorenfabrick (with the partners in same, E. 
Snijders and J. F. Fredricks), Amsterdam. . 


The following alterations to the list of PROHIBITED AND RESTRICTED 
Exports are published: Delete—(a) aluminium and alloys of alumi- 
nium; (A) antimony and alloys of antimony; (a) ferro-manganese ; 
(a) ferro-silicon ; (a) nickel. All the foregoing entries are transferred 
to class (B). Delete—(s) rubber, gutta percha or balata goods (not 
otherwise specifically prohibited); (a) lathe tools and measuring tools. 


Some particulars have been published of the results of the APPLICA- 
TION OF ELECTRICITY TO GROWING Crops at Llantwit, Fardre; The 
experiment was carried out under the direction of Mr. W. A. Chamén 
(general manager) and Mr. C. T. Allan (engineer) of the South Wales 
Electrical Power Distribution Company. A two-acre piece of ground of 
heavy loam, 70 per cent. clay and 30 per cent. sand, was selected. In 
1916 the field grew oats, and was two-thirds ploughed, but not manured 
up to the end of 1917. In March, 1918, colliery manure, 20 tons per 
acre, was spread over the ground. Ploughing was followed with 10 cwt. 
of 30 per cent. superphosphate and 2} cwt. of sulphate of ammonia, 
and in May 48 cwt. of Templar from Loch Leven were set, over 18 tons 
baing lifted in October, compared with 14 tons from:a similar amount 
of seed in 1917. Though there was a lot of wet weather, the electrical 
apparatus gave no trouble at all. Early morning and evening treatment 
gave an influence of 252 hours in 1917 and 588 hours in 1918. The 
electrified land yielded 9-46 tons por acre, compared with 8-40 tons on 
neighbouring and gimilar land. In the report of Mr. C. T. Allan it is 
stated that. the apparatus never failed, though difficulty was expe.ienced 
in keeping the network charged during heavy rain. The total yield was 
increased, and the neighbouring land (with which comparison was made 
had b2en under electric treatment in the previous year. The area of 
network was also smaller, the wires only running one way instead of 
basing crossed. The cost of equipment, which could easily deal with 
100 to 150 acres, was approximately £300. <A similar experiment on a 
fied of oats yielded an increase of 35 per cent. in grain and 17 per cent. 
in straw. , 
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Educational. 


Prof. W. A. Bone. who delivered the Lapy PRIESTLEY MEMORIAL 
LECTURE at the Imperial College of Science on the llth inst., said the: 
smoxe nuisance caused preventable damage to buildings, furniturg, 
human vitality and plant life amounting annually to not less than 
£50,000,000, as well ae involving a prodigious loss of valuable by-pro- 
ducts. As regards the present price at which electricity is supplied to 
the average householder, he described it as a public scandal. Our 
distribution of electricity required very drastic reform. 

At the TECHNICAL COLLEGE, LOUGHBOROUGH ( LEICESTERSHIRE), there: 
are complete courses of training in the theory and practice of electrical 
and mechanical engineering, and the workshops provide accommodation 
for 500 students working at the same time. The complete course covers 
a period of 5 years, during which works training in all branches will be 
given. The next term will commence on Jan. 4, 1919. Prospectuses,. 
containing full particulars of the courses, can be obtained from the 
Director of Educaticn, Mr. W. A. Brockington, O.B.E., M.A. 


Tenders Invited and Accepted. 


LIVERPOOL CORPORATION TRAMWAYS COMMITTEE invite tenders (by 
noon Dee. 31) for the supply of a number of motor omnibuses. Tender 
forms, &c., from the general manager, Mr. C. W. Mallins, M.I.A. E., 24, 
Hatton-garden, Liverpool. . 

SHEFFIELD TRAMWAYS & Motors COMMITTEE requires tenders for 
50 double deck top-covered tcamear bodies with trucks. Tenders to 
general manager by Jan. 7, 1919. 

DUBLIN ELECTRICITY SUPPLY COMMITTEE invites tenders for 200, 
single-phase and 100 three-phase meters. Tender forms from the 
electrical engineer and tenders to the chairman of the Committee by 
noon Des, 23. 

The New Zearayp Puniic Works DEPARTMENT requires tenders by 
noon Jan. 6 for the supply and delivery of transformers. Conditions 
from the Public Works Offices, Wellington, Auckland, Christchurch 
(Electrical) and Dunedin. 


STRETFORD Ursan Councit has placed orders with the British West- 


_ inghouse Co, for h:-t. switchgear at £2,090 and with Bertram Thomas for 


].-t. switchgear at £2,482. . 
Appointments Vacant. , 


The Council of Birmingham University invites applications for the 
chair of physics. Salary £1,000 a year. Particulars from the Secretary 
and applications by Feb. 8, 1919. 

Birmingham Corporation Tramways Department requires a tele- 
prone electrician. App!ications to the general manager. 

A lecturer in physics is required at University College, Exeter. Salary 
£250 to £300 per annum. Particulars from the Registrar and applica- 
tions by Jan. 1. 


West Ham Education Committee invite applications for the post of - 
Principal of the Municipal Technical Institute. Salary £600, rising to 
£700 per annum. Particulars from the Town Clerk. 


Applications are invited for the chair of chemistry at King’s College, 
London. Initial salary £600 per annum. Applications to the Vice. 
Chancellor, University of London, South Kensington, London, S.W.7 
by Feb. 8. > : , 

A head of the engineering department and two teachers of physics 
chemistry and mathematics are required at the Swindon and North 
Wilts Secondary School and Technical Institution. Applications to the 
Principal by Dec. 28. ' l 

A lecturer in natural philosophy is required at the University, Mel- 
bourne. Salary £450 pər annum. £100 allowance for travelling ex- 
pənses. Applications tc Agent-General for Victoria, Melbo arne- buildings, 
Strand, W.C. 2, by Feb. 1, 1919. a 


Business Items. 

In a pamphlet issued by the Phænix Brazing Company, of Star-lane,. 
Barking-road, E.16, particulars and illustrations are given of the 
Phcenix improved process of cast-iron brazing. oo 

We have received from Messrs. Mosses & Mitchell a combined blotter 
and paper weight, which also serves as a reminder that the firm supply 
“ Vulmos ” vulcanised fibre. , 

Sidney T. Jolley and Alfred Hy. Knight (trading as the Accumulator- 
Service Company), 7 & 9, Station Approach, Wanstead Park Station, 
Essex, have dissolved partnership. Debts by Mp. Jolley, who continues. 
the business. i 
= Stanleigh E. Herrtage and Geo. Wm. Lester (trading as Herrtage, . 
Lester & Company), electrical engineers, 4, Queen-street-place, London, . 
E.C., have dissolved partnership. Debts by Mr. Lester, who continues 
under the same style and at the old address. i 


Bankruptcies and Liquidations. 

The Larne Electric Light Works, Ltd., is being wound-up voluntarily,. 
and Mr. J. D. A. Norris, Suffolk House, Laurence Pountney-hill, Lon- 
don, E.C., has been appointed liquidator. i l 

The discharge of Saml. Smith (trading as Smith & Sons), electrical 
engineer, &c., 224, 24 & 26, Victoria-square, Widnes, is suspended until. 
Oct. 25, 1920. a a l 

An application for the discharge of Andrew Matson, lately electrical. 
engineer, of 10, Hardwick-terrace, Stockton-on-Tees, will be heard on. 
Jan. 14 at the Court House, Bridge-road, Stockton-on-Tees. 
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Ed 
Companies’ Meetings and Reports, &c. 
———— 

The YorKSarRE (West Ripina) E.ecterc Tramways, Lto., will pay 
@final dividend of 3 per cent. (being at the rate of 6 per cent. per annum) 
on the 6 per cent. cumulative preference shares. ' 

At an extraordinary general meeting of the BRITISH WESTINGHOUSE 
ELECTRIC & Mra. Compay, Lrr., on the 12th inst., the resolutions 
recently passed altering the articles of association and increasing the 
capital of the company were confirmed. 

The directors of the EASTERN. EXTENSION AUSTRALASIA & CHINA 
TELEGRAPH ('OMPANY, LTD., have declared a third quarterly interim 
dividend of 3s. per share. payable (tax free) on the 15th prox.. in respect 
of profits for the year 1918. The share register will be closed from 
Jan. 7 to 14 inclusive. 


The EASTERN TELEGRAPH COMPANY, LTD., announce the payment 
on the 15th prox. of dividend at rate of 34 per cent. per anndm, less+tax, 
on the preference stock for the quarte: ending 3lst inst., and the third 
quarterly interim dividend of 14 per cent. on the ordinary stock, tax free, 
in respect of profits for the year 1918. The transfer books of the ordinary 
stock will be closed from Jan. 7 to 14 inclusive. 


The trading profit of the BARBADOS ELECTRIC SUPPLY CORPORATION, 
LTD.. for the vear ended June, was £3,197, against £2,970 in the preceding 
vear. ‘Repairs and renewals cost £484. Consumers increased from 
1,403 to 1,541, and the connections from 19,562 to 22,208 25 c.p. (equi- 
valent lamps). £1,270 was expended on house connections and additions 
to mains. . 


The gross receipts of the Maxx ELECTRIC RatLbway Company for the 
year ended Sept. 30 were £17,554 and expenditure was £11,741. A debit 
halance was brought forward of £28,223. and adding debenture interest 
(£9,000) the debit balance is £31,411. There was a gain in working of 
£5,812, against a loss of £52 in 1917. Passengers carried totalled 173.005, 
against 119,683. Debenture interest has again been funded by the 
issue of second debentures. 


At the meeting of the STIRLING & BRIDGE oF ALLAN TRAMWAYS 
‘Company, LTD., last week the chairman (Mr. Henry F. Brand) referred 
to the negotiations between Stirling Council and the company for the 
purchase by the former of the tramway system with a view to its 
electrification, The negotiations were interrupted by the war, and 
though he had no desire to push the Council, he thought it right to say 
that in the opinion of the directors the question of the purchase of 
the tramways was not one that could he postponed indefinitely ; and, 
failing the Council's taking over the system, the directors would consider 
the question of the application of mechanical traction. 

In the report of the New TRANSPORT Company, LTD., for the vear 
1917 it is stated that parliamentary action has been more energctic, a 
‘great many questions having been asked in the House of Commons in 
regard to the proposals of the Company. On Dec. 6, Sir Albert Stanley, 
M.P., accompanied by Sir Hubert Llewellyn-Smith, as a result of the 
deputation which had waited upon him, visited the Company's work: 
andl professed himself p>rfectly satistied with what he saw. The directors 
emphasise the obvious determination of the Board of Trade not to have 
any Official dealings which might commit them to even an inquiry. 


‘The past year's net revenue of the PROVINCIAL TRAMWAYS COMPANY 
from local companies was £59,054. After adding amount brought forward 
(£8,555), transfer fees, &c., the total is £78,722. Deducting administra- 
tion expenses (£2,0/ 2), income tax (£7,925), interest to debenture holders 
(£8.750), preference dividend, interim dividend on ordinary shares and 
other charges, the balance is £48,108. The directors have set aside to 
reserve and depreciation £12,000, added to reserve account for third- 
party insurance, &c., £5,000, to reserve for deferred repairs £15,000, 
leaving £16,108. They now recommend a dividend on the ordinary 
shares of 10d. per share and a benus of 6d. per share, making 2s. per 


ee re, or a dividend at rate of 10 per cent. for the year, carrying forward 
7,804. 


The report of the British Carite Company, LTD., states that the 
plant of the Barnsley Smokeless Fuel Company, at Barugh, which is 
under the management of Low Temperature Corbonization, Ltd., has 
continued at work with gcod progressive results. It is hoped, however, 
to improve considerably on what has already been achieved, and to this 
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end the plant is being largely used for experimental purposes. Good ` 


prices have been obtained by Low Temperature Company for all pro- 
ducts, The company’s interest in the Barnsley Smokeless Fuel Com- 
pany has been still further increased. Under the terms of the agreement 
with the Low Temperature Cerbonization Company for the exploita- 


tion of the company’s process throughout the United Kingdom, £9,000 
has been received to date. - 


Mr. A. W. Tait, who presided over the annual general meeting of 
FERRANTI LIMITED last week, stated that electrical development had 
made large strides during the war, and would make still greater strides 
in the near future. One of the points in the forefront of the Coalition 
programme was the question of the economical generation and distribu- 
tion of electricity throughéut the whole of this country. in order that in- 
dustry might be supplied with one of its greatest essentials—cheap power. 
There should, therefore, be a very large business in their own home 
market, apart from the developments which were taking place and would 
take place in other countries throughout the world, It was hoped that 
at the conclusion of the war it might be possible to bring forward a 
scheme for funding the arrears of dividend on the preference shares and 


for readjusting the com `g j i 
djus ompany s capital, and also to provide fo " 
«developments. ie eee 
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The report of the ELECTRICAL SECURITIES TRUST for the year to Nov, 
J4 states that an opportunity occurred to realise the debentures and 
“ B” debentures of the North Wales Power & Traction Company, and ax 
it was desirable to close the debenture holders’ trust, the trustees mare 
arrangements for selling the remaining assets held as security for tle 
debentures to a syndicate or pool. The debenture holders approved. 
and on the sales being completed the trustees had in hand £62,834. Ata 
meeting held on October 15, 1918, the debenture holders authorised the 
trustees to pay the secretary a fee for the period from the time they took 
over the securities, to pay fees to themselves for the eight years they hail 
acted as trustees, including special fee to Mr. Shepherd in connection 


` with three visits to Canada, and to Mr. Tait in connection withthe realisa. 


tion of the debentures of the North Wales Power & Traction Company, 
and to pay the legal charges of the solicitors. After meeting these fees 
and expenses a sum of £58.000 was available. This sum was accepted 
by the debenture holders in full discharge and satisfaction of all claims 
against tho trustees or the company. £55 per £100 had already been 
repaid, ane this further distribution gave each debenture holder repay. 
ment of the balance of £45 of his capital and £13 per £100 towards pay. 
ment of premium and interest. The board are considering the question 
of winding-up the company. 


New Gompanies, &c. 


— ee 


BRITISH SPIRO TURBINE, LTD. (152,171.)—Private company: 
reg. Dec. 9, capital £50,000 in £1 shares, to acquire from Sir Wm. R. 
Garforth the benefit of a patent relating to rotary engines and the like, 
and to carry on the business of engineers, manufacturers of and dealers in 
steam, dil, gas and electrical engines, &c. First directors, Sir Wm. R. 
Garforth (psrmanent director and chairman), Capt. G. H. Bles, J. 
Lithgoe and T. Beardall. Reg. office, City-chambers, Infirmary-street 
Leeds, 

CARDIFF DOCKS ENGINEERING WORKS, LTD. = (151,976.)—Private 
company. Reg. Nov. 19, capital £3,000 in £1 shares, to take over the 
business of marine, mechanical, electrical and general engineers and 
welders carried on as "J. H. Korner & Grivas ° at Cardiff... Secretary : 
C. C. Perkins, 3, Clare-gardens, Cardiff. 

GENERAL ENGINEERING COMPANY (HORNSEY), LTD. (151,971).— 
Private company. Reg. Nov. 18, capital £12,000 in £1 shares, to 
acquire business cf engineers carried on at Hornsey by Marks, Tongue & 
Kamenicek, mechanical and electrical engineers, too] makers, &e. Reg. 
office: Campsbourne Works, High-street, Hornsey. . 

McWHIRTER & SONS, LTD. (10,177.)—Private company ; reg. Dec. 4 


in Edinburgh, capital £10,000 in £1 shares (3,000 preference), to acquire — 


business of electrical and mechanical engineers and electricians carried on 
by William McWhirter & Sons at Glasgow. First directors, W. 
McWhirter, A. C. McWhirter and £. S. McWhirter. Reg. office, 17. 
Douglas-street, Glasgow. 

ORBIT ELECTRICAL COMPANY, LTD. (152,080).)—Private company. 
Reg. Nov. 29, capital £60.000 in £1 shares (30,000 cumulative partici- 
pating proferemtey to purchase the business of manufacturers of and 
traders in clec trical batteries, pocket and other flash lamps and general 
electrical appliances, fittings and acessories cgrriad orf at Electric 
Works, Station-road, Chadwell Heath, Essex. First directors are H. B. 
Stocks, R. D. Browrie and T. T. Rankin (all permanent). Reg. office: 
2. Coleman-street, B.C. ` 

PORTABLE TOOL & ENGINEERING COMPANY, LTO. (151,886.)— 
Private company. Reg. Nov. 4, capital £10,000 in £1 shares (5,000 


10 per cent, preference), to take over, the business of auto tool and gauge » 


makers and electrical and general engit eers carried on by A. H. Stead, 
E. R. Lippe, L. W. Wetson. First directors; A. H. Stead, L. W. 
Watsor, E. R. Dipple and J. Woodall. Reg. office: 63, Finsbury: 
pəvement, E.C. 

REGENT SHEARS (1918), LTD. (152,090,}—Reg. Nov. 30, capital 
£75,000 in 70,000 preference shares of £1 each and 100,000 deferred 
shares of 1s. each. to take over the business carried on. by Regent Shear. 
Ltd., and to earry on the business of manufacturers of and dealers in 
sheet metal working machinery, press tools, stamping dies, electrical 
engineers, &c. First dircetors are E. G. Gubbins and J. Flower. Reg. 
office : Capel House, 62, New Broad-street, E.C. 

Company Registered outside United Kingdom. 

KNIGHT & KILBOURNE (EUROPEAN) PATENTS COMPANY (1,682 E).— 
Particulars filed Oct. 3, 1918. Reg. in Delaware, U.S.A. British 
address: 2a, Sandy-lane, Coventry. E. M. C. Instone, of the Firs, 
Kenilworth-road, Coventry, is suthorised to accept services. Directors 
G. T. Knight (Passadens, Cal.), P. Martin, E. M. C. Instone, S. de Jongh 
(Amsterdam) and G. S. Steel. 


ThirtySeven Years Ago. 
[From THE ELECTRICIAN, December 17, 1881.] 


ELECTRICITY V. SMOKE.—Dr. O. J. Lodge was announced to deliver a 
lecture on the above subject last Thursday night at the London Institu- 
tion. 

ELECTRIC LIGAT AT StRasBourc.—It is proposed to form a company 
at Strasbourg to supply electric light to the workshops and factories © 
that town, as well as others in Alsace. ; ; k 

YHE NEW ATLANTIC CaBLes.—It is reported that a small section of t ; 
American Telegraph & Cable Company's second cable was successfuly 
laid at Penzance thi other day. The section lies between Penzance an 
Whitesand Bay, near Land's End. 
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Notes. 


° ——— 
The Great Transition. 

SOME idea of the magnitude of war work that was being 

carried on by our industries up to the time of the armistice 


was given last Saturdav bv Mr. CHURCHILL, the Minister of. 


Munitions, at a-joint conference of Employers’ and Trade 
Union Advisory Committees. When we read that during 15 
successive davs Sir Doveras Hat's artillery discharged-more 
than 12,000 tons of sheils per day upon the German front, 
and that -during October the average production of filled 
shells in this country was over £7,000 tons a week, we get 
some little idea of what has been done. Now, quite suddenly, 
this torrent of output is stemmed, and our efforts have to be 
turned into peaceful directions as quickly as possible. It is 
gratifying to hear from Mr. CHurcuite that the change is 
coming about more easily than was anticipeted, but much 
will, of course, depend upon the steps taken by the Govern- 
ment. There are at present huge Government stocks, and 
these must be placed upon the market in such a way that 
our engineering industries are maintained in a stable condition. 
So far, home prices and export prices for steel and iron have 
been fixed up to May 1, 1919, and have provided for the 
gradual removal of Government subsidies. We are glad to 
hear that priority certificates are no longer required except 
for special national reasons. Consequently, civil orders may 
be placed and executed without delays of this kind. We hope 
that this fact is fully appreciated, for more than once recently 
we have been surprised to find manufacturers still speaking 
of priority certificates. Mr. CHURCHILL also announced that 
the Government are prepared to place very large orders if 
necessary, and among the branches mentioned were electric 


lighting and cooking. Contractors are advised to communicate 
with the Ministry of Munitions if they desire orders of this 
kind to keep their works fully employed. A speech was 
also made the other day by Dr. Appison, the Minister of 
Reconstruction, and we were interested to note the state- 
ment that the Government were prepared to spend £6,000,000 
on the training of men who had joined up as apprentices or 
after having only half completed their courses. This is an 
important step. Another point to which Dr. AppDIson referred 
was the difficult one of purchasing raw materials on a falling 
market. Manufacturers very naturally hesitate to purchase 
largely when there is a prospect of prices coming down. On 
the other hand, trade cannot be resumed fully unless such 
materials are purchased to an adequate extent. It appears 
that the Government are prepared to take some action m 
the matter, but the details of the scheme are not yet disclosed. 


oii 


British and American Trade Journalists. 
On Dec. 18 a pleasant gathering took place at the 


_ Stationers’ Hall when the party of American technical 


journalists, who were on a visit to this country as guests 
of the Government, were entertained by the Worshipful 
Company of Stationers, together with a number of their 
London colleagues. The meeting, arranged by the Circle of 
Scientific, Technical and Trade Journalists, afforded a useful 
opportunity for the exchange of views on topics of mutual 


. Interest, and we cordially endorse the resolution passed at 


the meeting advocating future co-operation between the 
technical press in both countries. The American party only 
arrived from France shortly before the „meeting, and owing 
to the uncertainty of their programme, the notice was un- 
avoidably short. Nevertheless, & Very representative gathering 
assembled to meet the American guests, and their addresses 
were listened to with great interest. We were very glad-to 
note the consciousness of the high standing of technical 
journalism es a profession revealed in these speeches. As 


- one of the speakers said, the services that the technical press 


can render to industry are immense, probably far greater 
than those possible to daily newspapers, which have necessarily 
to deal with such a wide range of interest. Striking instances 
were quoted of the help given to the American Government 
by technical papers in the United States, and this experience 
could be fully corroborated in this country. y We need only 
conclude by wishing our friends a pleasant passage back to 
their country, and continued prosperity in their profession. 


Photometric Developments During the War. 
In his presidential address before the Illuminating 


Engineering Society last year, Mr. A. P. TROTTER referred 
incidentally to several interesting researchés which the 
Illuminating Engineering Society had been conducting in 
regard to the illuminating power of flares, parachute lights, 
&c., and on the brightness of radio-active self-luminous 
materials, which, as is well known, have found many special 
applications during the war. By permission of the Ministry 
of Munitions, some account of this work was given at the 
meeting of the Society on Dec. 19. The two researches 


D 
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present an interesting contrast. In one case we have to deal 
with rapidly varying and transient lights, attaining some- 
times as much as 130,000 c.p. In the other, we are dealing 
with minute objects of the same order of brightness as weak 
moonlight. The special photometric apparatus described by 
Mr. TROTTER and Mr. Cuiinton for this work was distinctly 
interesting. The experience gained should have a stimulating 
effect on the design of photometric instruments in the future, 
and we are glad to find that the work proved of considerable 
value to the authorities. To anyone with a scientific mind 
it would seem obvious that appliances such as flares and 
luminous paint, the whole utility of which depends on the 
light they yield, should be subject to photometric measure- 
ment, and the authorities undoubtedly acted wisely in placing 
the matter in the hands of men who have experience in this 
field. We have here one instance of the large amount of 
valuable work that has been done unobtrusively by scientifie 
and technical societies during the war, and no doubt in 
course of time we shall have other encouraging instances 
brought before us of the help they have rendered in the 
prosecution of the war. . 


Qe ees 
University Courses for Journalists. 


AT a meeting at the Institute of Journalists on Dec. 16 
the question of the training of journalists was revived in an 
interesting discussion, Dr. W. L. COURTNEY presiding. The 
matter is an important one. At present it might be said 
that most journalists drift into the profession rather then 


_ consciously prepare for it. It is doubtless true that many of 


f 


the characteristics of a really able journalist—the instinct 
for good “ copy,” a knowledge of men and affairs, and the 
power to foresee the trend of public opinion and prepare for 
it—cannot be completely taught in schools. But there is a 
great deal, including the ability to write rapidly and clearly 
in good English, and the art of condensation and selection, 
which could certainly be taught in a preparatory course, 
Sir ARTHUR QUILLER-CoucH, in a letter read at the meeting, 
commented upon the poor powers of expression possessed by 
most youths after leaving school—a defect which many teachers 
at colleges have long recognised and which is unfortunately 
common in the engineering profession. Too often the man 
who knows most is least able to convey his knowledge to 
others. In the case of the technical journalist, a course at a 
university or technical institution of standing should be re- 
garded as essential, and if a regular curriculum for prospective 
journalists at our leading universities is proposed we hope 
that the needs of those also propose to deal with scientific 
and technical matters will be borne in mind. It would be a 


‘great advantage if all techniċal students were. to pass through 


some such course, for, as it is, our engineers as a rule can 
neither write nor speak the King’s English in a way tbat is 


worthy of the work on which they are engaged. Atthe meeting | 


te which we refer, Prof. CUNLIFFE, of Columbia University, 
gave a most interesting account. of the School of Journalism 
at that institution, and the idea seems to be now a familiar 
one in the United States. Those who spoke in favour of the 
establishment of proper educational facilities for prospective 
Journalists included many pressmen of long experience and 
established reputation. Such prejudice as exists need not be 
seriously considered when we recall the lukewarm support 
originally afforded to technical colleges and engineering 
institutions which have now fully proved their value. We 
feel sure that the profession of journalism would gain in 
usefulness and reputation by the establishment of organised 
training, and we are glad to see that a representative com- 


mittee is to be formed by the Institute to inquire into the. 
matter. 
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Mica Insulation Manufacture in- Sweden.—It is stated 
that a factory has been started at Gothenburg, in Sweden. for 
the manufacture of mica insulating materials, and that supplies 
will be derived entirely from native sources, the concern having 
its own mines. l 


Electro-Magnétically Controlled Coupling for Train 
Lighting.—According to a patent taken out by the firm of 
Ehrich & Gaëtzin, in Berlin, a system of train lighting is to be 
introduced in which the speed of the dynamo is governed by 
means of a coupling controlled by an electro-magnet. The 
slip depends on the excitation, and this in turn is controlled 
by the current generated by the dynamo. 


Synthetic Mineral Oil.—Much has been heard of attempts 
in Germany to produce various raw materials by synthetic 
means, rubber being a well-known instance of materials - 
imitated in this way, though hitherto with Telatively little 
success. It is now stated that the Baden Aniline and Soda 
Works is investigating the synthetic production of mineral 
oil, and that easily liquified hydrocarbons suitable for the 
purpose have already been produced. It is hoped to apply 
the process on an industrial scale shortly, but at present it 
appears to be still in the experimental stage. 


Royal Institution.—Among the courses of lectures that 
‘will be delivered before Easter are the following :—Prof. 
MacGregor-Morris on “ The Study of Electric Arcs and their 
Applications ” ; Capt. G. P. Thomson on “ The Development 
of Aeroplanes in the Great War,” and “The Dynamics of 
Flying’; Prof. Hele-Shaw on “ Clutches ” ; Prof. C. H. 
Lees on “‘ Fire Cracks and the Forces producing them ” : and 
Prof. Sir J. J. Thomson (Master of Trinity) on * Spectrum 
Analysis and its Application to Atomic Structure.” The 
Friday Discourses will begin on Jan. 17 when Prof. Sir James 
Dewar will give a Lecture on “ Liquid Air and the War.” 


‘The I.M.E.A. and Electric Power Supply.—Upon the 
recommendation of the gegra] manager, Mr. H. Faraday 
Proctor, the following resolution was adopted by the Bristol 
Electrical Committee on the 20th inst. :— l 

That the report of the Íncorporated Municipal Association, dated 


- November 29, 1918, upon the question of electric power supply, be 


approved, with the exception of that portion of paragraph 2 which deals 
with the constitution of the District Boards. _ os 
This Committee is of opinion that where companies are now operating, 
and continue to operate as cither generating or distributing authorities, 
they should not be excluded from representation on such Boards. 
We are glad to see that the above exception has been taken to 
the I.M.K.A. report. for it indicates a desire for fair dealing 
which is highly desirable. 


The Advantages of Armature Ball Bearings on Electric 
Cars.—The “ Electric Railway Journal ” refers to some very- 
favourable experiences of the use of armature ball-besrings, 
in connection with motor-maintenance. One advantage 18 
that the danger of the armature rubbing on pole-faces 15 
reduced, and the only attention that the bearings need is to 
be filled with grease every three months. After 100,000 miles 
running, spread over two years, the inner and outer races 
are in almost perfect condition and balls were only very 
slightly worn (0-0-005 in. for l-in. diameter balls), while the 
average drop of the armature was only 0-001 in. to 0-014 in. 
Ball bearings are of special value on systems where frequent 
expert supervision is impracticable. 


Re-opehing of the Riga Polytechnic.—The closing of the 
Polytechnic at Riga appears to have been one of the many 
prejudicial consequences of war disturbances and the Bolshevik 
agitation in Russia, but it is stated that a movement has been 
set on foot for its re-opening shortly. During the last 10 years 
the industrial activities of this city have developed very 
actively, and the engineers trained at the Polytechnic appest 
to have taken a large share in the furthering of engineenng 
trades. It is hardly surprising to find that the German 
technical Press regard Riga and the adjacent Baltic area, 48 
a sphere for the activities of German concerns. We hope, 
however, that firms in this country will see that Britain shares 
in the future work of reconstruction. 
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Joint Industrial Councils.—A return has been issued show- 
ing the progress that has been made in the work of industrial 
organisation on the lines of the Whitley report. The leaflet 
is dated December 2nd, and since that dato several additional 
interim industrial reconstruction committees have been 
formed. The number of committees of one kind and another 
given in the return amounts to 73. The name and address 
of the secretary is given in each case. 

Institution of Electrical Engineers.—At the meeting on 
Thursday, December 14th, the President stated, in regard to 
the informal dinners following the meetings, that the Council 
were ina difhculty. On some occasions the number of members 
attending the dinners exceeded and on other occasions fell 
short of the number for which provision had been made. It 
might be necessary to ask members to send postcards inti- 
mating their intention to be present. 

Engineers’ Ballot on 47-Hour Week.—The result of the 
ballot of the members of the Federation of Engineering and 
Shipbuilding Trades on the question of the acceptance of the 
employers’ offer of a 47-hour working week, instead of the 
44 hours demanded by the men, was declared on Monday. 
There were 285,558 for acceptance and 147,086 against. By 
the agreement between the parties the other working conditions 
are to be maintained for the present. «OH a of Added S14 


Use of Meters on Tramears.—The ` Electric Railway 


Journal’ gives some instances of the utility of meters on 
tramcars with a view to checking waste of energy. Some 
comparative tests, made with the same equipment on level 
lines and gradients show that as much as 26 per tent. saving 
in energy could be made in this way. Originally 2-093 kw.-hr. 
per car-mile was obtained in a test in which the dials of all 
meters were kept covered, so that the driver could not obtain 
any information as to the current he was taking. Sub- 
sequently, after a period of training in which instruction was 
given on the handling of the cars, by observations of meter 
readings an energy saving of 0-253 kw.-hr. per car-mile (about 
12 per cent.) was obtained—in spite of the fact that climatic 
conditions were less favourable than in the first trials. On 
very severe hilly routes it was eventually found that the 
energy consumption could be reduced from 3:41 kw.-hr. to 
2-52 kw.-hr. per car-mile—a saving of 26-1 per cent.—mainly 
due to better handling of controllers and brake equipment. 


Utilisation of Copper and Steel Scrap in Canada.— 
According to “ Engineering ” the copper scrap obtained during 
the machining of the copper driving bands of shells produced 
under the direction of the Imperial Munitions Board, Ottawa, 
is how being refined and cast into ingots. Up to the middle 


of August, 10,000 tons of copper had been thus reclaimed, ` 


representing a value of approximately $5,000,000. Steel 
scrap is also being continuously recovered in large quantities, 
the present annual value of which is approximately $5,000,000. 
A subsidiary organisation of the Imperial Munitions Board 


operates works at Toronto, which are believed to be the - 


largest electric steel works in the world. Here the steel scrap 
accumulation collected from several hundreds of munition 
factories in Canada is converted by the electrical process into 
ingots and forgings. Operations commenced in July, 1917, 
and the present monthly capacity of the works is about 
5,000 tons of shell steel. Up to May 31, 900,000 6-in. shell 
forgings had been produced in addition to 69,500 9-2-in. shell 
forgings. 3 

Transmission of Heat Through Heavy Building Materials. 
A series of researches on the above subject by Mr. A. H. 
Barker and Mr. M. Kinoshita, carried out at London Uni- 
versity for the Research Committee of the Institution of 
Heating and Ventilating Engineers, has now been published. 
Much of the work consisted in developing standard methods 
of testing heat transmission through thick walls, and the 
authors describe their methods in great detail and evolve a 
series oF formule which can be applied to this problem. The 
apparatus comprised a suitable insulating chamber heated 
electrically, so that the internal ventilation was under strict 
control. One of the chief conclusions drawn from these 
experiments is the need for caution in drawing conclusions 
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from tests on any particular wall, the age of whichghas an 
important bearing on its insulating properties. lt is shown’ 
that currently accepted coefficients are 25 per cent. low if 
applied to an old wall and that a special addition to heat 
losses—amounting to in this case 45 per cent.—had to be 
made for effects of wind and-rain. Dampness in a wall may 
readily increase its average emission by 50 per cent. 

Institute of Chemistry.—Our attention has been called to 
the fact that the Institute keeps an Appointments Register, 
and thit facilities are available, free of charge, to companies 
and firms requiring the services of properly qualified analytical, 
research and technological chemists, and to universities, col- 
leges, technical schools, &c., requiring teachers of chemistry 
and technology. The war has brought to many manufacturers 
the realisation that in the great majority of productive in- 
dustries the assistance of an adequate staff of properly trained 
and qualified chemists is not only essential but highly profit- 
able. Many qualified chemists with valuable practical ex- 
perience in analysis, in research, in plant control and manage- 
ment, will shortly be available. Companies and firms are 
therefore invited to notify their requirements to the Registrar 
of the Institute, 30, Russell-square, London, W.C.1. The 
requirements should indicate the industry, the general nature 
of the duties to be entrusted to the chemists, the salary and 
prospects attaching to the appointments, and to whom replies 
should be addressed. It is anticipated that many of the 
chemists engaged in the factories under the Department of 
Explosives Supply, Ministry of Munitions, will shortly be 
available for employment in private works or elsewhere. It 
is important that the public and those interested in chemical 
manufactures should realise how great a national asset the 
services of these chemists may prove. Many of them have 
carried out on the large scale valuable investigations relating 
to the difficulties that have arisen in the course of manu- 
facture, and on the recovery of waste products. There is no 
doubt that many such chemists can be usefully and profitably 
employed in the scientific management of factories and that 
they will prove extremely valuable to our chemical industry. 


Obituary. 
J. BANNEUX.—The death is announced of M. J. Banneux, a former 
di-ector-general of Belgian telegraphs. Deceased was 72 years of ages 


_and retired from the service in 1913. 


E. J. HouGuton.—We regret to record the death of Mr. E. J. Houghton 
formerly electrical engineer of the London, Brighton & South Coast. 
Railway Company, which occurred at his residence at Croydon on the 
16th inst., aged 74 years. Mr. Houghton retired from the railway 
service in September, 1909, after more than 50 years’ service, during 34 
years of which he held the position of chief electrical engineer of the Com- 
pany. He was the pioneer of electric train lighting in this country, a 
train equipped with the system he-.designed having first run between - 


Personal. 

Sir John A: F. Aspinall, who for about 20 years has been genera 
manager of the Lancashire & Yorkshire Railway Company, has decided 
to retire from the position in January next, but he will become a 
director of the company. 

‘Ald. Knowles Edge, J.P., deputy-mayor of Botton, last week pro- 
sented the D.C.M., which was awarded at Gallipoli on Jan. 4, 1916, to 
Sergt. J. G. Jones, R.F.A. Prior to enlistment, Sergt. Jones was én 
electrician in Bolton. 


Arrangements for the Week. 
ROYAL INSTITUTION. 
- At Albermale-street, Piccadilly, London, W. Six Christmas Lec- 
tures for Juveniles on *“ The Fish of the Sea,” by Prof. D Arey 
W. Thompson, F.R.S. 
Tuesday, Dec. 31st. 


~ — 


8 p.m. Lecture L— Jelly- Fishes.” 
Thursday, Jan. 2nd. 

3pm. Lecture IL.—* Star- Fishes.” 
Saturday, Jan. 4th. 

3pm. Lecture H1.—* Cray- Fishes.’ 


WEDNESDAY, Jan. 1st. 
ROYAL SOCIETY OF ARTS. l 
At John-street, Adelphi, London, W.C. Juvenile Lecture 


8 p.m. 
by Mr. C. R. Darling. 


on “ Liquid Drops and Globules,’ 
ia (Lecture I.) 
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Application of the Electric Furnace to the 
Metallurgy of Iron and Its Alloys.* 


By H. ETCHELLS. 


It was the experiments of Siemens, and later of Henri Moissan, 
which directed attention to electricity as a desirable means of 
conducting metallurgical operations, and as a means of widening 
our knowledge in regard to the reactions governing the extraction 
and the melting of metals. : j 

Considering that iron is the metal which fills the premier place 
in the world’s industry, it is not remarkable that many industrial 
workers should have striven to apply the apparent advantages of 
electro-metallurgy to endeavour to improve the metallurgical pro~ 
cesses dealing with the production and subsequent treatment of 
this metal. 

The first two fields to be investigated were the production of 
iron from its ores and the utilisation of electro-thermal processes 
in the art of steel-making. Investigations were carried out con- 
currently in both of these directions. 1 do not propose to enter 
into copious details in regard to the various investigations which 
were followed. but I would like to lay before vou some of the 
fundamental ideas upon which electric furnace processes are based. 


Electrical methods appealed to many investigators and still. 


appeal to many people to-day, because of the high temperatures 
which it is possible to obtain by their use. Some people have the 
idea that the employment of increasingly high temperature brings 
many benefits and is a sure remedy for all ills. As is well known, 
in the combustion furnace heat is produced by the oxidation of 
some combustible substances, the product of combustion being gas. 
The efficiency attained, or the ratio between the amount of heat 
usefully employed and the heat value of the fuel, is generally rather 
low, averaging perhaps 25 per cent. . 

On the other hand, the average efficiency of an electric furnace 
is about 60 per cent., whereas the highest efficiency in combustion 
furnaces is only attained in the blast furnace somewhere in the 
neighbourhood of 66 per cent. 

'alculation shows that 1 ton of pure iron consumes theoretically 
400 kw.-hr. of electrical energy to raise it from normal atmospheric 
temperatures up to its melting point. Therefore, bearing in mind 
that after the metal is melted it often has to be superheated, and 
also maintained above its melting point during the process of 
refining, the efficiency of electric furnaces, which are to-day melting 
mild steel at the rate of 480 units per ton, and completely melting 
ae refining at the rate of 650 to 800 units per ton, is reasonably 

igh. 

It is necessary to qualify the statement that there is no limitation 
to electric heating ; theoretically, there is not, because the tem- 
perature of the electrical arc goes up to 3,600°C., while with resistance 
heating, providing a suitable resistor material could be obtained, 
concentration of energy could be made enormous; practically, 
there is a limit, because on the one hand the only material which 
will stand up to the temperature of the electric arc in any degree, 
i8 carbon. If we depend on resistance heating there are not many 
materials which can be heated above 1,700°C. by resistance methods. 

At the same time we can attain industrially considerably higher 


temperatures than those attained by combustion furnaces, for the 
following reasons :— 


l. At high temperatures carbon oxidises to CO and not to CO?. 
The oxidation of 1 lb. of carbon to CO? generates 8,100 lb. calories, 
whereas the oxidation of 1 Ib. of carbon to CO generates only 
2,430 Ib. calories. i 

2. The gaseous products formed escape readily from the furnace. 

3. In commercial work, at present at least, it is not feasible to- 
supply pure oxygen for combustion purposes. 

4. Atmospheric oxygen is accompanied by four times its volume 
of nitrogen, and if air is used for combustion the nitrogen absorbs 
a considerable quantity of the heat generated. | 
_ The theoretical limit of temperature for the combustion furnace 
is, therefore, in the neighbourhood of 2,000°C., and in practice it 
is very hard to exceed, to any extent, the temperature of 1,650°C. 

The application of heat in the electric furnace suggests itself as 
being ideal. Where arc or resistance methods are used, it is possible, 
in the majority of processes, to apply the electric heating right to 
the spot. where it is required, and the only losses which occur on a 
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large scale in properly designed furnaces, are those due to simple 
radiation alone. This accounts for the considerably greater effici- 
encv of the electric process. 

At the same time there is such a considerable disparity in the 
price of coal or gas on the one hand, and in the price of electrical 
energy on the other, that even with the higher efficiency of electrical 
heating it is only in those countries where carbonaceous fuel is 
scarce and where other methods of generating electrical energy 
are possible that the electrical process is the cheaper. 

The first electric furnace for steel making was due to Héroult, 
and since that time much progress has been made. One of the 
earliest furnaces is the Girod, in which the current is fed by upper 
electrodes across an are gap and into the charge in the furnace, and 
extracted from the furnace charge by means of water-cooled iron 
studs embedded in the lining of the hearth. Although this may 
be justly designated a risky device to incorporate in the hearth 
of the furnace, Girod built. quite a number of furnaces and worked 
them with considerable metallurgical success, attaining a reputation 
in France for the quality and variety of alloy steels comparable 
with that of many of the best stecl-making firms in this town. 

In the electro-metals furnace, which originated in Sweden, there 
are at least two upper electrodes and a bottom electrode which is 

‘in contact with the furnace lining. Two-phase current is applied, 

one phase to each group of upper electrodes, and the hearth electrode 
is made a common neutral connection. The electrical advantage 
of such a furnace with a hearth connection, is that cne upper 
electrode can be regulated without disturbing the balance of the 
current flowing through the other upper electrodes; in fact, one 
electrode can be lifted out altogether, and the current from the 
other upper electrode will continue to flow into the furnace and to 
be extracted by the bottom electrode. 

In three-phase furnaces built without 2 bottom electrode the 
regulation on one electrode affects the load on the others. 

In its simplest form the Greaves-Etchells furnace uses three- 
phase current, but only two phases are applied to the top electrodes 
and the third phase is connected to the furnace hearth. Contrary 
to the furnace bottom acting as a simple electrical connection, the 
hearth: is designed to act as an electrical resistor, and this causes 
heat to be generated in the hearth of the-furnace. 


The aim of good furnace design should be to bring the heat of 


the arc as near the charge as possible and to avoid radiating the 
heat from the arc on to the roof and side walls of a furnace, as the 
radiation loss through the walls is considerably increased thereby, 
and also the wear and tear on the roof and walls is likely to be 
increased. This argument is, perhaps, one of the greatest objections 
to the free-burning arc type of furnace, but it must be pointed out 
that the regulation of the electrical load on a free-burning arc 
furnace is not liable to the same fluctuation as that of an are 
contact furnace. 

Pure electric resistance beating in steel-making has not had 
any successful degree of practical application up to the present, 
except indirectly as we may consider it as forming part of the 
principle of the induction furnace. Ka 

From an engineer’s standpoint the induction furnace 18 pin 
but the metallurgist will soon realise the practical difficulties whic 
occur in dealing with liquid steel in narrow channels. Among 
other things, these comprise :— 


l. Irregular and excessive erosion in certain parts of the lining. 
giving considerable difficulty in the matter of repairs. i 

2. Excessive radiation owing to the tremendous surface expose 
for the volume of metal dealt with. 

3. Awkward manipulation for charging. 

4. Difficulty of using and evenly manipulating the slag. 

Such furnaces are used, however, in certain parts of the 
and have been improved to some extent to minimise the above- 
mentioned difficulties, by Rochling and Rodenhauser in the form 
described by the Author. 


world 


CHEMICAL REACTIONS OF ELECTRIC STEEL MAKING. l 
The chémical side of the electric process of steel making is qute 
different from that of any other process. It combines the 0x1 i 
conditions of the open hearth processes with a finishing state, 
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which the reducing conditions are even strongersthan those of the 
well-known crucible process. But in addition to the manipulation 
of two different atmospheres in this way, the elimination of certain 
chemical impurities can be undertaken during both periods. 

The oxidation period is most conveniently combined with the 
melting period. As the steel is melted in the furnace it drains 
into the lower part of the furnace and forms a bath of liquid metal 
there. The addition of slag making materials such as lime, iron 
oxide and a little sand, serves to steady the loading of the electric 
arc, while at the same time the iron oxide -consumes any carbon 
present in the metal. Phosphorus is also oxidised and passes into 
the slag as calcium phosphate. 

When the wholé charge is completely melted a very short time 
of continued heating, generally about half an. hour, suftices to bring 
the charge to the slagging stage. At this stage the slag containing 
the phosphorus is completely raked off over a special spout provided 
for the purpose. Before raking the slag off every attempt should 
have been made to bring the slag into a fluid condition. If the 
carbon in the steel has not been reduced to a very low figure, 
something under 0-15 per cent., it will be found rather difticult 
to get the slag fluid. Fluidity must be obtained by the judicious 
addition of sand and fluor-spar. | 

The total silica contents of the slag should be kept as low as 
possible, and careful attention should be paid to neutralising with 
lime any silica which is formed by the oxidation of silicon originally 
contained in the metal. 

It should also be borne in mind that a complete removal of the 
phosphorus is not possible if the slag is very siliceous, or if the 
carbon remaining in the metal exceeds 15 per cent. 

When the Carbon is oxidised to a low figure the manganese also 
becomes oxidised to a low figure, but contrary to open hearth 
practice, wherever there is an appreciable percentage of carbon 
present, it will be found very difficult to eliminate the manganese. 
After the metal has been completely denuded of its first slag, any 
excess of dissolved iron oxide in the metal should be reduced. 
it is intended to make a carbon steel. this can be conveniently done 
by adding a shovelful of pea-sized anthracite. A rough carburisa- 
tion can then be accomplished with more anthracite on a basis of 
about 70 per cent. carburising efficiency. On the other hand, if 
it is desired to make a low carbon steel, such as œ case-hardening 
steel, ferro silicon should be used in heavy lumps for de-oxidising 
the metal. - 

After the metal has been de-oxidised, and re-carburised if desired, 
the power should be switched on, and all the anthracite dissolved 
into the metal before a second slag is added. The load will be 
rather erratic under these conditions, but it will be found impossible 
to get the antHracite to completely dissolve in the metal unless the 
further heat is applied-in this way. 

The second slag should be made up of about 70 per cent. of burnt 
lime, 20 per cent. of fluor spar, and 10 per cent. of sand. If this 
slag is found too stiff, when the metal is hot it can be thinned out 
to the desired fluidity by the addition of small quantities of sand 
and fluor spar. When the slag is fluid, powdered anthracite should 
be added in small lots at intervals. The anthracite will react with 
the slag to reduce any metallic oxides contained in the slag. The 
slag will become perfectly white, and the complete de-oxidiaton of 
the metal will quickly follow. If the metal shows any tendency 
to be oxidised at this stage the addition of a few lumps of ferro 
Silicon will facilitate de-oxidisation more quickly than the slag 
alone could do. i 
_ The Steel is best poured with the addition of a little aluminium 
in the ladle, but nothing like the quantity which is used in other 
-processes. i 

Time does not permit me to enlarge upon the qualities of electric 
steel; many of those present have had the handling of this material 
and know that when it is properly made it is infinitely superior to 
any other class of steel, with the exception of crucible steel. Even 
in the particular domain of crucible steel, electric steel is a serious 
compesitor. l “ 

The war brought upon us a very greatly increased demand for 
high-speed stecl, and at the time when the cri@ible furnaces of the 
country and the men available to work them ‘were not sufticient 
to cope with the demand, the 10-cwt. size of the “ Greaves- Etchells ” 
furnace was installed in many Sheffield works, and not only succeeded 
in turning out high-speed steel regularly from the usual materials 
available in crucible practice, but also used up large quantities of 
poor grade ferro-tungsten, high-speed runnings, swarf and scrap, 
which would otherwise have been practically wasted. Those who 
have used electric high-speed steel made by an expert, say that it 
18 more uniform and gives better mechanical results than Crucible 
steel, but it is very hard, of course, to get reliable data on these 
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Electric Smelung.—Turning now to electric smelting, we are faced 
"with a much more difficult proposition than melting, and the 
difficulty lies in the practical designing of a furnace to give the 
most economical results. Where electric steel making may score in 
many localities because of the quality of the product, the same 
cannot be szid of electric smelting. : | 

The consumption of power per ton of product is on a much larger 
scale. The industrial figure of 2,225 kw.-hr. per*ton of pig-iron, 
which is stated to have been attained by the Swedish Elektro- 
Metallshaft furnace, shows very high efficiency. But this figure 
emphasises, however, the fact that electric power must be cheap. 


Ferro Alloys.—The following ferro alloys are made by electro- 
thermal processes :—Ferro silicon, ferro chrome, ferro tungsten, 
ferro molybdenum, and latterly ferro manganese. The consumption 
of power for such alloys is on a much larger scale than any other 
electric process in iron metallurgy. The average grade of ferro 
silicon takes about -10,000 units per ton of alloy produced, and the 
other alloys are in a similar range. i 

The operation is generally carried out in furnaces without a roof. 
Some furnaces are made to tilt, but more often they are fixed. 
Some have a tap-hole, from which the product can be drawn from 
time to time. 

Amorphous carbon electrodes are simply suspended inside a 
box lined with refractory material, and the reaction between the 
carbon and the metallic ore is carried on by means of electric current. 
Tron is added in the form of stec] turnings or iron ore. The layer 
of ore and carbon suffices to act as a covering for the contents of 
the furnace. - 

The electrical arrangements of a Ferro-Alloy Furnace are com- 
paratively simple, but the metallurgical operation demands con 
siderable metallurgical and chemical skill. It will be seen that 
the product must be good enough to commend a specially high 
, figure, in order to make the proposition attractive in countries 
like Great Britain, where electric power is so expensive. 


Electrodes.—In closing, I should just like to say a few words 
in regard to electrodes. The amorphous electrode is desirable for 
all smelting processes, because it necessarily forms part of the 
fuel used as a reducing agent in the process. For purely melting 
processes, however, such as steel making, the Graphite Electrode has 
undoubtedly proved its superiority. It is easier to handle, it makes 
better joints, and a better contact can be made between the graphite 
electrode and the electrode holder for the transmission of the electric 
current. l 

At present many people are tempted to use the amorphpus 
electrode because of its cheaper price, but even on the price ruling 
to-day, although the actual cost of electrodes, based upon con- 
sumption, may show the graphite electrode to be more expensive, 
the actual saving with graphite electrodes is gained by lower power 
consumption, lower labour costs, lower repairs and replacements 
to furnace roofs and electrode holders, and more continuous 
working. The graphite electrode has four times the conductivity 
of the carbon electrode, and is thus used in sizes approximating 
half the diameter of an equivalent carbon electrode. 

It is to be hoped that something will be done towards producing 
the graphite electrode in this country, as there is little doubt that 
they can be made and sold over here much more cheaply than they 
are at present procurable from America. 


— wen eee ee eed 


Land for Public Purposes. 


In a recent lecture before the Surveyors’ Institution, Mr. J. D. Wallis. 
read a Paper on the proposals outlined in the first report of Mr. Leslie 
Scott's Committee dealing with the law and practice relating to the 
acquisition of land for public purposes. He expressed the opinion that, 
if Parliament, by a general Act, authorised the acquisition of land 
compulsorily by Government departments, local authorities, private 
companies and individual promoters, it was unnecessary that each 
particular application for land should need the procedure of private 
hill legislation. ^ The cost in many cases would be prohibitive, and the. 
decision as to which particular plot of land should be taken and the 
allocation of compulsory powérs to particular applicants did not need 
to be a legislative function. The work might be done by a properly 
constituted tribunal exercising judicial powers, sitting locally where 
desirable, and carrying out their duties expeditiously and without undue 
cost to the promoters. In such matters the decision of such a tribunal 
would be final, and no questions of general policy would arise. They 


‘would of necessity consider questions of finance and the general merits 


of each application, but only in order to satisfy themselves that the 
application was one which, in the public interest, should be allowed, 
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The Economics of Works Costs. 


By J. R. DICK, B.Sc. i 


- (Continued from page 715.) 


Summary.—This article deals with the following points :—(1) Symbolic statement of economic laws in general. (2) Law cf rent in the 


agricultural industry. (3) Rent asa function of productivity of the soil. 1 ; 
manufacturing processos a species of ront. (6) Law of diminishing prc ductivent se in other industries besides agriculture 


costa and their object. (8) Analysis of their components. 
relation to workman's productivity. 
the machines. (11) Hyperbolic laws of the capital ccst 


charges, with examples. 
tained. (19) Relative importance of the cost factors. 
Foundry work. 


(4) Kelvin’s law compared with law of rent. (5) Royalty for 
(7) Factory 


(9) Labour charges, day-work, piccework and premium Systems in 
(10) On costs or shop charges in general. Part of the oncost is a function of the productivity of 


cf machines and the running expenses per unit of product. 
increasing output. (13) Relation of machine oneost to direct labour cost. 


of accuracy in expressing oncosts generally as a linoar function of the direct labour. 


(12) Effects of 
(14) Indirect labour and other shop charges. (15) Limits 
(16) Relative values of direct labour and shop 


(17) Establishment charges—how they are allocated. (18) Selling price inclusive of profit—how ascor- 


(20) Instances where materials preponderate in the cost—Cable making— 
(21) Where invested capital cost pre ponderates— Electricit y supply. . 


Proor or tHe UsuaL FORMULA FoR DISTRIBUTING ONCOSTS 
on Direct LABOUR. 


Limits oF ITS CORRECT APPLICATION. 


The value of the final coefficient or percentage H is such 
that, over a given period of working, the aggregate value of 
the oncost Q is equal to HL. But Lis actually the sum of the 
labour charges of a variety of operations undertaken in quanti- 
ties of Ni, Na, N3, &c., or the sum is L=L,+L,+13, &c., 
corresponding to Ni, Na Na, &c. The coefficient H is the 
resultant sum of all the coefficients hy, he, hs, &c., which fix 
the relationship of the different elements of oncost Qi Qo, &c., 
to the value of the labour. It is nearly impossible to build 
up H synthetically from its components h,, ho, hy, &c., and 
the only practicable method for finding H is to take the sunt 
of all the items in Q for a given period, say a month, and divide 
this sum by the total direct wages L for the same perioa. 
But bearing their analytical form in mind, the careful cost- 
keeper is always on the watch to see that allowance is made 
on individual jobs for any exceptional variation either in the 
proportion of direct labour or the character of a special shop 
charge, which may introduce a serious error if the average 
value of H=Q/L were applied indiscriminately to an operation 
or job presenting unusual features. 

The principles to be followed in distributing the oncosts Q 


on the direct labour, when estimating for future work can 
thus be recapitulated. 


Q has essentially a fixed ascertainable value per month, 
at a given stage in the development of a factory. L is the 
direct labour estimated to be required in the same period, 
and consists of the’ sum of the quantities of labour L,, Lg, 


Ly, &c., to be expended on the various operations of the normal 
volume of business in prospect 


Since H=Q/L, if any operation requires an amount of direct 
labour of the value Ln, its corresponding oncost is HL,. If 
either of the quantities Q or L diverges much from its original 
assumed value, it is no longer possible with an invariable 
percentage H for Q to be equal to HL. In other words, if the 
shop is slack for a time the direct labour bill L falls, and HL 
will not then cover the oncosts. 

Conversely, trade may be brisker than anticipated, or the 
character of some of the work may change, so that L may be 
higher than its assumed value, with the consequence that HL 
is more than equal to Q. It usually shows unwise management 
in cither of these cases to alter the percentage H every month 
with the object. of satisfying exactly the equation Q=HL. 
It is preferable to adopt a broad outlook. If the output falls 
for a time it is a doubtful policy to increase the selling price 
per operation to correspond to the higher value of H.. A 
diminishing output indeed, suggests the necessity for lowering 
the price rather than increasing it. The remedy for any 
temporary adverse discrepancy between actual and assumed 
 oncosts per article is greater activity in enlarging the market 
for the goods. Similarly, it is inadvisable to reduce hastily. 
the percentage H, unles ‘ 
permanent. With premium.svstems it is usually better when 
estimating to reckon on the full basis time or labour value 


allowed, instead of that actually taken ; the difference in on- 
cost will appear as profit. 


5 an increased output is likely to be ° 


= —— 


The prosperous stability of a business can only be assured 
by working to a definite plan, whose object is to reach and 
maintain an output in keeping with the capital invested. 
Occasional fluctuations should not tempt the works manager 
to increase H; if the selling organisation is enterprising in 
its methods, then the total oncost Q will be covered at the 
end of the year, when the forecast- of the output has been 
reasonably correct. In establishing a new branch of business 
the prediction of a suitable output is the governing factor in 
fixing the percentage for the oncosts. The development is 
thereby accelerated, as it would be much slower if it were 
obligatory to cover the oncosts completely from the start, 
and thus to maintain the oncosts, total costs and the selling 
prices on too high a level. Briefly, it pays generally to sell 
at a loss, as regards oncosts, until the proper output has been 
secured. 

The numerical value of H varies within wide limits, de- 
pending on the nature of the factory equipment and the work 
undertaken. In some shops it is 50 per cent., while in others 
it may reach 150 per cent. with less total costs for similar 


50 


operations. In the one case Lit709 L, may actually exceed 


Lytle where L, and L, are the respective amounts of 


direct labour. In reality the general relationship between Q, 
H and Lis quite elastic, and nothing can be predicated from the 
magnitude of one of them alone. But, for a given factory, 
there is usually a ratio between Q and L which ensures minimum 
costs. 
The tendency in progressive workshops is undeniably 
towards an increase in the percentage H, accompanied bya 
diminishing cost per operation due to the productivity of the 
machinery and the machinists. The payment of less direct 


wages per operation is not equivalent to lowering the work- . 


man’s total wages, as already indicated, although this mis- 
chievous fallacy shows amazing vitality under many guises. 


EXAMPLE OF THE RELATIVE INFLUENCE OF ONCOSTS AND 
Direct LABOUR. 


Much interesting information on the problems associated 
with oncosts has been gathered from,the experience of genera 
fitting shops, temporarily adapted for the manufacture : 
shells on repetition lines. The following figures from actus 
practice illustrate the effect of the different kinds of pe 
and their capital costs, and the influences of the ue 
values of the other oncost items relative to their respective 
direct låbours.” stan 

In factory A the plant was chiefly of the modern eee 
type, while in B the ordinary shop lathes were powerful go t 
good order. In C the equipment consisted of cheap A 
lathes, originally in poor condition but each set up as a ils 
possible for one operation on shell parts. The outputs of i 
were in the ratio of 3, 2 and 1 for 4, B and C respectivo 
The net result, after two years’ working, was that aeoo 
costs per shell, with oncosts added, did not differ by 15 
20 per cent. among the three factories. , ee: 

In case C each of the lathes was kept continuously on ‘ty 
operation, and it is clear from the figures that the dexter rly 
of the attendants on the single-purpose machines ne% 
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comprnsated for the more frequent chuckings that swere re- 
quired, compared with one chucking for a sequence of opera- 
tions on the capstan, especially when all the heavier shop 
charges in the latter case were taken into consideration. 

This example illustrates the tendency of L+@ to reach an 
asymptotic value under different conditions of repetitive 
production. It shows clearly the advantages of making one 
article in bulk, instead of a variety of articles, or pN instead 
of N,+N,+N,, &c. For precisely similar things, such as 
shells, the output per week which will give nearly the limiting 
value of L+Q is not enormously high, as might have been 
supposed. It is just on this account that the small factory 
specialising in one or two types can often hold its own against 
a department of a mammoth concern producing the same 
types. To restrict small works to one or two specialities in 
accordance with a pre-arranged co-operative plan is one of 
the most hopeful suggestions for increased efficiency of pro- 
duction after the war. The chief drawback to this plan is the 
uninteresting and monotonous character of a `“ single-purpose ” 
factory. 


ESTABLISYMENT CHARGES AND PROFITS. 


The remaining. element in the cost ofa manufactured article 
is the establishment charges and selling expenses designated 
under M. In many cases, especially in- large undertakings, 
it lies quite outside the control of the works management, 
and its amount is determined largely by financial and com- 
mercial considerations. Its importance as part of the actual 
selling price is as great as that of the other factors, and like 
them, it has usually a `“ best value.” If it is too low the 
factory will suffer from want of co-ordination, and the sales will 
be meagre or at unsatisfactory prices. If it is too high, gt may 
absorb what would otherwise be an adequate profit. Thus 
again, a mathematical problem in maxima and minima must 
be practically solved to secure the best results. The value 
of M used in cost accounts is the sum of its components, all 
of which are known, for a period long enough to furnish a good 
average, usually six or 12 months. No good object is achieved 
by distributing M over the prime cost elements S and L, 
since M is not a natural function of either. A manufacturer 
who is a good trader always thinks of and handles selling and 
management expenses as a percentage of his turnover in 
money, just as he deals with his net profit as a percentage of 
the turnover. If F is the value of the turnover, M=y,F 
where -y, is the percentage relation between the two. Simi- 
larly, if yis the percentage rate of profit expected, the amount 
of profit will be yF. F is not yet known, but only the cost 
elements S+L-+Q, and some percentage x of this sum must 
therefore be added, so as to cover y,F and yF. 

Calling S+-£24+Q=A for simplicity, then 


+ 


and . rA=y,F+y,F, l 
or zA=(y,+y:)F (25) 
and from (24) and (25) | 

, ee YitYe (26) 


l—(y1 +42) 

Usually it is desirable to know the complete cost of produc- 
tion, dissociated from the profit, and to find M in that case 
the percentage by which S+L+Q is multiplied, is l 


r= 3 and M=r,(S+L+Q), | 
1 

from which S+2+Q-+M or the complete cost can be obtained. 

The use of the value of x in (26) enables the cost accountant 
or estimator to arrive at the final goal of his efforts: The 
actual selling value F=(S+2+Q)(1+2), which will ensure 
the anticipated profit of y, per cent. on the sales. Should 
the total output fail to reach its predicted amount, it is clear 
that the percentage z, employed in making up the costs of an 
individual job, will be insufficient to provide for the requisite 
share of M chargeable to the job. As with oncosts, it then 
becomes a matter of business judgment whether the greater 
cost of production should be recognised and the selling price 
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increased, or whether it is better, without ignoring the higher 
or true costs, to pursue consistently the policy of estimating 
the individual selling prices on the value of F which is aimed 
at. It must never be forgotten that the market price is 
influenced. by thee competition of other factories, and the 
knowledge of the cost of production in a particular factory 
only furnishes a criterion of the safe limits witbin which selling 
prices could or should be adjusted. 

Another cognate point may be noted in the allocation of 
establishment charges and profit where there is much diversity 
in the commodities produced. There is no mherent necessity 
for using invariable percentages for each article, as market 
conditions may demand selective treatment. For a time 
some of the goods may be unable to bear the standard addi- 
tions for establishment charges and profits, while others may 
bear considerably more. Capable selling generally implies 
flexibility in the allocations, subject to the limitation that the 
total charges are finally covered, and the normal profit on 
the whole turnover is realised. Even when works costs are 


- ascertained and unquestioned, violent controversies frequently 
rage over this subject in certain cases—e.g., the sales of electric 


energy, some engineers maintaining that individual selling 
prices should always bear a uniform relation to the costs, . 
while others are emphatic that, if the aggregate profits are 
sufficient, no fixed relation need be preserved in every instance. 

Although profits, in the accounting sense, appear suddenly 
in the final process of determining the selling price, they must 
be recognised as really growing pari passu with the cost items, 
at all events for standard articles, whose sales are assured to 
customers of good credit. Profits can then be considered as 
a continuous function of the time of production. Failure to 
admit this principle was one of the fallacies which led the 
earlier cotton manufacturers to justify the employment of 
child labour for 12 hours a day. They claimed that their 
small margin of profit was all made in the last hour of the 
twelve,and any reduction of the hours of labour would have 
meant ruin. Curiously enough this view was seriously 
supported by eminent economists ! 


EXAMPLES OF THE APPLICATION OF THE GENERAL FORMULA, 
WHERE Cost OF MATERIALS 18 HicH. ELECTRIC CABLE 
MAKING. 

The relative importance of the quantities appearing in the 
cost equations differs widely in the various undertakings 
engaged in the production of engineering commodities. This 


aspect of the question of costs will repay the closest study, for 


it is fundamental in cost-keeping and estimating to devote 
most attention to the item which is proportionately the most 
expensive in the commodity. A saving of 5 per cent. there 
may be easier to effect, and may be as beneficial in its result 
on the total cost as a saving of 20 per cent. or 30 per cent. on 
one of the other items. . 

One of the typical instances of an industry, where the 
materials S are the preponderating clement, is the manu- 
facture of insulated cables. If the makers’ prices for a given 
class—say low-tension single-core, paper-insulated and lead- 
covered cables—are represented graphically with respect to 
the cross-section, the result is a straight line, whose equation 
is c=a.s-+b, in which c is the price in £ sterling per 1,000. 
yards, s the cross-section in square inches, a and b constants. 
This relation can also be expressed in the hyperbolic form, 


on the principle already discussed, and then“ =a Fo 


The values of a and b, when copper is £100, and lead is £15 
per ton, are approximately 765 and 20; hence c=765 . s+20, 
and if, for example, s is 0:3 sq. in., ¢ will be £250 (approx.). 

The analysis of the material, S. shows that 1,000 yards of 
0-3 cable contain 1-55 tons of copper of £155 value, and 1-8 tons 
of lead of £27 value ; inclusive of paper insulation, &c., the 
total value of S is £188, or 75 per cent. of the price of the 
cable. 

The charges for labour, L, are £16 (approx.), the oncost 
Q with H at 100 per cent. is £16, the establishment charges M 


E: 


at 7} per cent. of F, are £19, and F=S+L+Q+M+ profit 
becomes 250=1884+16+16+19+11. These figures, although 
only approximate, are sufficient to show that S is the deter- 
mining factor in the selling price F. The reason for the straight, 
line law being true for a wide range of cross-sections, say, 
0-1 to 0-8 sq in., can also be recognised. The item L depends 
on the speed of the cable making machinery, as the larger the 
cross-section the longer the time occupied on the machines, 
and hence the greater the wages of attendance. L can then 
be considered ag practically a linear function of S (itself 
directly proportional to the cross-section) with a small con- 
stant added, and a similar principle applies to the oncosts and 
establishment charges. 
based on the weight of the copper, or it is so much per ton. 
This avoids confusion due to the current variations in the price 
of.copper, which affect the value of S. Generally, where the 
product is uniform ‘in character, and where the expenditure 
on S is relatively high, it is convenient to distribute not only 
Q and M, but also L as a function of S, and a little investiga- 
tion will show as in the above case of electric cables within 
what-limits a straight line law is valid. 

The constant b in cable manufacture represents the cost of 
` insulating and lead covering a single infinitely small strand 
of wire; in other industries the nature of the product will 
suggest aN appropriate definition for the corresponding con- 
stant. Sin tons is the most desirable independent variable for 
all the cost factors, in enterprises such as rolling mills for steel 
sections, brass foundries and foundries for simple heavy iron 
castings, &c. Reckoning all cost items on tonnage keeps the 
ratio of L or Q to S independent of the purchase price of S. 

Errors in estimating L, Q and M with businesses of this 
kind would appear to be comparatively harmless on account 
of the accurate knowledge of the material, which forms the 
great bulk of the costs. But it must not be forgotten that the 
very nature of the business, which is to accentuate the trading 
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in contrast with the manufacturing side, tends to restrict. the 
percentage rate of profit to quite a modest figure, and thus 
there is little permissible margin for gross errors in estimating. 
The prospects of maintaining a safe level of profits in under- 
takings, where material costs, preponderate, are undoubtedly 
high. To misjudge the stabilising effect of this factor of 
materials may bring disaster on a small business, which does 
outside repairs or erecting work in addition to manufacturing, 
Where little material is involved on a job done outside the 
factory, it takes a very high charge for men’s labour, to com- 
pensate for the profit lost by their withdrawal from productive 
work inside the factory. As might be seen at a glance, abun- 
dant working capital is the necessary concdmitant of handling 
expensive materials on a large scale, and any firm ambitious 
of entering 4 field promising moderate but secure profits on 
these lines must be prepared to invest large sums in stock. 
From the desire to embark on a business of this kind to its 
achievement is not an easy step, but the principle of handling 
as much material as possible with a given plant investment 
and wages bill, deserves to be kept constantly in view in all 
businesses. os 

War work affords some striking examples of the productivity 
of repetition machinery operating on costly materials such as 
gun metal, aluminium, &c. In an actual case a capstan lathe, 
set up for the production of a small bearing bush of phosphor 
bronze, cost £180 inclusive of its accessories. With the 
ordinary rate of establishment charges and profit the selling 
value of the annual output of this one machine on a day shift 
alone was about £4,000, a result which in the ordinary pre-war 
shop routine would have seemed unattainable. This is an 
object lesson in the commercial advantages derived from (1) 
operating on large quantities of costly material, and (2) 
securing over long periods a full-load output uniform in 


character. : : 
(To be concluded.) 


Carbon Brushes: Considered in Relation to the 
Design and Operation of Electrical Machinery. 


By P. HUNTER-BROWN. 


SELECTION OF GRADE. 


The available grades of brushes may be divided into four classes : 
graphite, carbon, electro-graphitic and copper-graphite. The first 
mentioned consist of practically all natural graphite and have a 
very high electrical and thermal conductivity and low coefficient 
of friction. Their sphere of use is primarily on high-speed commu- 
tators and on slip-rings if the current density and radiating surface 
permit. The carbon grades may contain a considerable proportion 
of graphite. They have in general a higher contact drop than 
graphite brushes. Electro-graphitic brushes are made from carbon 
which after kilning is canverted into artificial graphite in the electric 
furnace. The electrical and thermal conductivity are thus increased ; 
the material becomes softer and more refractory, yet can be made 
very tough. Such brushes are specially useful where circulating 
currents are.exgessive or overloads severe, and are largely used for 
traction work, especially upon single-phase commutator motors. 

The copper-graphite brushes contain copper, with or without 
other metals, and graphite to the extent of from 5 to 60 per cent. 
This series of brushes is required for slip-ring work and ‘for low- 
voltage plating and similar dynamos. 
contact drop and high carrying capacity. 

Current Density.—lf two copper conductors of equal length are 
coupled in parallel the current will divide in proportion to their 
sectional areas. In the case of carbon brushes in parallel, however, 
this is not necessarily the case. The two paths each consists of 
contact, brush material, connection of brush to flexible, flexible, 
and terminal connection. The contact resistance is normally 
greater than the sum of the other four components, and the contact 
drop is by no means proportional to the current. Another fruitful 
cause of unequal load distribution is unequal pressure applied to the 
brushes. Fig. 3 shows the relation between contact drop and 
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current density, at 14 lb. per square inch and then at 5 lb. per square 
inch (full line curves). The total drop curves are shown closed. 
It is not uncommon in practice to meet with variations of pressure 
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Fia. 3.—CONTACT DROP OF CARBON BRUSH CONTAINING NO GRAPHITE. 
SPEED 3,500 FT. PER MINUTE. 


as great as 1} to 5 lb. on the same machine, and many other sources 
of inequality of distribution of current ‘density could be mentione® 

The carrying capacity of a brush is determined by its permissible 
temperature rise. The loss in the brush does not depend solely 
upon the nominal current, and the facilities for dissipating the heat 
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generated are indeterminate ; it follows, therefore, that any figures 
given in brush manufacturers’ schedules can only afford an approxi- 
mate guide and their chief value is relztive. 


Peripheral Speed.—With the advent of turbo dynamos peripheral 
speeds have reached very high values. To meet the altered condi- 
tions introduced by turbo machinery it has been necessary to 
develop new grades possessing a low coefficient of friction, high 
carrying capacity, end absence of abrasiveness, also preferably 
low inertia as well. This restricts our selection to brushes in the 
graphite class. 


è í 
Mica.—Mica is admittedly very variable in quality. Owing to 
the impossibility of getting large sheet, built-up mica is used in all 
but very small commutators. This precludes the possibility of a 


hard spot extending right through the sheet, and in this respect the. 


built-up article is to be preferred to the pure sheet. On the other 
hand, excess of the adhesive used may lead to trouble. If the mica 
is not recessed the brush selected must be sufficiently abrasive to 
keep the mica flush. On high-speed commutators the mica is 
invariably recessed. This relieves the brush from the duty of 
grinding Gown mica of uncertain quality ; it must be clean running, 
but need not be actually abrasive. 


Slip-rings.—In the case of rings the composition of the mzterial 
used is important. Admiralty gun-metal (88 per cent. copper, 
2 per cent. zinc, l0 per cent. tin) has been found excellent. Steel, 
used sometimes for turbo-alternator rings and malleable iron, occa- 
siona:iv used for induction motors, possess marked disadvantages. 
Their thermal conductivity is low, and even when clean the contact 
drop with iron or steel is some 30 per cent. greater than with bronze. 
The rings tarnish very readily and also unequally if left standing 
for a short time, and the contact drop is then still further increased, 
and “iles ` are very apt to develop. 


OPERATION, 


Angi. The tendency to chatter is reduced by operating the brush 
either reaction or tro‘ling, Le, by tilting either against or in the 


direction of rotation.” There appears to be no universe!|ly beat angle ` 


for the brush. fn tra‘ling, the angle from the radio] may advan- 
taveously be from 5 to 15 der, but in resection, it should be 
considerably forger, sey from 20 to 35 dey. When the snele 
approaches the maximum it is advisable to round off the sharp edee 
of the brush to prevent it from digging into the edge of the appreach- 
ing segments. Holders should be set as close as possible to the 


commutator, say fin. therefrom. This affords a veluable means 
of cooling the tip of the brush. : 


Bedding.--This is an operation that should be therough. The 
work should be finished with fine carborundum cloth pulled 2-ross 
the face of the brush in the direction of rotation. After bedding, 
all dust should be carefully removed. The machine should then 
be run on “no loal’ for some time and the current gradually 
increased so that it is not out of all proportion to the amount of the 
contact between brush and collector. The pressure should be as 
uniform a3 possible. The actual value should be the minimum 
required to me:ntein efficient contact between brush and collector. 
This will vary frem 1} 1b. in a well-balanced turbo dynamo to abcut 
2 lb. in an ordinary industrial motor; whilst in a traction motor 
subject to severe vibration the pressure required may be as much as 
6 lb. per squzre inch, or even more. To prevent the formation of 
ridges on.the commutator the brushes should be staggered. 


Miring Grades._Here again the guiding principle is to secure a 
uniform distribution of current. It is therefore inadvisable to mix 
different grades indiscriminately on the ceme machine. Occesion- 
ally with difticult commutating machines or with very low-voltage 
dynamos it nay prove advisable to mount brushes of one quality 
in all the positive holders and another quality in al!l the negative 


holders. In the case of slip-rings a few graphitic brushes are some- 
times mounted on the same ring with 


of lubrication. 


Rate of Wear.The wear of the collector is due to three causes : 
mechanical abresion, electrolytic action and burning away of the 
metal. The rate of wear of the collector is dependent upon its 
material, the quality.of the brush, current density, and the intimacy 
of contact between the brush and collector, In ordinary practice 
the last mentioned is the most important factor, and in the case of 
commutators is largely influenced by the mica, a very variable 
product, and the cause of much anxiety to the brush manufacturer. 
Until the advent of modern high speeds, mica was rarely if ever 
recessed between the segments. The brush was called upon to grind 
down the mica and keep it level with the copper. If the brush is 
too abrasive, it will cause excessive mechanical abrasion; if it is 
josufficiently abrasive to keep the mica flush, copper picking is 
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very likely to result, proud mica being one of tle most fruitful causes 
of this troublesome mzledy. Copper picking is apparently akin 
to electrolytic action. 

lf a BON no is equipped with brushes arranged so that the 
positives and negatives sweep different tracks, and if the machine 
is run with no current, the two helves of the commutator will main- 
tsin the same appearance and the wear caused by abrasion will be 
relatively very slight. If then current is passed through the arma- 
ture the portion of the commutator under the positive brushes 
(speaking in a motor sense) will assume & dark polished appearance, 
as though carbon or graphite from the bushes passed in the direction 
of the current and were deposited on the surface of the copper. The 
portion of the commutator under the negative brushes will retain 
a bright coppery colour and become more or less raw in appearance, , 
The rate of weer under the negative brushes will be very much 
increased compared with that observed when no current is flowing, 
perhaps by several hundred per cent., showing that, due to the 
action of the current, particles of copper zre passing away from the 
surface of the commutator in the direction of the current flow. 
The minute perticles of copper passing in the same direction as thd 
current usually do not adhere to the face of the brush, but sometimes 
they are firmly deposited on the contact surface as though the latter 
had been copper plated. The action is promoted by lack of perfect 
contact between brush and commutator, and it increases with the 
current density. The mechanical scoring action is increased owing 
to the coating of copper on the face of the brush if the mica is not 
preventing contact. In practice the positive and negative, brushe 


„are arranged so as to sweep the came tracks, and the surface of the 


commutator assumes an appearance which is a mcan_between the 
two surfaces descri!:cd a ove. o l 
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Correct staggering 
Fic. 4. 


When brushes are staggered to prevent the formation of ridges | 
on the commutator this should be done so that each track js still ` 
swept by an equal number of positive and negative brushes. Fig. 4 
shows the incorrect and also correct methods of staggering brushes. 

In individval cases where persistent copper picking occurs an 
improvement may be effected by a change in the quality of the 
brush on lines suggested by the above. But the problem is closely 
connected with the design of the brush holder, the quality of the 
mica, the shape of the pole tips, and the various other factors’ deter- 
mining the extent of the circulating currents, as well as the density 
in the brushes due to the working current. 

In addition to the electrolytic action described, acertain burning 
action occurs, even when there is no visible sparking. This is 
dependent upon the intimacy of contact and current density, and 
of course affects both positive and negative. There is a very close 
connection between the current density and the life of both brush 
and collector. Fig. 5 shows the relative amounts of wear produced 
at various current densities by an ordinary carbon brush. The 
tests were made on bronze slip-rings. It is clear from these curves 
that if an absolutely non-abrasive brush were mounted on a commu- 
tator with perfectly flush mica, the copper would nevertheless be 


gradually removed from the face of the segments, leaying the mica 
standing proud. The process rapidly becomes cumulative. 


The wiser course to adopt with large machines, and the absolutely 


necessary course in the case of very high speeds, is to recess the mica, 
but the work must be very well carried out or the result will be 
that the brushes chatter. 


greater than the thickness of the mica, which should be cleanly 


The depth of the groove should not be 


` 
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removed, and the edges slightly bevelled. If the depth of the slot 
is‘ excessive, oil and dirt are liable to collect, which may ultimately 
cause a breakdown. The slots should be regularly cleaned out. 


Lubrication.— Most high-grade graphitic brushes are practically 
if not entirely, self-lubricating, and wherever possible it is advisable 
to abstain from applying lubricant te the commutator, a5 a more 
stable condition of sffeirs is thereby produced. This is specially 
important if the mica is recessed, as oil has a very solvent action 
upon the adhesive used in making the built-up mice. 


` Operating Conditions.—The commutator, brushes, and brush gear 
admittedly constitute the most vital parts of 2 commutating ma- 


chine, and it therefore behoves the engineer to bestow especitl 
attention upon them. 


Commutator surface speeds frequently resch 6,000 ft. or even 
9,000 ft. a minute, and are never mathematically circular. A very 
small mechanical defect is sufficient to cause # momentary separation 
between the brush and the collector, and the former should be free 
to follow up slight irregularities. The question of clearance should 
be carefully watched, but at regular frequent intervals. If this 


dust is allowed to accumulate in the holders brushes become sluggish. 
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Fic. 5.—W EAR OF SLIr-Rıxa AND BRUSH (CARBON BRUSH CONTAINING 
NO GRAPHITE). PRESSURE LB. PER SQUARE INCH. 


Sparking then occurs under the brush, and what was merely a very 
slightly “ low ” place on the collector may rapidly develop into & 
flat. ‘Thus close attention to the condition of the brushes and brush 
gear leads not only to a saving in time but also to a marked reduction 
in maintenance costs. 
STANDARDISATION. 

At the present time definite recommendations are under con- 
sideration with regard to standard sizes of brushes for shipboard 
machines. In America the Electric Power Club have recommended 
for generel adoption certain standards. They suggest five per- 
missible standard lengths between the limits of 1} in. and 2$ in. 
inclusive (to be reduced where possible to three) ; five permissible 
standard widths between the limits of lin. and 14 in. inclusive 
(to be reduced to three); 10 permissible standard 
thicknesses between the limits of $ in. and lin. inclusive (to be 
reduced where possible to eight). even within comparatively 
narrow limits, there are 250 permissible standard sizes (to be reduced 
where possible to 72). Apparently designers in America are of the 
opinion that very considerable latitude must be left to them in the 

- gelection of brush dimensions. The dimensions of the actual block, 
however, are only the beginning of the problem.: There is also the 

_ question of fittings to be considered. As rdgards quality this would 

appear to defy all efforts at standardisation, except possibly on 
exceedingly broad lines. It is therefore wise to proceed by stages, 
including at first only the mechanical design of the brush and 
applicable only to machines intended for a certain class of work, 
such as motors and generators (excluding turbo dynamos) for ship- 
board use. This is the sphere in which the benefits of standardisa- 
tion would naturally make themselves most felt. | 


= Lumber Mill Supplies Power to a Central Station.— 
A curious reversal of 
Astoria, Oregon, U.S.A., where the local electric supply 
company is to be assisted by a lumber mill.in the vicinity. 
The electric-steam plant of the Hammond Lumber Company, 
comprising a 1,800 H.P. boiler,and a 1,500 kw. turbo-generator, 

ig to be used by the Pacific Power Company to distribute 
electricity to shipyards and other local industries. The 
refuse from the lumber mills will be used for fuel, which is 
doubtless a material advantage. 
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An Electrical Apparatus for Boiling 
Water.* 


By F. BIERMANN. 

The heating of water by electrical methods has hitherto been 
attended with no great measure of commercial success, partly because 
the apparatus hus been too cumb:rsome and complicated. The 
present article is intended to describe two simple systems of heating 
or boiling any required amount of water. In neither ,case is any 
special heating element required ; the water itself forms the electio- 


t 
Fic. Y.— ELECTRODES READY TO BE [MMERSED. 


lyte; the apparatus consists simply 
cylinders, which are suitably arranged 
the electrodes. 

In Fig. 


arranged parallel to one another 


of two or more plates or 
beside one another and foim 


1 three carbon plates A, B, C are used, about 8 in. square, 
at a distance of 0-4 in. or 0-6 in, 


and connected together by an insulated bolt D. The plates are also 
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Fic. 2.—ARBRANGEMENT or Hot-WaTEB CAN. 


rods A’, B’ and C’ serve fo 


separated by insulating rollers. The 
is intended for three-phas 


introducing the current. The apparatus | 
current, and can be regulated by cutting off one of the three phases: 
The apparatus is dipped into the water which is to be boiled, and can 

* Abstract of an article in the © Elektrotechnische Zeitschrift, 
Np. 13, 1918. 5 i | 
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bo used on any voltage or with any current. The carbons will last 
for an indefinite period, and as no heating element is required, 
consisting of coils and the like, repairs are likely to be negligible ; 
the apparatus is always ready for use and is quite as efficient as 
anything else on the market for a similar purpose. Carbon is the 
only substance that can be used for the plates, because metallic 
plates soon disintegrate and oxidise. Zinc plates become covered 
with oxide and carbonate ; copper, tin, iron and nickel are equally 
unsuitable. Tests have shown that with this method it requires 
an hour to heat 70 gallons of water to the temperature suitable for 
a bath. The current required on 220 volts is 20 amperes, and this 
gradually rises to 34 amperes. If one of the plates is cut out, it is 
possible to keep the water for any length of time at any given 
temperature. The full temperature is reached with the three plates ; 
with two neighbouring plates the current falls by about 50 per cent., 
and with the two end plates it sinks still further to about 30 per cent. 
of the initial value. The apparatus is intended to heat fluids which 
must be conductive, and is specially suitable for heating baths in 
houses. The tests were conducted in winter when the conditions 
are unfavourable; in summer there is less loss from radiation. If 
20 or 30 amperes are not available smaller plates can be used, or 
the plates can be separated by greater distances ; but in such cases 
the heating requires longer time. 

Another device is shown in Fig. 2, where the water is instantly 
heated in the can and allowed to flow out. Cylinders, fitted inside 
one another, are here used instead of plates. In order to make it 
as compact as possible the cylinders are placed very close together, 
being separated by }in. The can is something like a coffee pot, 
being 10 in. high and 6 in. wide. The three plug connections, D, E, 
F', are for the three phases. The cold water passes first into the 
imner portion of the can and then flows over into the spaces between 
the cylinders, and so reaches the mouth G. It can be hung on any 
water tap. The temperature can be regulated by cutting out one 
of the phases, exactly as in the other type. Tests have shown that 
25 amperes at 220 volts will boil 1 gallon of water. According to 


t he speed at which the water passes through the can, its temperature 
will be warm or hot. | 


The Manufacture of Vacuum 


Detectors.* 
By O. B. MOORHEAD. 


In the early experimental work on vacuum tube detectors operat- 
ing efficiency and inexpensive manufacture were aimed at. The 
next point considered was the production of tubes that possessed 
oscillating characteristics and exceptional detectors The third 
consideration was the production of a device easily handled and 
shipped without disturbing the adjustment of the elements and 
damaging the filaments 

Tubes and bulbs of various shapes and sizes were tried using a 
gaseous medium ranging from l mm. to 0-025 mm. of vacuum, 
many materials being employed as elements, but it was found that 
accurate reproduction presented difficulties. Guses at pressures 
ranging from 1 mm. to 0-0013 mm. were next tried 

A tube containing a platinum filament in an atmosphere of hydro- 
gen, at about 1 mm. pressure gave fair results. Tungsten filaments 
were next tricd in higher vacua. Conditions could then be dupli- 
cated as soon as vacua above that which allowed a “ gaseous 
medium ” to exist, were obtained. Moreover, tungsten was ideal 
as a filament because of its refractory qualities and low volatility, 
and also because it acts as a purifying agent by attacking any 
traces of residual gases that may remain in the tube and form com- 
pounds which are then volatilised on its walls. 

As the parts are small and complicated, the glass is worked 
before the blowpipe, after it has been brought into the form of 
tubes by the glass works. This tubing is obtained by first blowing 
a bulb, then fusing an iron rod to a point diametrically opposite the 
blow pipe and rapidly separating the two points of attachment from 
each other. Various grades of glass were used. A mixture contain- 
ing a high percentage of lead and a small quantity of silicic acid was 
easiest to work, and produced a detector of maximum sensitiveness 
when used in conjunction with the aluminium plate and copper 
grid. The devitrification of the glass had also to be considered, as 
during exhaustion of the tubes it is necessary to subject them to a 
temperature near the point of softening. Most glasses, when main- 
tained at this temperature for long, tend to separate out into the 
crystalline state. 

Aluminium plates and copper grids were first selected on account 
of their electro-chemical relation to the tungsten filament. Later 
other metals were tried under various conditions of exhaustion, and 


_* Paper read before the Institute of Radio Engineers, New York, 
slightly abbreviated. 
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showed widely different operating characteristics. The *election 
of metals for the elements is difficult, as a slight difference in either 
the copper or aluminium changes the whole system of exhaust. 
Even the copper and aluminium purchased from different factories 
vary in this respect. .I have eliminated this variation to some extent 
by subjecting the aluminium platés to a temperature of approxi- 
mately 600°F. (315°C.), immersing them in a saturated solution of 
cyanide of potassium, and finally rinsing in alcohol. The copper is 
subjected to heat until it glows, when it combines with the oxygen 
of the air to form a black, brittle oxide, which breaks off in scales 
and exposes the underlying metal which is of rose red colour. It is 
then placed in a current of moist air and becomes covered with a 
layer of oxygen compounds, which remains very thin, but closes the 
pores of the metal. 

The exhaustion of the tubes is the most important operation 
because the low vacuum of the round bulb nickel element audion 
which permits of gas conduction is not used in the tubular “ electron 


relay,” wherein all gas phenomena must be eliminated. A Gaede 


mercury pump capable of producing a vacuum of 0°00001 mm., 
backed by a piston pump, such as the Geryck type, is the most satis- 
factory method of evacuation. 

The manifold to which the tubes to be exhausted are attached 
and the vacuum line connecting the manifold to the pumps are 
preferably made of large diameter tubing. A container filled with 
pentoxide of phosphorus is connected in the vacuum line between 
the pump and the manifold. The manifold is contained in an oven 
heated by gas and arranged to permit the tubes to attain high tem- 
peratures during exhaustion. 

The lead tubing, used as the container for the elements in the 
tubular type detector, is obtained from the glass works in lengths 
of 6 ft. (2 metres) with an inside diameter of 0°875 in. (2'2 cm.) and a 
wall of 0-032 in. (0°7 mm. thickness. This tube is cut in lengths of 
about 6 in. (15 cm.), and one end is drawn down to a péint. Two 
stems are made of glass tubing similar to those used in an incan- 
descent lamp, one stem contains the grid and two filament leads, 
and the other contains the plate connection and one filament lead. 
After the wire is sealed into these stems, they must be carefully 
annealed, the temperature being allowed to drop very slowly, since 
quickly cooled glass is subject to internal strains. 


After the stems are annealed, the grid is wound to the proper — 


diameter and the filament clamped onto the two leads. The plate 
is mounted on the other stem and the two stems connected together 
by means of the filament. The plate and grid are then finally ad- 
justed. The spacing between the elements is not very critical in this 
type of device, but it is best to wind the grid to a diameter large 
enough to strike the plate rather than the filament when the tube is 
jarred. n P 

After adjustment of the plate and grid the assembly is inserted 
into the prepared tubes and the end seals made. A short length of 
small diameter tubing is attached to the seal at one end of the tube, 
this being for connection to the pump manifold. The tube is then 
carefully annealed and is ready for exhaustion. 

A number of tubes are sealed on the manifold in the oven and the 
temperature is gradually increased to 900°F. (489°C.), at which 
point the pumps are started. The tubes are heated in this manner 
before the pumps are started, so that the air contained in the tubes 
may conduct the heat to the central elements and drive off the oc- 
cluded gases. When the pumps have produced a vacuum of 1 
micron the temperature of the tubes is gradually increased to 
1,000°F. (540°C.). At this point they must be watched closely, 
as the melting point of this glass varies greatly, and should the walls 
of the tubes become soft, the vacuum would cause collapse. From 
1 micron the vacuum slowly increases. After five ,hours of con- 
tinuous pumping the tubes are sealed off at the manifold, and allowed 
to cool in the oven. 

McLeod gauges are used in the measurement of vacua, but a 
much more accurate vacuum com parison can be made using a laige 
induction coil. An electrode is sealed to the manifold or at some 
point in the vacuum line. One terminal of the coil is connected to 
this electrode and the other coil terminal is connected to the low 
vacuum pump. A calibrated spark gap is used on the coil, and 
avhen the vacuum is high enough and the residual gases are pro- 
perly pumped from the tube a spark will jump the gap without a 
glow in the vacuum line or tubes. The vacuum used in the tubular 
detector will permit a 5 in. (12°5 cm.) spark between needle points in 
air. . 

It has been shown that when new. metals are heated to incan- 
descence they emit positive ions, probably because of the impurities 
or gases in the metal. This positive discharge must be eliminated 
to obtain maximum sensitiveness of the tubular detector by burn- 
ing the filament on alternating current for about two hours. Tubes 
that have not been treated in this manner are less sensitive than 


- those in which the positive ionisation has been destroyed. snes 


è 
E- 


A 


142 


The Electrician. 


FRIDAY, DECEMBER 27th, 1918. 
Editorial and Publishing Offices -— 
8, BOUVERIE STREET, LONDON, E.C. 4. 


Telephone; City 9853 (4 lines). Telegrams: “ Benbrotric Fleet London.” 


The Tramp Abroad. 


The selection of a suitable title for these notes has been a 
matter of some difficulty, the more so since we have no 
desire to give offence to anyone. Recently a man was 
admitted to an office by a card which proclaimed him to 
be the representative of an old-established firm of elec- 
trical engineers. To many of the rank and file of those 
who practice salesmanship, being on the road and being 
on the rocks are synonymous terms. Our caller, poor 
fellow, was down at heel, badly groomed and obviotsly 
ill-fed—in every sense a tramp. 

In our opinion those who appoint salesmen on an insuff- 
cient wage have no right to engage in trade, and if they do 
not alter their methods they will be driven out of trade by 
competitors who adopt as their standard a fair day’s wage 
for a fair day’s work, irrespective of the business which 
results. 

For four-and-a-half vears there has been much babbling 
of tongues on the subject of after-the-war trade, and now 
that we are rapidly approaching the formal Peace Some 
are even actively preparing for such trade. To these we 
wish to sound a warning note on a few of the things most to 
be avoided when big things are at stake. At first sight 
these points may seem trivial, but it is sufficient to say that 
they are not so’ regarded by some of our most powerful 
rivals. 

It may surprise many of our readers to know that an 
electrical firm on the Continent paid for the gowns worn by 
the wife of one of their engineers who was carrying out a 
large contract in, shall we say, Timbuctu, and that they 
had a standing grrangement with a firm of jewellers in 
Timbuctu to lend the jewellery to enable her not only to 
inove in and be comfortable in, but also to take a high place 
in the best circles. Those familiar with the customs and 
peoples of many countries need not be reminded that in 
some countries clothing and jewellery play an important 
part. To those in the electrical trade who, in the past, have 
made the balance sheet look well at the expense of the engi- 
neering staff, we would say that on the trip in question, 
which was of several years’ duration, the lady accompanied 
her husband as the guest of the firm for whom he was acting. 
It is common knowledge that prior to 1914 many of our 
engineers Were sent abroad on salaries insufficient to. enable 
them to move in any society worthy of the name. 

Of the many cases that have come to our notice three may 
be mentioned. The first is that of an engineer sent to South 
America under agreement on a salary which, had he been 
in this country, would at least have been adequate to keep a 
roof over his head. Landed in South America he found that 
the pay was not enough to keep himself decently, and he had 
to book a steerage passage to England for his wife, so that 
she could live at. home whilst he “ roughed it.” Seeking 
another contract the man on the spot found it necessary to 
have a motor-car to enable him to cover the ground, and he 
wrote home to his principals for a “ Ford.” The financial 
man endeavouring to pull off big business would probably 
use nothing less than a Rolls-Royce; but, in the case 
referred to the luckless applicant for the “ Ford ”’ was in- 
formed that “ if his legs were not young enough to enable 
him to walk he had better come home.’ The third case is 
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that of a married engineer working on a job in the Far East 
a job which brought him into contact with the British-bomnr. 
engineers employed by the firm of Timbuctu fame noted 
above. The poor unfortunate was so miserably paid that 
his brother engineers occasionally clubbed together to enable- 
one or other of them to give him and his wife a good time at 
the races. 

If home firms imagine they are going to secure big foreign 
trade and be parsimonious at the same time the sooner they 
disillusion themselves the better. The bulk of the.trade 


_ will go, and, in our opinion, will rightly go, to those wh. 


insist on their agents moving in the best circles. and who 
provide the means to enable them to do so. We could vive 
many more examples, but enough has been said to ca:s- 
Finally, we would sav that a 
large firm in Germany is at the present time training many 
engineers from neutral countries to enable them to carry on 
their old successful game in the future when the swords avs: 
turned into ploughshares. How many home firms. we ask. 
are training their own men to fit them for the task ” 


Review. 
—— ee 
Electricity Meters: Their Construction and;Management. Ds 
H. W. G. Ceruarpr, A.M.LE.E. 2nd edit cn. (Len teu. Ben: 


Bros., Ltd.) Pp. xx.+504. 15s. 

The second edition of this book is timily. El-etricity in 
all its branches is making progress each year, andi anv book 
ten vears old is tending to become merely of historical intenst. 
To study the early history of meters ‘is necessary for the m- 
ventor of a new meter. in order to profit by the mistahes mase 
in the past, but this knowledge is not essential to the averaue 
person interested an meters. Mr. Gerhardi endeaveius te 
supply the information that the maker, repairer and tester 
require every day. He does not refer to those meters that 
have not become largely used owing to grave defects. hut 
confines himself to those types of meters that are being manu- 
factured in large quantities or have only recently been super- 
seded by improved types. 

There is great need at present for the training of meter 
repairers and testers. This section of electricity suppiv. work 
has been one of the first to be neglected during the war, and 
there is much leeway to make up. A good illustration and 
clear description of a meter is just what these newcomers into 
this industry require. Those who have been engaged iu meter 
work in central stations for years will also find much neces- 
sary information. They need to have the behaviour and 
defects of any meter discussed impartially. Thev cannot 
meet other persons engaged on the same work in other towns, 
and the only outside: they meet who can give information is 
the representative of the maker of a particular type, who 13 
naturally biased. They are therefore forced to rely on books 
for general iaformation. 

The author devotes too little space on the choice of a tvpe 
of meter, but he evidently thought he would be treading on 
dangerous ground. There are some questions he might have 
discussed more fully with advantage. For instance. the 
amalgamation or insulation of the armatures of metcury type- 
meters, the influence of magnetic fields and of temperature,. 
shunt and current traisformers, are all subjects which requir- 
plenty of light. He avoids any reference to the financial aspe: t- 
of the meter question. It is certainly difficult to go into tise 
dosts of anything under present conditions. This first cost 
and upkeep question is going to be a very se1ious one for the 
meter industry unless there is soon a decrease in prices. Suppiy 
engineers will have to cut the meters issued down to one jer 
consumer as far as possible, and drop the separate meter for 
lighting, heating and power. . . 

The chapter on. prepayment meters ig very good. Une- 
cannot help being struck with the mechanical ingenuity dis- 
plaved by the manufacturers in oder to switch the current. 
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-on and off, and prevent fraud on the part of the consumer, 
and also on the part of the collector. A short but satis- 
‘factory chapter on double tariff meters, followed by a lengthy 
one on maximum demand indicators, covers the special appa- 
ratus used for various methods of charging for electricity. 
“This latter chapter concludes with a description of a printo- 
meter demand meter, which will print the meter reading every 
half hour on a roll of paper. This enables a load curve to be 
plotted and the maximum demand to be ascertained. 
Polyphase meters have become increasingly numerous of 
late. and are dealt with in an entirely new chapter. The 
working parts of each meter are illustrated, a diagram of con- 
nections given and a full description of the metei. The details 
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‘are dealt with in separate chapters. 
/portable rotating sub-standards is described. 
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are given of a number of American meters and the reviewer 
was interested to find one described that he had seen oa an 
electric truck. lt was a special form of charge and discharge 
meter. There are chapters dealing with the planning out of a 
meter test room, standard instruments in general use and 
testing. Testing i in the test room and on consumers’ premises 
In the latter the use of 


The book concludes with the description and specimen pages 
of meter record books. The author is to be congratulated on 
the imp.ovements made in this edition, and on the excellent 
reproduction of illustrations and wiring diagrams. 


W. A. TOPPIN. 


Note on the Production of Continuous Electrical 
Oscillations by the Three-Electrode Valve. 


By E. V. L. APPLETON. M.A.. B.Sc. 


See he three-electrode thermionic valve, 
regarded a. a tube possessing a negative resistance, 


The action of a three-electrode valve is usually interpreted 
n terms of the experimentally determined relations between 
plate potential, plate current, grid potential; grid current and 
filament venipo ratis Let the values of these be represented 
Dy the letters V.L à, Tanit O respectively. 

Keeping the filement temperature 0 constant; the plate and 
grid currents are, in general, functions of plate and grid poten- 


tials. Thus, l=n, y : t) a adi i=0,(T, 0). 
PATA | 
Let ] ) =k, 
a 
D 
a 


where the reciprocals of ki, ka kz and k, have the dimensions 
of a resistance. ki. ka Rg and ka are ee aaily obtainable from the 
static characteristics of the valve. 


v om 


Tic. 1 


The circuit normally used for the production of continuous 
electrical oscillations of radio-frequency is illustrated in Fig. A 
where the oscillation circuit consists of a condenser, Cy i 
parallel with a coil possessing se ‘If-inductance L and resis- 
tance R. 
grid circuit inductance 7, the mutual inductance being M. 

The conditions for the production of continuous oscillations 
in such a circuit have been investigated mathematically by 


Vallauri® and Bethenod.t+ 
Vallauri, neglecting the currents in the grid circuit, shows 
that the aon eone maii be such that 
o k aL =- (het k. RNC 'R 
M= 3 
, k 
* Vallauri, © Eiettrotechnica.? Nos. 3 and 4, 1917: abstract THE 
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t Botcenod. “ La Lumière Electrique, October 14. 1917. 


This .coil 1s coupled eleetromagnetically with the- 


when functioning as a generator of continuous electrical oscillation , may be 


It action is thus analogous to the action of other continuous oscillation 
renerators—e.q., the Poulsen are and the dynatron. 


Bethenod, neglecting R’ but taking in account grid currents, 
finds that M must satisfy the equation, 


k3M* 
L 


When we neglect grid currdnts and the resistance R’, both 
relations then reduce to the equation, 


RC+k,L+k,M=0. 

M must be negative and of numerical value, 

kaoL+-RC 

koo 

© The same result can be arrived at in another manner, which 
at the same time both makes clear the physical processes 
involved, and also shows the analogy between the Poulsen arc, 
the dynatron and the three- electrode valve. 

The possibility of the production of continuous electrical 
oscillations in the Poulsen are has been shown to be play 
on the existence of a negative resistance in the arc—ze., if 
I is the current through the arc and F is the voltage across it, 
dI/dV is negative. Also Hull, in his work on the dynatron, 


1 a o 


=k,L+ (k, + k,)M + RC. 


Showing that t 


Fic. 2. 


oscillations can be meintained in 
the circuit LC (see Fig. 2) if between points 4 and B there is a 
conductor with a negative resistance of numerical value 
L; CR, where Ris the ohmic resistance of coil L. 

Let us consider again the circuit shown in Fig. J, 1, and assume 
thet grid currents and resistance R are negligible. Ignoring 
for the moment the existence of the grid coil. we see that an 
oscillation in the circuit LC would nroduce a P. D. V between 
points T and S equal to Vo cos (t 0 tits 

(From here onwards we shall consider for simplicity that 
V and Z refer, not to the absolute values of plate potential and 
plate current, but to the variations from their steady values.) 

such a potential variation in the plate circuit produces a 
variation in the plate current of volue Z=kVo cos (I/V LC). 
Thus. without a reaction coil, we have through fhe tube didy 
positive. 


has shown thet continuous 
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Now, if x is the value of the oscillatory current through the 
? 
coil 2 its value is given by pan i 
will give rise to an induced oscillatory E.M.F. in the grid coil 
dr FoM , t 
wee LE Tig | 
grid potential will by itself produce a change of plate current 
equal to kla cos es 
= L V LC 
Thus we have to consider the resultant of the two-plate 
current variations :— 


t : 
sin ——. This current 
VLC 


of value—M —, i.e., But this variation of 


T eae ; IEN 
(a) ka Vo cos ViG due to the change in F. This variation 


is always in phase with FV. 


kVA t 1: 
And tO cos. =, Aue to the change of v. This 
variation is only in phase with V when M is positive. It is 


180 deg. out of phase if M is negative. 


Fic. 3. 


Now it is clear that if ‘the effect due to (f) is in the opposite 
direction to that of (a), and is also numerically greater, we get a 
relation between voltage and current changes similar to that 
shown in Fig. 3. 

In this case dV /dI would be negative, and, assuming that the 
path from filament to plate represents the path from B to A 
(Fig. 2), continuous oscillations will be possible, as in the 
dynatron, if dV /dI is equal to —L/CR. 


. t 
Now F= Vo cos VIG 
: t k MV, t 
and L= k Vo cos U aoe a OF ae 
Thus, for continuous oscillations in the LC circuit, 
dV il it 
dl kyM CR 
ko L 
i -C., M = see 
iS 


Progress in Photometry with Special 
Reference to War Problems. 


Atthe opening meeting of the Ih minating Engineering Socicty 
on Dee. 19 severe. interesting developments in photometry were 
described. It was explained that the Ministry of Munitions Fad 
granted permission for some account to be given of the work done 
by two ccmmittecs of the Society in regard to the testing of the 
illuminating power of flares, parachute lights, &e.. and the bright- 
ness of self-Itminous radio-active materials, which Lave Fad many 
important War uses, i 

The proceedings were opened by a short account of some events 
during the vacation by the hon. secretary (Mr. L. Caster, who 
alluded to the work done by the Society in prey aring recommenda- 
tions on judi ous meesures of economy in lighting, and to the 
Safety First movement, which Lad now been extended to include 
both streets and. fèctories, and in which the importance of good 
lighting in relation to safety received special attention. 

Two Papers. deating with the photometric work referred to above, 
were then resd by Mr. A. P. Trotter and Mr. W. C. Clinton. 
Trotter, after making a few i troductory remarks on the conditions 
arising from the termination of hostilities, gave an account of the 
specal problems encountered in the testing of flares, star shells, &c., 
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which burred in a somewhat fluctuating manner but give an ex- 
tremely brilliant light. The work necessitated special photometers 
which enabled readings to be taken quickly by inspection without 
the manipulation of parts, and two instruments for the purpose 
devised respectively by Mr. J. G. Clark and Mr. J. S. Dow were 
exhibited and described. These instruments involved a new prin- 
ciple in photometry. In one case the instrument consisted of a long 
tube with whitened interior having a small glow lamp at one end. 
A series of letters was cut out of the front sur’ace of this tube, and 
the strip in which they were located was painted white. One had 
thus a series of letters of gradually diminishing brightness, but there 
would be one letter which appeared as bright as the surface illu- 
minated by the light of the tlare. This point of balance moved up 
and down the tube as the light from the flare varied, and the obser- 
vers called out the balancing letters at intervals of two seconds. 
Afterwards the average of the readings was taken and the result 
presented in the form of ** c.p.-seconds per gramme ” of composition 
(for è censtant length of material). Values up to 6,700 c.p.-secs. 
per gramme were obtained, and in some instances they Fad to deal 
with as much as 120,000 c.p. to 130.000 c.p. The apparatus used 
by Mr. Dow followed a similar method, but in this case the observer 
looked through a serics of slots in an illuminated surface in a box, 
and compared the brightness of these with the brightness of an 
external test surface, on which the light of the flare was received. 
In most cases the flares to be tested were suspended at a convenient 
height on poles, but on one occasion the sample was attached to the 
carrier of a military kite, so that a ground illumination comparable 
with that obtained in practice from a parachute flare -at a great 
height could be measured. Other experiments included the testing 
of Various compositions, the comparison of results from flares of 
progressively increasing diameter. and “nests” of parallel flares. 
It was int¢resting to observe that the candle-power of anest of flares 
was roughly the aggre: ate of the illuminating values cf its compo- 
nents, and that a flare acted like a flame, giving about the same 
candle-peower at different angles below the horizontal (being thus 
quite distinet from the crater of an electric arc). Experiments 
were carried out chiefly at experimental grounds in the vicinity 
of London, on moonless nights, and special measures had tc be taken 
to avoid the uncertiinties introduced by smoke, fog, and the effect 


of varying wind. 


The experiments described by Mr. Clinton presented an interesting 
contrast with the foregoing, in that the brightness was in this case 
extremely Jow, being often of the same order as moonlight (or less), 
while the samples were relatively small. This again involved 
special photometric methods which were described. Whereas the 
light from a flare varies considerably during + mall intervals of time, 
the brightness of these radio-active h minous materials undergoes 
Very gradval diminution, and experiments were conducted at regular 
intervals for more than a yehr. A diagram was presented showing 
the variation in brightness of samples containing respectively 
0-8, 0-5, 0-4, 0-3, 0-2 and 0-1 mg gm. of radium bromide. The most 
striking thing about these results was the tendency of all these 
samples to descend to about the same brightness after a long interval 
of time (after 300 days about 0-01 ft.-candles). It was therefore 
concluded that for practical purposes it was unnecessary to. work 
with more than 0-2 or possibly 0-1 mg gm. composition. Another 
important point was the thickness of materiel used. Increasing 
ones hed the effect, within certain limits, of giving greater 
brightness but also a more rapid rate of decay.~ In fact it seemed 
gto have an effect similar to increasing the strength of the composi- 
tion. In view of the high cost of raditm the decision as to the 
requisite e mposition and thickness was of very great ‘myortance. 

In the discussion that followed a number of interesting points 
in connection with photometry were mised. Mr. J. S. Dow pointed 
out the velue of the special flare photometer for demonstration 
purposes, as it could be observed by a number of people from a 
distance. “He also showed several new forms of experimental 
photemeters, including one utilising a patch of self-luminous radio- 
active material instead of the customary lamp and battery. This 
might prove ultimately to have useful- practical applications for 
approx'mate work. . Mr. C. C. Paterson discussed the testing of 
gas-filled glow-lamps in some detail. mentioning the curious fact 
that the-efticiency of these lamps is not necessarily an indication 
of temperature of incandescence (as in the case of vacuum lamps). 
Mr. J. W. T. WALSH gave an account of the experience at the National 
Physical Laboratory in the use of a cubical box intercating photo- 
meter, an apparatus of great consequence in regerd to measuring 
the mean spherical candle- power of modern sources in an expeditious 
manner. Lieut. Gray, of the Chemical Warfare Department of the 
Ministry of Munitions, referred in appreciative terms to the werk 
done by the two committees of the Society, and a variety of problems 
raised by the discussion were deelt with by Mr. F. Harrison Glew, 
Mr. Arthur Blok, Mrs. H. Ayrton, MrBrvson and others. 
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Correspondence. 


a. A] 


THE TECHNICAL LIBRARY. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: I attended the other day a meeting of librarians, 
assembled to discuss the technical library, and was interested to 
see how radically my ideas differed from those of the grave 
and reverend seniors, who were so obviously masters of their 
craft. I, of course, only claim to represent the user of such 
libraries, i.e., 
consists of putting the latest scientific results into more or 
less useful practicel application, and, therefore, I suppose 
myself to be, noc indeed the cause of the technical library, 
but. as one might sav, the excuse for it. 

Now, looked at from the point of view of the professional 
librarian, what such a one as I presumably should do, is to 
stroll in for an hour or two a day, ask for all the latest haa ke 
periodicals and papers. by name, and then read them through 
(in a room provided for the purpose), lest, by any chance, 
something of importance to my work may be in them. 

Bv a marvellous refinement of card indexes and steel 
shelves, one has only to mention the name of any book or 
periodical published anywhere on the planet and it is produced 
for one’s inspection, but just there—entirely unsuspected by 
the professional mind—is the fly in the ointment. How am [I 
to know that in the journal of the’ philosophical society of 
ON Kong there is an article on the particular guinea pig 

r artificial fertiliser, information on which is so vital to me 
The answer is, [ don't know and can't be 
expected to know, and moreover, ought not to be expected 
to spend the few hours per day required to find out. 

It is just here that those responsible for technical libraries, 
in my humble opinion, utterly fail to realise their responsi- 
bilities. Surely it is they who should tell me that such an 
article has appeared. Now, though not an extremist, I am 
an honest man and do not expect anything for nothing, 
although the libraries are financed from the retes, Eam willing 
to pay extra for extra facilities for my work. Let me pay 
say a guinea. per vear for each subject I enter myself as 
interested in:.theh for 42 shillings a vear let me have a 
postcard whenever my particular guinea pig or fertiliser 1s 
mentioned in the annals of science. 

You may say thet this will take a large stafi of readers— 


well and good. But remember that the total amount read 


will be no more, and that it will be read once instead of by 
a dozen readers ; also, if I may be pardoned for saving so, 
it might be read by thase whose time is of less intrinsic value 
to the e i 


Manchester, Dec. 17. 


JULIUS FRITH. 


-+ STROBOSCOPIC DETERMINATION OF SLIP. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: In your issue of Sept. 20 you quote the description’ 
of an apparatus for measuring the slip of induction motors 
by observing the apparent vibrations of a reed which vibrates 
synchronously with the current, and which is viewed through 
one or more slots in a dise, attached to the shaft of the motor. 

It mav be worth mentioning that this method was deseribed 
by me at a meeting of the American Institute of Hlectricel 


7 T 


I am a busy man, whose daily work largely 
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Engineers in 1905, and that it is in regular use by the 
Westinghouse Electric Company. This company has devised 
a modification of the method, using a nest of sliding gears, 
whereby the disc, insteed of being carried directly on the 
motor shaft is on a secondary shaft which turns mare rapidly 
than the motor, thereby extending the usefulness of the 
method to machines having a slip too great to be directly 
counted. <A. table shows the allowance to be made for each 
of the two or three combinations used. 

Allow me to add that I have found a similar device to be 
of even more extended usefulness. This consists of a similar 
dise mounted on the alternator shaft, through which is viewed 
a tuning fork which is adjusted to the frequency in use (with 
us nearly always 60 cycles). By thi®simple device a moment's 
glance shows whether the machine is running at rated speed. 
Speed adjustments are thereby made quickly and accurately. 
Variations from standard speed mav be easily determined 
by counting the apparent vibrations of the fork. The intro- 
duction of this device has made far more accurate the many 
experiments where the speed of the elternator must be known 
at the moment when readings are made.—I ain, &e. 

Knoxville, U.S.A., Nov. 9. CHAS. A. PERKINS, 

[We do not suggest that such methods are new. They 
have, in fact, been in use for many vears, but we think they 
might be used to a larger extent, and thus we felt it worth 
while to publish the article to which our correspondent refers 
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The “Swarren ” Conduit Coupling. 


ee m _MŘŮ— 


Messrs. Swarren, Ltd., 52-54. Theobald s-road, London, W.C.1, 
have recently put on the market the “ Swarren”” conduit coupling, 
which is claimed to be extremely simple, and consequently can te 
produced at a very small cost. Jt possesses all the advantages of 
screwed coupling devices, and its use effects a considerable saving in 
installation labour, while it is thoroughly water-proof and damp-proof. 
It allows the maximum capacity of the conduit to be utilised regardless 
of the length of any run or the number of bends. It is instantly and 
efficiently sealed by a single movement with as much ease as an ordinary 
eveletting Or similar operation is performed. It eliminates the necessity 
of the slightest twisting of the conductors, which is a most important 
factor in the life of an installation. No screwing Operation is required 
during installation and, therefore, a much lighter gauge of conduit can 
be emploved. Its design enables it to be manufactured without the aid 
of screw threading or turning tools, 


Go-operation in Engineering and 


Allied Trades. 


During the period of trensition from the manufacture of war material 
to ordinary trade, some dithculty may be experienced by firms having 
more orders on their books than they can readily deal with, whilst there 
will be other firms having manufacturing facilities without orders to 
execute. In the national interests, it is essential that firms in these two 
categories should be brought into intimate touch as rapidly as possible, 
With this object in view, manufacturers in the engineering and allied 
trades who need the assistance of sub-contractors, and who weet with 
dificult yv in finding suitable firms to undertake their sub-contracts, are 
requested to communicate with the superintendent engineer of the 
Ministry of Munitions in the area concerned, Similarly, manufacturers 
having capacity available with the necessary labour should notify the 
superinteadentenginecr of theirarea. A list of superintendent enyineers, 
who will give every possible assistance to manufacturers m overcoming 
difhculties, is appended, 


- à posme 


Area l , | ® ‘elecvanhie > | ‘Tele phone 
Xa. : Name, | Address, ade at eyes 

l Mr.G. H. Clay Recetas | Peacl-buildings, Northumberland-street, Newcastle-on-Tyne | neue Newe e | 3814 Central 

2 Mr. H.C. Buckmaster, 70, Spring-gardens, Manchester . g.sgcchrowce tun Seaeeeenctneaxeannsss | Monarea Manchester | S740 8 City 

3 Mr. H. C. M. Austen .| Quebce-chambers, Quebec-street, Leeds co... ccc cce cee eee cee eee ees Munarea Loeds......... 5500 Leeds 

4 Mr. A. A. Rowse ...... Lil, New-street. Birminghant ciacs cieven seek ereceses ov serieei ons Manare aching: 2700 Midland 
4E. | Mr. G. S. Knocker 91, Queen’ s-walk. Nottingham ...essssssosnssssesressesssesrrreree see Mrnarca. Nottinghm., 5578. 9 Nottingham 
5& GO| Mr. Selwyn Grant 3. Cnity-street. College Green, Bristol... cece cee eee cee cence eee Munarea. Bristol ...... 5090 Bristol 

7 Licut. Moberly... Room L14, Charing Cross- buildings, Embankment, W.C.2 Munde peng ` phone | Gerrard 540, Ext. 712 

i London | i 

8 Mr. G. Davidson ...... 90. Prinves-strect, Edin burchi catenins arrie aO E aean Munarea, Edinburgh” 9040 Central 

9 Mr. W. D. Kirkw 39. Elmbank-crescent, QaStOW ... ccc ccc cce cee cee cee ceeteeeeeaceneeues Munitions, Glasgow... 9580 Central 

I) | Capt. ©. Abtett......... E a A E E EE E ete Munasea, Dublin... 45946 Dublin 

11 Mr. A. W. Brown...... Coales- buildings, Castle-street, Belfast ..o.cc ccc cece cece cee eee: Munarea, Belfast... | O78 Belfast 
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Industrial Gouncil for London Elec- 
tricity Undertakings. 


A joint meeting between the employer and union representatives was 
held at the London County Hall on Nov. 27, when the following were 
nominated to give eect to the award of the Committee on Production 
as to E’ectric Supply Undertakings in the London district. l 

The 10 employer representatives are: The 14 London companies, Mr. 
Charles P. Sparks (chairman) and Mr. F. Bailey; the Incorporated 
Association of Power Companies, Mr. E. T. Ruthven-Murray; the Tram- 
ways Association, Mr. C. J. Spencer; the, suburban undertakings. Mr. 
K. A. Scott-Monerieff ; 1.M. E.A.. Mr. A. C. Cramb; Conference of local 
authorities on wages, Mr. Ald. A. G. Beaumont and Mr. A. J. Fuller ; 
L.C.C.. Mr. A. L. C. Fell and Mr. P. L. Riviere. 

The l4 union representatives are- Electrical Trades Union, Mr. J. 
Rowan (vice chairman), Messrs. J. Membery,H. H. Morton, —Westfallen, 
T. Goode and V. Needham ; Workers’ Union, Messrs. Small, J. G. Green- 
wood and A. Smith; National Union of General Workers, Messrs. C. L. 
Skinner and Boyne: National Amalgamated Union of Enyinemen, c. 
Messrs. J. Meakins, J. Allen and W. G. Chapman. 

Pending the setting up of District Boards under the propoved Joint 
Industria} Council for the Electric Supply Industry. it is proposed that 
if any questions arise with regard to (1) the intent and application of any 
award of the Committee of Production ; (2) rates for additional grades ; 
(3) 1e-grading; and (4) general questions, the parties sha! confer. after 
requisite notice has been given, and.endeavour to airive at a mutual 
settlement. Failing such settlement. any matters of diflerence are to be 
referred to the Committee on Production. The Committee are of 
opinion that the proposal is likely to be of benefit, and they will be pre- 
pared to co-operate in its adoption so far as it is in their power to do so. 


a 
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Effect of Government Control. 


At the meeting of the Barrow Hematite Steel Company last week the 
chairman (Mr. G. Mure Ritchie) referred to the question of Government 
control. With every desire to avoid controversial topies he could net 
help saying that in his opinion——and he spoke from an experience of over 
25 years of industrial undertaking —if thet system of Government control 
were to continue for a very short number of vears longer it would be 
equivalent to signing the death warrant of British industry. It would 
mean industrial paralysis, and consequent decadence of our home 
industries, while also our foreign trade would vanish. As was well 
known, there was a great shortage of coal in the country. and he ex pressed 
the opmion, which he knew to be shared by some of the most eminent 
expert managers and engineers connected with colheries, that if decent 
time were kept by the collicrs, and during the time they were supoa-ed 
to be working they put anything like heart and conscience into their work, 
there need be no app-eciable shortage of coal. Consequently. coal would 
be much cheaper for the community and for the great industrial works 
and railways. The industrial position of the country depended on cheap 
fuel. If wages were to go on being increased, apparently without end, 
while aiso the hours of working were to he reduced, there could be only 
one end to that state of things. especially in competition with foreign 
countries, However, this country had come through such terrible 
troubles, and they had faced and overcome such enormous difficulties, 
that personally he did not take a pessimistic view of the future. There 
would be difticulties and dangers, but in the long run the common sense 
of the community would assert itself. He was fully convinced that the 
British working man, taking him all in all, was every bit as patriotic as 
any other class; but, unfortunately, he allowed in these particular 
matters a small minority to do all the talking and to manipulate the 
trade union machine. 


Reconstruction and Government 
Control. 


— 


At Manches‘er, on the 19th inst.. Dr. Addison, the Minister of Pecon- 
struction, deiivered an important speech on problems of Reconstruction 
and the Government control of industry. He said we must devise 
machinery in the industrial world for securing just conditions and 
opportunities for development, better organization, with much greater 
measure of agreement than we had had hitherto. We could not expect 
to pay for the watexce pit by producing more : we must be able toemplay 
better and improved methods of produetion, We must, however, cuarad 
again-t unholy aliances between Cipital and Labour at the ex pense of the 
consumer. ‘The war had shown what arbit.ary and unnecessary restric- 
tions sioa in the way of the full utilisation of our mineral resources, 
and he hoced that. through the information gathered by the Imperial 
Minera! Veexources Bureau, we should soon see great developments. 

The olinsprepared by the Ministry of Reconstruction had now, witha 
few minor alterations, been accepted by the Cabinet. On the question of 
demo nlisttion, he said it was obviously much easier to demobilise by 
military units than according to industry. He could assure them that 
“aed tape was being short circuited.” but he would emphasise the 
physical difficulties to be overcome in dealing with millions of men. 
Probiably70 percent. of th ose millions were working on their own account, 
or who had work waiting for them with a former employer. Those men 
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wore being sorted out and ticketed. The first demand on transport when 
the armistice was signed was for the return of prisoners of war: the 
second was for leave facilities to 7,000 men a day; the third was for the 
return of the men most urgently required—100,000 miners—and the 
men needed to assist in demobilisation. The Government was prepared 
to spend £6,000,000 for training men who joined up as apprentices or 
after half-completed courses. ‘here were places for 15,0€0 men in the 
Various university, technological and other institutions, and the Govern. 
ment would give assistance both in fees and, if neccessary, in maintenance, 
Our requirements of raw materials on the peace basis had been investi- 
gated, and sufficient supphes of nearly all were either here or in sight. 
Now that materials were no longer required for war purposes, the neces- 
sity for many of the war controls hac disappeared. 

Many industries had accumulated stocks when prices were rising. 
There was now some expectation that prices would fall, and men hesitated 
on this account to give orders to begin new work. That was the greatest 
obstacle to resumption of trade, and the Chancellor of the Exchequer 
had now before him the Ministry s proposals on that point. The Govern. 
ment would have to take some risks in getting the machine of industry 
re-started. In the case of a good many commodities which people were 
anxious to have reloased from control, a rise in prices might as reascnably 
he expected as a fall. 

It was proposed to reconstruct 2.500 miles of road in Great Britain at 
a cost of £9,400,000, and that would give employment to 142,000 persons. 


Legal Intelligence. 


ee mame 


' A Tramway Benefit Society’s Rules. 


In the Court of Chancery of Lancashire recently Mr. Jas. Healy (on 
behalf of himself and other members of the Liverpool Corporation Tram- 
wavs Benefit Society) sued for a declaration that the committee of 
Management was not guly elected or appointed to that position. The 
defendants were Ald. Russell-’Payior (chairman of the ‘Tramways (om. 
mittee), Ald. Fred Smith (de puty-chairman), Mr. C. W. Malling (manager 
of the tramways), trifstees of the society: Mr. E. W. Pierce (deputy. 
Town-clerk), legal adviser to the society ; Mr. 'T. J. Parry. secretary and 
treasucer of the society: and others 

Mr. M Master (for plaintitl), said the society was composed. of em. 
plovees of the Corporation Tramways Department. It was an w- 
registered friendly society. formed with the object of giving certain 
benefits to its members, The committee of management consisted of 
three dinerent classes of members—ex-offcio members, who were cfiicials 
of the Corporation; members elected by the society; and nominees of 
the Tramways Committee. What was complained of was that no 
cleetton of committeemen had taken place for the present vear, as re- 
quired by the rules, which stated that in January of each year each 
branch should hold a meeting for electing a member of the branch to 
the Committee of management. That was the direct cause of the 
action, but the motive for it lay in general dissatisfaction that the rank 
and file of the society had not enough influence upon it. 

Mr. CourtHuore WIrsoy, for the defendants, urged that there was no 
relief claimed against Messrs. Russell-Taylor. Fred Smith, E. W. Pierce 
and T. J. Parry, and he asked that they should be dismissed from the 
action with costs. He argued that it was for the committee of the 
branches and not the committee of the society to convene the annval 
meeting. The whole difficulty had been caused by the fact that half 
the members of the society were absent at the war, and the desire of 
the committee of the society, as far as they had any voice in the matter, 
wax to preserve things in statu quo and carry on the business of the 
society until all the members were home, The accounts had been audited 
and he submitted the court ought to preserve things ìn statu quo until 
those members returned and were able to look after their own interests. 

His Honour (Mr. R. B. Lawrence, K.C.), who reserved judgment, gave 
his decision last week, and dismissed the action. He thought, how- 
ever, that someboty ought to convene the meetings, ard Mr. Courthope 
Wilson intimated that they would convene meetings next year. 


Baldock v. Westminster City Council. 


Last week the Court of Appeal dismissed an appeal by the deferdant 
Council from a judgment of a Divisional Court. reversing a decision of 
the Deputy Coenty Court Judge at Lambeth on a claim for negligence. 
The Council constructed a street refuge under powers conferred by 
sec. 108 of the Metropolis Management Act. 1855, end placed upon it 
an electrie lamp standard. under see. 130 of the same Aet. Cwing to 
the war the lighting was diminished, and defendants were aware that 
the eleetgic lights became irregular. On a dark night the lamp went 
out and plaintiti s taxicab ran inte the posts of the refuge and he was 
injured. fn the action the jury found that defendants were neghient 
in omitting to maintain a danger lamp" on the refuge, but that there 
was no conch. ive evidence what caused the lamp to go out. The 
Deputy County Court Judge entered judement for defendants, on the 
ground that there was no evidence that the paiticular lamp had gone 
out before the night of the accident. or that defendants knew that it 
had gone out or was likely to go out. He held that it would be vn- 
reasonable to say that defendants were Lound to provide against the 
contingeney that a particular lamp might go out. Qn appeal the 
Divisional Court said that it was a question of fact for the jury whether 
there was negligence on the part of defendants, and it could not be said 
that there was no evidence to go to the jury that the lighting was 1m- 
sufficient and not reasonable. “The appeal was allowed, but defendants 
now appealed to the Court of Appeal, but it was dismissed with costs. 
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Patent Record. 


APPLICATIONS FOR PATENTS. 


Note.—Names within parentheses are those of communicators of Inventions. 
December 2, 1918. 


‘19,853 Witxinson. Electric cookers. : 

.19,873 Biyron. Electrical apparatus. 

19,900 Bransom & Rean. Contro! of electric supply plant. 
19,913 Roperts. Electrical control apparatus. 


i December 3. 1918. . . 


19,955 Cockins & Hean. Electrica! equipment of motor vehicles. &c. 
19,970 Rose. Metallic conduit couplings. 

ELECTRO-STEAM RaDIATORC?. Electric vaporisers and heaters. 
B. T.-H. Co. & CLINKER. Wireless receiving gear. 


December 4, 1918. 


20,019 Marr. Sound receiving instruments. 
MALLALIEU. Dynamo-electric machinery. 
20.068 Forp & JAcKSON. Overhead electric trolleys. 
McALPINE. Relays. 


ERSKINe-Murray. Electro-magnetic wave signalling systems. 


° December 5. 1918. 
Electro-magnetic measuring instruments. 


(30/11/17, U.S.) 


20,122 Geren. 


. 20,135 see Means of obviating risks due to failure of insulated joints. (5/12,17, 
weden,) 
20,168 Carey. Electro-magnetic apparatus. 


Automatic switches circuit systems. and operating methods. 
Brakes for electric venicles. 

Electric trucks. tractors. &c. 

Progressive heating of !iquid by electric resistance. 

Lamp telephone relays. (5:12,17. France.) 


December 6, 1918. 

20.226 ROGERS. Electric motor controllers. 

20,235 OLEcHNOVITCH. Giving constant number of revolutions to dynamo for vehic'e 
hehting. 

20,241 Joupert. Metal work for assembling and fixing conduits of non-circular section 
in electrical installations. P 

-20,254 Lyon & WRENCH, TODMAN & Coorer. Manufacture of dynamos and motors. 

20,255 Lyon & WrencH & Witmorr. Electrical apparatus. 

"20.258 Orurno, Electro-magnetic apparatus for protecting pneumatic tyres. = 
20,279 WESTERN ELectric Co. Reduction of static interference in radio-receiving 
stations. 

20,285 WiittaLL & REES. 


tramways, &c. 
20,289 Hu:ttman. Switches. 


HULFISH. 
M-ssay. 

20.178 Mossay, 
` 20,187 WIiNTLE. 
LATOUR. 


Means of supporting overhead conductors on railways, 


(11 12.17, Sweden.) 


December 7. 1918. 


RC Locking out disengaged levels on electric signalling systems. 
Ceiling roses, &c. 


20,312 Myers & ROBSON., 
20,330 Herr. 


20.335 Foster. Turbine electric driving gear. 

20,356 Parsons. Mounting searchlight reflectors. 

20.374 ImMeeRz. Apparatus for hardening and tempering wire by electricity. 
20,375 ImperRz Electric muffle furnaces. 

20.378 Moore. Electro-metallurgical furnaces. 


20,379 Simens Bros. & Co. & FERREIRA. Armatures and pole-shoes of magnets. 


Commercial Topics. 


om 


Loss by State Interference. 

The original constitution of the Defence of the Realm Losses Com- 
Mission has been revoked and a new Commission has been appointed. 
The terms of reference of the latter are extended to incluce the inquiry 
into and report upon what sums, in cases not otherwise provided for, 
ought reasonably to be disven ed from public funds to applicants (other 
than encmy subjects) for direct and substantial loss or damage sustained 
through the interference with their property or business in the United 
Kingdom by the Crown in the exercise of its rights and duties in the 
‘defence of the realm. l 

* * * * 


Suspension of More Government Control Orders. 

The Minister of Munitions has suspended until further notice the 
aeroplanes (Experimental Manufacture) Order, 1917, and the Aero- 
engines ( Experimental Construction) Order, 1918. : 

The Minister has revoked the Lorries and Trailers (Returns) Order, 
1917,and he has also suspended until further notice the following Order:,:—- 

Benzol and Naphtha Order, 1917, which-controlled crude benvzol, crude 
naphtha and light oils. 

Naphtha Order, 1917, which controlled crude solvent naphtha, solvent 
naphth: and heavy naphtha. e / 

Tar (Coal and Water Gas) Order, 1917, which controlled coal tar and 
water sas tar. 

Chlorine and Chlorine Compounds Order, 1918, which controlled 
elementary chlorine and chlorine compounds. 

The Platinum Order, 1915, and the Platinum Metal Order, 1916, which 
prohibited purchases, sales or dealings without a permit. 

* ko x * 


An Industrial Fatigue Research Eoard. 

A Re-earch Board has been appointed by the Department of Scientife 
and Pr'ustrial Research and the Medical Research Committee jointly 
in order to consider and investigate the relations of hours of labour 
and of other conditions of employment, including methods of work, to 
the production of fatigue. having regard to industrial eflicieney and to 
the preservation of health among the workers. The duty of the Board 
will be to initiate, organise and promote by research. grants or otherwise, 
Mvestications in different industries with a view to finding the most 
favourable hours of labour, spells of work. rest pauses and other con- 
ditions applicable to the various processes according to the nature of 
the work and its demands on the worker. | i 

The Board is constituted aa follows :— Prof. C. S. Sherrington (chair- 
man), Mr. E. L. Collis, Sir Walter Fletcher (secretary). Mr. W. I. Hichens, 
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Dr. Edward Hopkinson, Mr. Kenneth Lee, Mr. T. M. Legge, Col. G S., 
Myers, M.D., Mr. R. R. Bannatyne and Mr. D. R. Wilson. 

The Board will bo glad to receive suggestions as to any problems of 
the „kind described above. (Communications should be addressed to 
the Secretary, Industrial Fatigue Research Board, 15, Great George- 


strect, Westminster, S.W. 1. 
* * * * 


Financial Facilities for Reconstruction. 

In the report of the Committee on Financial Facilities appointed by 
the Chancellor of the Exchequer and the Minister of Reconstruction, 
the opinion is emphatically ¢x pressed that the primary factor. in re pairing 


. the wastage of capital caused by the war lies mainly in increased pro- 


duction and actual saving. The ability of industry to cope with the 
unusual financial problems during the reconstruction period will be most 
limited in the case of entirely new firms which have come into existence 
owing to the demand for war material. Jt has been urged that every 
inducement should be given those firms to continye in business, even to 
the extent, if necesaary, of granting State financial assistance. but the 
Committee thinks the solution in these cases lies in the establishment 
of new industries, the capital for which should be furnished by the 
investor or by the individual partners in the business. 

The Committee points out that it would ke of great assistance to 
manufacturers in making plans for the future if the future policy of the 
Government were made known as early as possible in .egard to: (a) 
Fiscal policy, (b) rationing of raw materials, (©) the break clause in 
connection with the termination of munition contracts, (d) the disposal 
of national factories and surplus stores. As the vers great expansion 
in credits which has taken place will probably persist for a considerable 
period after the war, the Committee is unanimously of opinion that, 
if the reconstitution of industry and commerce is to be achieved on 
permanent and sound economie lines, some restriction must be imposed 
upon the creation of additional credit by the restoration of an effective 
gold standard. To attempt to rebuild industry by means of a further 
indisc ‘iminate expansion of credit would not only endanger our positicn 
as the financial centre of the world, but would inevitably lead before 
long to grave disaster. New commercial capital issues have been largely 
in abe vance since the commencement of the war, and consequently there 
will be a great denand from trade and industry for additional capital. 
State borrowing ean only be undertaken in competition with these 
demands. Any Government guarantee to bankers to enable them to 
provide, by means of credits, for fixed capital expenditure necessary 
for the reconstitution of industry, is undesirable a: being likely to cause 
a further expansion of credit, together with an additional rise in prices. _ 

To enable the banks to do more in the direction of granting long 
trading credits, the Committee is of opinion that it is desirable that 
hankers should make more widely known their willingness to accept į 
cle posits for long periods, at fixed rates of interest. 

it is stated that it is most essential for the future prosperity of this 
country that the available supply of capital should flow, in the first place, 
to essential industries, and not to the support of enterprises of a specu- 
lative or unessential character. While the Committee is in favour of — 
an early removal of all measures of State control of finance and industry 
alike, it is of opinion that it will be advisable to maintain, after the 
war, some control over new issues, at any rate until such time as State 
borrowing in connection with the war ie completed. lt will, therefore, 
be necessary for the same period to exercise, as far as possible, super- 
Vision over the ex port of capital and the objects for which such export 
may ke desired. Jn regard to State aid. the Committee considers that 
cases of hardship may arise in connection with firms who have under- 
taken the manufacture of munitions of war,and in order to meet these 
-cases the Committee suggest the establishment of a small Committee 
of Government. officials and, business men in leading industries to con- 
sider claims of this kind in the first instance. or to act as a tritunal to 
which applicants can make appeal. The Committee is of opinion that 


-it would be of very great assistance to manufacturers and others who 


have been prevented from forming adequate reserves by the present 
high rate of excess profits duty, if arrangements could be made by which 


a proportion of the tax should be retained for a period as a ioan. 
* * * * 


U.S.A. Commercial Intelligence Service. 

The chief of the U.S.A. Bureau of Foreign and J:omestic Commerce 
recently made an appeal for an expansion of the United States Depart- 
ment of Commerce. He stated that there were only 11 American 
commercial attachés, but the new call provided for 18. Instead of heing 
content with 30 travelling agents covering the entire world. as last 
vear, there was now a demand for 30 in Europe alone (when the war 
is over) and as many more in the Far East and South America. 
According to the Board of Trade “ Journal” he also said : “ Our foreign 
technigal service must be reinforced and organised by a force at 
Washington that can test the work for scientific accuracy, unify it, 
tabulate it for comparison with previous data, attach correct ecn- 
clusions’ and put it into readable form for merchants. The Fureau 
should have highly competent statisticians, econcmists, ecmmedity 
specialists. Customs experts, shipping advisers, &c.: without them 
the authority and helpfulness of the Department of Commerce fails 
completely. Men of such grades receiving Cecent salaries of $3,000 
to $6,000 are allowed to the regular Government ecmmissicns and to 
some of the War Boa-ds, whereas we are restricted to salaries arovrd 
$1,800 fo some ofi our best rerearch men. As a result the bulk of cur 
work falls upon overworked division administrators who tire cut end 
leave us.’ It is claimed that the Department of Ccn merce should 
have added to it a Bureau of Industrial Practice that wou'd aid in- 
eliminating waste in man powcr. time, material and overhead cost 
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also a Division of Material Valuation, for studying the original sourccs, ` Eleectrie Traction. 

the handling and the grades of forcign and domestic materials, a Division , 

of Information on Internal Water and Railways, a Division of Dis | Mr. Pilling, tramways manager of Accrington, has had his salary 
tribution Economy and a Division of Cost Finding Methods. ‘ We increased from £400 to £500 by ACORINGTON COUNCIL. 

want to give the commercial public a steady flow of trade and industrial BIRMINGHAM CORPORATION TRAMWAYS COMMITTEE has refured the 


information, comprehensive, straight to the point and usable. Without application of the tramwaymen for an increased war wage of 35s. per 
such helpfulness and advice our business interests may be outstripped week above pre-war rates. 


by European operators. For we know that the European manufacturer 
and merchant, under the spur of war needs, has acquired habits of 
scientific management that haxe made him moro efficient than ever 
before. During the last 4 yeais he has been forced to measure with 
sensitive scales his scanty resources in men, materials and time, and 
certainly our own producers must observe the same rules of scientific 
precision if they hope to hold their own in competition. There is not 
the slightest doubt of our ability to meet all comers on an equal basis 
if we add to our natural energy and ingenuity a determination to be 
guided by facts properly ascertained and explained. No agency is 
better able to discover and collect the facts than the Department of 


At the meeting of BRIGHTON CORPORATION on Thursday last a proposal 
was made to make re presentations to the L. B. & S. C. Railway Company 
to expedite the clectritication of the main line. 

On the understanding that the LONDON COUNTY COUNCTL is not 
committeed as to its policy, Mr. A. L. C. Fell, general manager, and 
Mr. P. L. Riviere, the electrical engineer of tre tramways department, 
Fave been appointed to represent the Council on the joint conference 
of rep esentatives of electrical undertakings in the Londen Cistrict and 
of trade unions relative to corditions of labour and on any conference 
of representatives of electrical undertakings in the London district. 


Commerce.” : MIDDLESEX COUNTY COUNCIL has approved of alterations to the fares 

+ * * * and stages of the Metropolitan Electric Tramways, Ltd. All halfpenny 

El . œ Si l fares are withdrawn, the length of several penny stages are teduced, 

ectricity uppiy. and the issue of transfer tickets is discontinucd. Reduced fares for 

The Board of Trade has authorised WARRINGTON Corporation to supply workmen and children are retained, but without halfpenny denomina- 
electric current to the Orford Tanneries in the rural district. tions. 

At last week's meeting of the L.C.C. sanetion was given to Fulham There was no tramear : orvice at BOLTON. St. Helens or Accrington on 

Borough Council to borrow £7,230 for its electricity undertaking. Christmas Day, as the employees insisted on having the day oti. An 


offer of coube pay forthe day was rejected. At Liverpool, Wallasey 
and other places in the North the service wes as on Sunday. 

At MANCHESTER and SALFORD the tramway employees refused to 
work, and there was no tramway service in cither place. The Salfore 
‘Tramways Committee made the offer of two days’ payvand, failing that, 

KENSINGTON (LONDON) Boroven Councii has decided to oppose the they suggested a service during the afternoon and evening, but all to no 
application by the Brompton & Kensington Electricity Su pply Company purpose. The general manager (Mr. Holford) pointed out that holidays 
to the Board of Trade for permission to increase their cha.ges, on the were granted with pay. and that the employees were not only breaking 
around that it will cause serious hardship to a large number of residents faith with the public. but also with the Committee, who make it one of 

An agreement has been entered into between BOLTON CORPORATION the conditions of service that work should be performed on (Christmas 
and the Lancashire Electric Power Company for a working arrangement Day. 


Two firms Fave applied for a supply of clectrie power to shipbuilding 
yards at Wrst LYNN. and the electrical engineer (Mr. Jackson) estimates 
‘that an expenditure of £3,000 woul@be necessary for 'ay'ng a main across 
the river, and £7.500 for extensions of plant at the central station. 


for a period of 10 years by inter-connecting the two systems. The Cor- By the new Lights (Vehicles) Order of the Home Office the restricticns 
poration has applied to the L.G. Board for sanction to borrow £7,2€0 to On Licuts oN VEHICFES have been considerably relaxed. Electric and 
carry out the scheme. acetylene lamps (whether side lamps or head lamps) may now be used 


As the loan of £42,000 sanctioned by the L.G. Board in November, unobscured, if the ont glass does not exceed ain, in diameter and the 
1914, for mains, sub-stations and services is practically exhausted, mi hop paie 4 ee we ae ee oe c.p. for electric a 
BRISTOL CORPORATION has applied to the Poard for sencticn to berrcw a if Sea pa po i o ce ne oe Ban ea a a aia 5 
further £38,000 for similar purposes to be spent as ard when recuned, of ie A muet > P ee ae at Cart paren fee i 
The above figure represents the estimated cxperditure for three years 2 Pa p aN a Hee i pom ij oe ples S ee ea ae 
and was made up of £50,600 for mains, £9,660 for houre sel vices, and amek B ear e ee 24 ¢.p. a prohibited.: f 
£29,000 for sub-stations. ae above p-ovisions apply throughout England and Wales, including the 

d . Metropolican Police district and the City of London. 

At the meeting of LLANDUDNO URBAN Councit on Friday Mr. Harold : i 
Morton, electrical engineer, submitted a return showing the consumption Last week SOCTHEND CORPORATION considered a report of the Light 
of electric current during the Ll months ended Nov. 27. During the four Railways Committee on the steps to be taken to provide additional 
weeks from Oct. 31 to Nov. 27 there was a reduction of 8,898 unitsin tke generating plant at the eleetricity works and to acquire plant for the 
current generated, compared with the corresponding pcricd of Jast year. proposed Leigh and Thorpe Pay sub-stations. Tke electrical engineer 
and for the 11 months there was a decrease of 4,813 in consumption of (Mr. R. Birkett) had reported that while it would be necessary to proceed 
current for lighting and.of 4.085 for electric cat traction. The reduced with the work at the central station and the Leigh sub-statien as scan 
demand for traction was due mainly to the diminution in the number as practicable in order to meet the demand for current expected during 
of the stopping places of the tramcars. the autumn of next vear, it would be possible by the laying of additicnal 

The accounts of the SOUTH SHIELDS CORPORATION ELECTRICITY mains to the Thorpe Bay area to avoid the necessity for equipping the 
DEPARTMENT for the year ended March 31 show gross capital ex pendituré suggested sub-station for that district for the time being. _Ultmate’s 
£228,752 (increase £1,034) of which £92,635 has been repaid. Revenue the Town Clerk and Mr. Birkett were instructed to negotiate zor the 

- was £35,185 (compared with £32,370 in previous vear) gross profit was supply of the necessary plant for the central statian and the Leigh 
£13,311 (£13,541) and the net result after providing for capital charges sub-station. j 
quay deficit (£96) and expenditure of a capital nature (£1,108), was a At the meeting of the BLACKPOOL T RAMWAYS COMMITTEE on Thursday 
deficit of £3,944 (£3,028). Kelvins sold were 5,413,980 (4,921,944). last a letter was read from the branch secretary of the Ama!vamated 
Maximum load was 2.684 (2,298) kw., and load factor 23 (24-4) percent. Society of Tramway and Vehicle Workers enclosing a resolution that 
‘they intended to cease work on Christmas Day, and that on no terms 
were they prepared to work. In the event of any employees working 
on Christmas Day they would refuse to work with them on Boxing Dav. 
This attitude of the motormen and conductors was criticised by memes 
of the committce as a gross abuse of trade unionsm and as showing 
an entire disregard of tboir obligations and responsibilities as public 


The closing of the munitions department at BLACKBURN ELECTRICITY 
Works was celebrated by a dinner on Dec. 18. attended by the whole 
stait. Mr. P. P. Wheelwrig! t, borough electrical engineer, said since the 
works were established 31 years ago they had handled 350,000 shells. 
and there were 95,000 6 in. shells. That was the third largest output of 
any factory in N.E. Lancashire. Blackburn was one of the few elec- a ; . - | e on Chri 
tricity works in the country where munitions had been manufactured, and cervante ‘The Commitee considered that the: service on (irs 


an ee ae oe v should he maintained, as on Sundays, fro m. to 10 p.m., and 
he was justified in saying it was the largest shell factory controlled by nee x aa p a ae A a A o eg P h me eee 

‘ : ` . r vided they ec , TEGE set ssume wi 
any Corporation. - ae . iey decided they could not recognise the assumed authority 


emplovees of the Amalgamated Association of Tramway and Vehicle 
Workers to dictate when and how such public services should be with 
drawn or curtailed. 


The LIVERPOOL Dock Boarp are considering various schemes for the 
purpose of facilitating the handling of cargces, &c., in order to be in a 
position to meet the demands of the expected industrial revival. e 
Though dock extensions does not figure prominently in the immediate Miscellaneous. 
programme, the Gladstone Dock scheme is to he completed. Storage 
accommodation is to be improved by the erection of a cold store which, 
having a capacity of a quarter of a million cubic feet. will add one-third 
to the port's cold storage. In order to deal more expeditiously with 
imports and exports more railway lines and sidings are to be laid down, , 
and a comprehensive scheme of electrification of the dock estate is to be The proposed agreement for the RECOONITION oF SHOP Tea 


a a 


embarked upon, and a sum of £129,000 will’be spent at once upon which the Inyinecring Employers: Federation has agreed to discuss w 
electrical and mechanieal appliances for quick loading and unloading., the Amalgamated Society of Engineers, provides that the employers oF 
haulage and transport. The Board will devote more attenticn to the shop stewards shall not enter into any agreement inconsistent with t i: 
maintenance of the deep 15 miles long waterway through which ships agreements between the federation of the local, associations and trad’ 
enter the Mersey, and the salvage apparatus will be materially unions, l 

strengthened by the provision of four electrical submersible salvage The monthly RETURN OF THE COAL CONTROLLER shows that during 
pumps, Inthe new bill of the Board power is sought to increase their the first 44 weeks of the year there was a further serious falling off 
borrowing powers by £3,000,000 the estimated output of coal compared with the cot responding pel 


Tho report of the second annual general meeting of the FeEpER TION 
or BRITISH INDUSTRIES, which was held on Oct, 30 and 31 last, together 
with the resolutions passed, have been issued in pamphlet forn. 
report of the proceedings appeared in THE ELECTRICIAN of Nov. S. 
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of last year. The net shortage is 17,679,600 tons, or about 8-3 per cent., 
and for the foursweeks ended Nov. 9, when the estimated output was 
17,762,800 tons (against 18,051,000 tons),the shortage was 1,188,200 tons. 

In order to celebrate the Armistice, a soirée, concert and dance, 
organised by the designs and production drawing office staff of the tanks 
department of the Ministry of Munitions, took place at Caxton Hall, 
Westminster, on Wednsday, the 18th inst. The company numbered 
about 150, and included many well-known members of the civil, mecha- 
nical, electrical and automobile engineering professions. 

At a conference of British and American journalists on Monday for the 
purpose of forming a committee to consider the best means of adpating 
the UNIVERSITY CURRICULUM to the NEEDS OF PROSPECTIVE JOURNA- 
Lists, Mr. Darton, of the Appointments branch of the Ministry of Labous, 
said the Government were prepared to make grants up to £175 a vear 
towards tho training of young men whose careers had been interrupted 
by the war at universities or technical colleges. The Minister of Labour 
would be pleased to co-operate in {nding the men required? 


Educational. 


At the TecusicaL COLLEGE, LOUGHBOROUGH ( LEICESTERSHIRE), there 
are complete courses of training in the theory and practice of electrical 
and mechanical engineering, and in the workshops there is accommodation 
for 500 students working at the same time. The complete course covers 
a period of 5 years, during which works training in all branches will be 
given. The next term ‘will commence on Jan. 4, 1919. Prospectuses, 

containing full particulars cf the courses, can be obtained from the 
Directcr of Educatic n, Mr. W. A. Breckington, O.B.E., M.A. 


The report of war work in connection with the Applied-Science I'e- 
partment of the UNIVERSITY OF SHEFFIELD states that the engineering 
department have a total output of 6250 gauges to their credit. Tle 
possibility of making cupro-nickel in the Sheffield area for the first tine, 
and the subsequent development into an industry involving a capital 
outlay of £20,000 per week, was due entirely to experimental work con- 
ducted by the staff of the non-ferrong and electro-metallurgical depart- 
ments of the University, and the total output, when the contract was 
closed, owing to the Ministry having ample supplies in stock, was 1,354 
tons. Tho clectrical engineering department, with the local statt of the 
Aeronautical inspection department, has tested and reported upon 
27 samples of magnetic steely, 144 standard magnets, 150 tests on non- 
magnetics (nickel steel) steels and 35,000 magnets. Since December, 
lole, the stati of the applied chemistry department has been engaged 
on investigations on carbonisation of coal. Other work included research 
work on the cutting of various types of tool steels. 


Tenders Invited and Accepted. 


TOXTETH ParK Guardians require tenders by noon Dec. 30 for three 
months’ electrical and engincers’ supplies. Forms of tender from the 
Clerk, 15, High Park-st.eet, Liverpool. 

SHEFFIELD TRAMWAYS & Motors COMMITTEE requires tenders for 
50 double deck top-covered tramcar bodies with trucks. ‘Tenders to 
general manager by Jan. 7, 1919. 

LIVERPOOL CORPORATION TRAMWAYS COMMITTEE invite tenders (hv 
noon Dec. 31) for the supply of a number of motor omnibuses. Tender 
forms, &¢., from the general manager, Mr. C. W. Mallins, M.I.A. E., 2 
Hatton-garden, Liverpool. 


The NEw ZeaLtanD Punic Works DEPARTMENT requirps tenders by 
noon Jan. 6 for the supply and delivery of transformera. Conditicns 
from the Public Works Offices, Wellington, Auckland, Christchurch 
(Electrical) and Dunedin. 


EDINBURGH ELECTRIC LIGHTING COMMITTEE has accepted the tender 
of the British Thomson- Houston Company for new plant at Dewar-place 
station, at £28,709. 


Appointments Vacant. 

The Council of Birmingham University invites applications for the 
chair of physics. Salary £1,000 a year. Particulars from the Secretary 
and applications by Feb. 8, 1919. l 

Stoke-on-Trent Corporation require a superintendent for a power 
house and electricity works. Applications to the Borough Electrical 
Engineer, S® Peter's-chambers, Stoke-on-Trent. 

An assistant is required at Erith Technical Institute to teach electrical, 
enyincering and a Initial salary up to £250. Application 
forms from Mr. A. T. Flux, Education Office, Picardy, Pelvedere, Kent. 

»Applications are invited for the chair of chemistry at King's College, 
London. Initial salary £600 per annum. Applications to the Vics. 
Chancellor, University of London, Kensington, London, S.W.7, by Feb. 8, 


Mr. Frank Tatlow has been appointed general manager of the Midland 
Railway Company, in succession to Sir Guy Granct, who retires on 
31st inst. 


Business Items. 

Tho new London address of Sandycroft, Ltd., is 4, Broad-street-place, 
London, E.C.2. Tempororay tele phone No.. London Wall 7144. 

The proprieter of patent No. 490 1903, relating to the manufacture 
of transformers, desires to sell same or to Pant licenees Applications 
to Messrs. Ecult, Wade A ohuan, 111-1}2, Fatten Carden, Londen, 
EGL 

The total output of mac hinery during mS by Messrs. Richardsons, 
Westgarth & Company, Ltd., amounted to 233,980 u.p., including steam 
turbines of 48,000 H.p. for electric power installations, with contratlo 
kinetic high- vacuum condensing plants. 
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Mr. ATE. McKenzie, M.I.E.E., deputy chief engineer to the Man- 
chester Corporation electricity department, has resigned his position in 
order to join the staff of Messrs. C. P. Sparks, consulting engineers, of 
London. Mr. McKenzie has been in the servige of Manchester Corpora- 
tion for 17 years. 


The Stanton Ironworks Company, Ltd., which recently amalgamated 
with the Holwell Iron Company, has now entered into an arrangement 
with Messrs. James Oakes & Company, under which the Stanton Com- 
pany will act as sole selling agents for the products of Messrs. James 
Oakes & Company's blast furnaces and foundries. 


As a proof of the great strides BRITISH MANUFACTURERS of MAGNETOS 
are making, it may be noted with satisfaction that Messrs. C. A. Van- 
dervell & Co.’s out put for October alone was no less than 3,500. ‘I'he 
(.A.V. magneto figured largely on the motor cycles of our despatch 
riders on all fronts during the war, and met with their highest com- 
mendation, 


Gompanies’ Meetings and Reports, &c. 


The CANADIAN GENERAL ELECTRIC Company, Ltp., has declared a 
quarterly dividend of 2 per cent. actual for the quarter to Dec. 31 on 
the common stock. 

A dividend of 10s. per cent, has been declared on the East LONDON 
RatLbway Company's “B” debenture stock for the past year, against 
Ss. 9d. per cent. in the previous year. 

The MARCONI INTERNATIONAL MARINE COMMUNICATION COMPANY? 
LTD., has declared an interim dividend of 5 per cent (1s. per share) less 
tax, on account of the current vear. 

An extraordinary mecting will be held at 4B, Frederick’s- place, Old 
Jewry, E.C., on the 27th instant to appoint Mr. R. H. Parker liquidator 
of the MALTA TRaMWays (in liquidation), in place of the late Mr. J. R. 
‘Tulloch. l 

The directors of Marcoļts WIRELESS TELEGRAPH COMPANY, LTP., 
have declared a dividend of 7 per cent. (less tax) upon the 7 per cent. 
cumulative participating peference shares for the vear 1918, and an 
interim dividend of 5 per cent, (less tax) upon the ordinary shares. "I'he 
dividends are pavable on Feb. I next. 

At the adjourned meeting of the holders of the 5 per cent. first mortgage 
50-year bonds of the BARCELONA TRACTION LIGHT & POWER COMPANY, 
Lro., last week, resolutions were unanimously passed sanctioning the 
scheme of re-organisation. The | per cent, intest on the 5 per cent. 
bonds, which under the scheme was due to be paid on the Ist inst., will 
be paid on the 6th prox. 

The directors of Messrs. MIRRLEES, BICKERTON & Day, LTD., propose 
to increase the capital to £350 000 by the creation of 140,000 new 
ordinary shares of £1 eac ‘h, and 55.000 of the new shares will be offered to 
the holders of similar shares at par. while 55,000 more will be offered 
to them at a later date. The remaining 30,000 shares may be issued, 
at not less than par, to members of the staff, employees and agents 

of the company. \ 


Mr. Geo. Fuller, who presided over the annual general mecting of 
FULLERS CARBON & ELECTRICAL COMPANY, ID., on the 17th inst., said 
the usual accounts could not be presented owing to the question of the 
amount due for excess profits and the various allowances under the 
Mnuitions Acts not having been settled. He congratulated the share. 
holders upon their dividend of 10 per cent. on both classes of shares, 
against 8 per cent. last vear, The turn-over during the period had been 
increased three-fold. The company's products had largely superseded 
the foreign product. and for the coming ycar they had already orders on 
the books equal to last year’s entire sales. That had necessitated the 
erection of another large building with a fully equipped plant, which had 
materially increased the output. Helooked with considerable contidence 
to the future, and was glad of the opportunity of capturing.a trade 
hitherto largely controlled by Germany. 

The Earl of Kintore, who presided over the meeting of the SULPHILE 
CORPORATION, LTD., last week, stated that in their accounts was included 
an amount of £8,500, being the cost of an interest which the company 
had acquired in Duram Ltd., to an extent approaching one-fouwth of the 
total issued capital of that concern. Duram Ltd. was a highly intensive 
manufacturing company specialising in the production of tungsten and 
molybdenum wire and filaments, which were essential to the manu- 
facture of the metallic filament electric lamps. Prior to the war practi- 
cally the whole of such filament was imported from foreign countries 
mainly Germany, but owing to the great development of produc tion by 
the company the needs of this country could now be entirely supplied 
at a lower cost than before the war without any importation at all, 
In aldition tg wire and filament, the company was specialising in’ the 
commercial production of pure metallic tungsten and molybdenum. 
Duram Ltd. was now operating on a very suc ceossful and protita@ble basis, 
and under all reasonable conditions gave promise of a prosperous future 
on an extended scale of operations. 


Mrz G. W. Balfour, who presided over the annual meeting of the 
CASTNER-KELLNER ALKALI COMPANY, Lro., stated that the net protit 
for the year was £261,339, a reduction of under £2,000 compared with 
the previous year. Ont of the available balance of £208,319 if was 
proposed to place £50,000 to depreciation reserve, and to pay a final 
dividend of Il per cent., making 20 per cent for the year, carrying 
forward £48.819. The result of the year’s working might “be regarded as 
distinctly satisfactory, but it had been a Case of working at high pressure 
throughout, The whole of the company’s rescurees had been placed 
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:at the dispesal of the Munitions Department. Tn the present chaos of 
things he would be a bold man who would undertake to see far into the 
future. but the positien of the company was undoubtedly a strong one. 

0 The armistice was declared on Nov. ll, at blo’elock. On the following 
-dayithey were requested to cease all preparation of war material and ‘to 
revert’at once to a peace footing. That they were able to do, and by 
3 0'clock in the afternoon the change had been made. They were now 
getting men back from the Front as quickly as possible. The company 3 
output capacity to meet the peace-time requirements of their customers 
would_before long be largely increased. 


At the general meeting of the AABADA TRUST, LTD., on Friday, the Ear! 
of Kintore, who presided, said that as the board had decided to have the 
accounts made up to the end of 1918, the meeting would be adjourned to 
an early date in the new year. The trust had been inexistence since 1912, 
though for the past few years its operations had been restricted by the 
war. Its current business was almost entirely confined to the develop- 
ment. of eleectrical undertakingsand to allied interests, Their managing 
director (Mr. C. S. Colton) and their engineers had long been associated 
with the electrical industry. Mr. J. W. Towle, M.1.E.E., who was 
formerly superintendent of power for the Metropolitan District Railway 
and for the London Electric Railways. and chief engineer to the Ebro 
Irrigation power station, Barcelona, had been appointed chief of the 
engineering staff. The trust would. therefore, have at its disposal the 
highest technical knowledge, both for the selection of its undertakings 
and for the supervision of their execution. The financial resources of 
the trust were suthcient fo. all the requirements of the current business, 
and should further working capital be required for extensions the trust 
had an unissued capital of £44,000. They had large and important 
business on hand, and in regard to some of their undertakings several of 
the best-known engineering and chemical firms in the country were 
jointly interested with them. 


At theannual gencral meeting of the BRITISH CoĘaLITE, LTD., last week 
the chairman stated that there was immense scope for Government 
action no less than for individual enterprise. They were within measur- 
able distance of the nationalisation of many public services, including 
the railways and canals, as well, probably, as the services of gas and 
eleccricitv. A good and promising beginning may be made with the 
railways and the supply of electricity. No condemnation could be too 
severe for the piece-mneal fashion in which our electrical undertakings 
had been allowed to develop. ‘To obtain an adequate supply of cheap 
power (the great desideratum of industrial cecnemy) under existing 
conditions was mafifestly impossible, and one could not doubt that, 
given an energetic policy on the part of the Government, all those 
disparate and oft-times competing coneerns would ultimately be swept 
away or so re-organised that their places would be taken by a tenth of 
the numbers of vast generating stations working in conjunction with, 
and contiguous to, the coal mines and such plants as theirs. where the 
erude coal would be distilled and converted into a smokeless fuel for 
domestic and other purposes, into fuel gas to replace the present wasteful 
burning of coal for steam raising, as well as into the many by-products 
that weuld enrich the “industrial life-blood “° of the country. Under 
such a scheme, power would cost but a fraction of its present price, 
while there would be the further double gain of an immense purification 
of our manufacturing districts and the utiltsation—almost, one might 
say, to the last ton —of our coal measures, so large a proportion of which 
at present go to waste in the form of soot and smoke. 

+ 

In the course of his speech at last week s meeting of the DELAGOA Bay 
DEVELOPMENT Corporation, Lrp., Mr. H. K. Heyland (the chairman) 
statod that the gross revenue from all the undertakings in Louyeneo 
Marques amounted for the vear to just over £100,000, butex penditure had 
risen nearly £5,000. The net revenue of the tramways showed a satis- 
factory increase, as also the electric power supply whereaselectrie ight ing 
remained the same as in the previous vear. In October, L917, the Cor- 
poratien was served with a legal notice by the Municipal Council that it 
would exercise its rigt ts of expropriation of the eleetrie Hehting under- 
taking, whiel it was entitled to under the terms of the concession afte” 
the first 20 vears of the Concession period of 50 years had expired. The 
Couneil stated that it did not wish to exercise this right if the Corporation 
would ayree to certain alterations in the tariff and some modifications 
in the concession, Lengthy negotiations ensued, but, as finality had not 
been reached by Mareh, the Board authorised substantial reductions for 
current to private consumers and for meter rental to take place as from 
April L last. Negotiations were still proceeding, and it was hoped that 
at an early date the reduetions would receive official recognition by the 
Counsil, and thus terminate the question, The conditions of expropria- 
tion in the electric lighting contract were quite satisfactory and favour- 
able tothe corporation, Practicallvalltheclectri, energy used in Lourenco 
Marques was now produced at thè tramway power-station, wl ereas 
formeiiv there were three separate stations, one of which"belonged to the 
Corporation, Vhat centralization meant considerable economy in cost 
of production and distribution, and that enabled the directors to make 
the reductions to private hghting consumers. £ 


At the annual general meeting of Fraser & CHALMERS, Lrp., on 
Thu sday last the chairinan (Mr. A. W. lait) stated that the nev profit 
was £33,296, compared with £36.174 for the previous year: but the 
figures only included the trading of the Erith works for nine menths, 
For aome time the directors had appreciated that, in order to secure the 
full developnent of their manufacturing business, particularly in con- 
nection with turbines and turbo blowers, they should seek an alliance 
with some company or croup in the electrical industry which would be 
suff rently strong to quote for and obtain contrects and orders for large 
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electrical installations koth at home and abroad. Towards the end of last 
year preliminary discussions took place with the General Electric (om. 
pany as to whether it was possible to arrive at some arrangement with 
them. The directors decided, however, to retain their general merchant 
business in London, in South Africa and at other branches. Arrange. 
ments were practically completed with the General Electrie Company 


upon that basis, but when both parties came to examine the conditions 


waich might arise in future trading. with possible conflict of interest as 
to rights of manufacture, it was de ided that it would be better to sell th- 
manufacturing works and business as a whole, without attempting iv 
retain any part thereof. Accordingly, arrangements were finally com. 
pleted and agreements signed whereby the whole of the Erith works 
and plant and the manufacturing business were sold on the basis of the 
book values at March 31, 1918, together with a substantial sum for the 
goodwill, patterns and drawings, which amounted to £110,000, There 
are still some uncompleted adjustments to make, but the figures stated 
in the balance-sheet as being the sale price payable by the General Electric 
Company might be taken to be approximately accurate, and the princ. pal 
sum had heen received in cash since the close of the accounts. The South 
African merchanting business had since been sold, and arrangements had 
been made with their manager in Canada (Mr. Sancton) to take over the 
company's assets there. Negotiations were also proceeding with the 
Ceneral Electric Company in regard to their business in Australia and 
Singapore, In view of the realisation of so large a proportion of their 
assets and business, it was suggested that. the company should go into 


voluntary liquidation, but that question would be decided at a special 
meeting. 


The report of the EDISON SWAN ELECTRIC COMPANY, LTD., for the veal 
ended June 30 last states that the balance to credit of profit and loss 
aecountis £129,209. 13s. 2d., to which has to be added £13,266. 13s. Id. 
brought forward.totalling £142.476. 6s. 3d., from which has to be deducted 
£19,119. 7% for interest on both classes of debenture atock, and 
£3,792. 1M 3d. for interim dividend upon the first preference shares to 
Jan. 31. 1918, and the following atounts already dealt with: Munitions 
levy balance (£556. Los.).expenditure on bomb- proef shelters (£1,403. 3s.). 
spectal munitions plant, &c., depreciaticn ) £11,738. 19s. 5d.), expenses of 
pret renee share issue written off (£4.221. 15s. 2d.) and cost of debenture 


svock purchased for sinking fund (£974. 13s. 9d.) leaving £100,638. 11s. sd. 


‘She directors recommend that this should Le appropiiated as follows: 
Further provision fo: debenture stock sinking und (£8,612. 5s. gl. 
5 percent. dividend on the first participating preference shares (£3,000, 
transfer to reserve (£10,000), 74 per cent. dividend on the * A” share: 
(£28,700. U7s.), leaving to be carried forward, subject to excess profits 
duty, £50,265, 9s, 5d. The capital expenditure during the year, before 
providing for depreciation, amounted to £17,907, of which £2,731 is m 
respect. of additions to buildings and £15,176 to plant and machinery 
The plant extensions have been mainly in respect of special plant erected 
for earrving out Government contracts, and. under arrangement with the 
Ministry of Munitions, £11,739 has been written off. “ihe new capital 
provided by the issue of preference shares, and the improved Cryanisa- 
tion, have had a very distinct bearing upon the increased profits shown. 
How far the reconstruction and reorganisation of the industrial under- 
takings of the country will affect the earning capacity of this company 
in the immediate future it is at present impossible to foresee. Your 
directors hope that, given an adequate supply of raw materials and an 
equitable solution of the latour problem, satisfactory profits will te 
earned : the question of taritis, however, is a highly important one for 
all electrical undertakings, and must not be lost sight of. As soon a- 
more norma! conditions with regard to the shipment of goods abroad ar 
established, it is hoped that the company's export business will becon: 
a valuable source of revenue. In order to carry into effect the genera! 
policy of ex pansion which the directors have in view,itis proposed to take 
steps to make a further issue of ordinary shares. which in due cour 
will be otiered to the existing shareholders for sabseription. A freehotd 
property in the north of London kas been purchased since the date of the 
bilance.sheet for the purpose of manufacturing dry cells and batterie-. 
the capacity of the existing shops at Ponders End not being sufficient t 
cope with the orders received, and in addition 10 acres of freeholdlan’ 

adjoining the Ponders End works have been purchased. 


ThirtySeven Years Ago. 
[From THE Evecratcrax, December 21, 1881. ] 


Vor TELEPHONE TN Liverroar,- -A telephono experiment between 
the Philharmonie Hall snd the office of the chairman of directors— a 
mile distant —was tried on Tuesday. on the vecasion of a concert 
rehearsal, and found satisfactory, both instruments and voices being 
heard. 


Eneetires LigdtisG AT TUE Royan NocieTY.—- For some time pa~! 
the Society has been in the habit of oecasionally iiluminating Its roon 
on the nichts of meetings with Swan lamps. We new hear that it ha- 


| 


detinitely adopted this system for the meeting room aud approache- | 
‘Tne lamps are driven by a Siemens machine, l 
AS ELECTRICAL CHRISTMAS Prog A large Christmas tree, a 


with incandes-ent electric Lights. will make a very pretty ctiect, and we, 
vy. e. 3 LES 

understand that the Edison Ageney in London, acting on a RUZECO: S i 

of Mr. d. Munro, intend to have one at the fortheoming Crystal Palac 


ENhibition. The usual giant tree will not this vear be erected, as the. 
spire is taken for the Exhibition 
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